BBEOEHUWE

B HacTosimmee Bpems BechMa MOMyNspHbIME cranu Tteiedonnbie anmapatel (TA) ¢ macmamypuoiv
(kHOTIOYHBIM) HAOOPOM HOMEpa KaK OTEUECTBEHHOTO, TaK M 3apyOeKHOTO MPOU3BOACTBA. BONBIIOE KOMMYECTBO TAKHX
anmaparoB u3 crpad FOro-BoctouHolt A3um mponmaércs ceiyac 1mo JOCTYMHBIM meHaMm. Ho, k cokanenuto, obopyo-
BaHNE OTEYECTBCHHBIX TeNe()OHHBIX CTAaHIWH W CEeTell 10 CBOWM IIapaMeTpaM HE COOTBETCTBYIOT TpeOOBaHUSAM
MHUpPOBBIX CTAaHIAPTOB M MHOTHX CTpPaH - HMPOM3BOJHTENEH, a TAaKXKe CXEMOTEXHHWKa OONBIIMHCTBA 3apyOekHBIX TA
(hYHKIMOHAIBHO OTIMYAeTCsA OT NMPHHATOW B HamIel cTpaHe. DTO pa3iWine NMPHBOIWT K HEKAYECTBEHHOW pabore
Tene()OHHBIX amllapaToB, a HEPEIKO, M K BEIXOAY MX U3 cTpos. Bmecte ¢ Tem, HU 00BEM THTEPATyPHI, BBITyCKaeMOU 110
HACTOSIIET0 BPEMEHU [0 JAHHOW TEMAaTHKEe, HHU IOJHOTY COJCPXKAIIUXCS B HEW CBEICHWN HEJIb3sl MPH3HATH
YIOBIICTBOPHUTEIHEHOM.

Paboras HaJ cCipaBOYHHUKOM, aBTOP CTPEMHUIICS BOCIIOJIHHUTH 3TOT MPoOel1, 0coOeHHO B yacTu TA 3apyOexHOro
MPOU3BOJICTBA. BhlTa MocTaBIeHA [ENb MPOBECTH aHaIH3 OOJNBIIMHCTBA cXeM TA, HaXOJSIUXCS B HACTOSIIEE BpeMsl B
JKCIUTyaTally, OOOOUIMTh M CHUCTEMATH3UPOBATh HMMECIOIIUICS MAaTepHal, 4TO MOMOIJIO OBl OOECIeYUTh I'PaMOTHOE
npumeHnenne TA u ux peMoHT. Kak 3To yanocs - CyaAuTh YATATEIO.

B cnpaBouHmKe TpWBEAEHBI TakXKe MJaHHBIE IO PAAY WMIOPTHBIX M OTEYESCTBEHHBIX MHKPOCXEM H
TPaH3UCTOPOB, TMpHUMEHseMbIXx B TA, paccMOTpeHa BO3MOXKHas HMX B3auMO3aMeHseMOCTh. [IpuBenéH pasznmuuHbIN
CIIPAaBOYHBIM MaTepHasl IO I[BETOBOM M KOJOBOW MapKHPOBKE KOMIIOHEHTOB PaJMO3JIEKTPOHHOW ammaparypbl, HUX
mapaMeTpsl, a Takke O0NbIIoe KOJMYECTBO MPUHINIHAIBHEIX CXeM Tele()OHHBIX armapaToB (B TOM dHCIE Tele(OHOB
- TpyOOK) 3apyOeKHOTO U OTEUECTBEHHOTO MPOU3BO/ICTRA.

PaccmoTpeHbl BOMPOCHI peMOHTa W MoJiepHU3alMu TA, a TaKKe OPHUTHHAIBHBIC CIIOCOOBI 3alllUTBI MX OT
BBIXOJIa U3 CTPOSL.

B cnpaBouHuKe yaeneHO BHHMAaHHE MOCTPOCHUIO TA ¢ 4acTOTHBIM Ha0OPOM, PACCMOTPEH IPHHIMI pabOThI
ammapatypsl AOH u cnapenHoro BkimroueHust TA.

ABTOp HajeeTCs, YTO CIPABOYHHUK OyIeT BECbMa IOJIC3¢H KakK paJUONIOOHUTENIIM, TaK W PEMOHTHBIM
OpraHU3aIHsIM.

ABtop mpusHateneH 3eHzeBeeBy M. A. (mouétHeiii pamuct CCCP) m XpomoBy B. C. 3a meHHble 3amedaHus,
CAeTaHHBIE MU TP TTOATOTOBKE JAHHOTO M3IAHUS.

ABTOp OyzmeT mNpHU3HATENCH YWTATENSAM, COOONIMBIIUM CBOW KPUTHYECKHE 3aMEUaHWS W IIPEIIIOKEHHUS,
KOTOpBIe OyayT 00s3aTeIbHO YUYTCHHI B CIEAYIOMMX HW3TAHUSAX CIpaBodHHKa. llpmcriaBmme Hamboliee MHTEpECHBIE
MaTepuaisl (CXeMBI OTEYECTBEHHBIX W 3apyOEKHBIX TeNe(OHHBIX AamlllapaToB, TEXHWYECKYIO0 IOKYMEHTAIWIO Ha
MHUKPOCXEMBI I Telle(hOHUH, TAaCTIOPTHBIE JaHHBIE MHUKPO(OHOB M T. T.) TOJy4aT OECIUIaTHO CIEAyIoINee W3IaHKe
CIIPaBOYHHKA.

OT3bIBBI U IIPEUIOKEHHS HampaBisiiite o agpecy: 123481 r. Mocksa. A/ - 9. Kusiioky AHaTonuio.

COKPAIIEHVS, ITPUHATBIE B CIIPABOYHUKE

AOH - aBTOMaTHM4ecKUi ONpeAeIUTeNb HOMEPA;

AJl - aDOHEHTCKas JIMHUS,

AMTC - aBroMaTH4ecKas MEeXXAyropoaHas tene(oHHas CTaHIMS;
APY - aBTOMaTHM4ecKas pPerylupoBKa yCUIICHHUS;

ATCK - aBTOMaTHueckas TeneOHHas CTaHIU KOOPAMHATHAS;
ATCKD - aBromaTHyeckas TenedoHHas CTaHIMS KBa3H-3JIEKTPOHHAs;

AY - aDOHEHTCKOE YCTPOMCTRO;

BY - BBI3BIBHOE YCTPOUCTBO;

K - UMITYJIbCHBIN KJTIOY;

ncC - MHTETpaJbHAS CXEMa,

HH - HOMepOHaOMpaTeIh;

O3Y - omepaTuBHOE 3aTIOMHHAIONIEE YCTPOMCTRO;
oy - OIEpalMOHHBIA YCUIINTENb;

PK - Pa3srOBOPHBIH KIIIOY;

TA - TeneOHHBIN anmapar;

YHY - ycuiuTenb HU3KOU 4acTOTHI;

OATC - anekTpoHHas aBTOMaTH4ecKas TeJle)OHHAS CTaHIHS;
OHH - anexTpoHHBIH HOMEpOHAOUpPATEb.



1. OCHOBHBIE NMOHATUA O PABOTE TEJIE®POHHbIX
CTAHUUN U ABOHEHTCKUX YCTPOUCTB

1.1. KOPOTKO Ob OTEYECTBEHHbIX TEJIE®@OHHbIX CETAX

B mnepBoii rnaBe mompoOyeM KpaTKo pa3oOpaTbesi, YTO ke Takoe Tele(OHHAs CBSI3b M KAKOW IPHHIMII
MOJIOKEH B OCHOBY KOMMYTallMK TelNe(OHHBIX CETEH, a TaKKe B YEM 3aKJII0YAETCs OCHOBHOE OTJIMYHE OTEYECTBEHHBIX
TeNeOHHBIX aNNapaToB OT 3apyOEKHBIX U KAKOBBI BEJIMUMHBI OCHOBHBIX MapameTpoB TA.

C 1876 roma, korma bennm wm3o0pen mnepBblii ABYXIPOBOJHOM

TeaeQOoH, MPUHIMIT TEIePOHHON CBS3M NPAKTUICCKH HE HW3MEHWICS | @ ----- o/
3aKITI0YAETCS B CIIETYIOIEM.
T NUHUA
GB

Muxkpohon mpeodpasyeT 3BYKOBbIE KOJIcOAHWS B IMEPEMEHHBIN TOK. BM BF

DTOT TOK TepemaeTcs 1Mo MpoBoJaM K TeledoHy, MpeodpasyroneMy ero B
3BYKOBBIE KoyieOanms. [l obecmedennst paboThl MUKpO(hOHA HEOOXOIUM ha [ I R Pa—
WCTOYHHMK THTaHWS, KOTOPBIA M BKJIIOYACTCA B Ienb MuKpodoHa. Takoe
BKIIIOYEHUE MCTOYHHUKA MUTAHUs MOJYYMWIO Ha3BaHHWE "MeCTHOW OaTtapeu’. Puc. 1.1. [[pHHIUIT OHOCTOPOHHEH
Jis pa3Bsi3ku nened MUKpodoHa s TeleoHa MO MOCTOSHHOMY TOKY W TeneOHHO mepead.
COTJIACOBAHUS WX COMPOTHBICHUH HeoOxomuM TpaHchopmarop. [Ipocreiinias
cxema TA ¢ MecTHOI1 Oatapeeii muTaHus puBeeHa Ha puc. 1.1.

B wnacrosimee Bpems TeneOHHBIE CETH NPUMEHSIOTCS TOJBKO C IIEHTPAILHOW Oarapeedl mHTaHHS
MukpodonHbIx 1enei TA. [Ipocteiimas cxema TA ¢ nieHTpanbpHON O6aTapeei MUTaHUS MTpUBeIeHa Ha puc. 1.2.
Tox mUTaHWS KaXIOTo MHUKpoQOHa MpoxomuT depe3 napoccenn L1 m L2, obmume mia memed muTaHHS 000WX
MUKpOopoHOB. J[poccenn HEOOXOTUMBI Il TOTO, YTOOBI HE MPOUCXOJUIIO 3aMBIKaHUS TEPEMEHHOTO (Pa3rOBOPHOTO)
TOKa depe3 IeHTpanbHylo Oatapeio GB, BHyTpeHHee CONpPOTHBIEHHE KOTOPOIl OYEHb Majlo M COCTABIISET THICSYHBIC
JIOJIH OMa.
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umest OTHOCHTEIILHO e | —

HEOONIBIIIOE  COMPOTHBIICHHE BF1 ! E
T e/ ~-E s I mRyxTOp | 2% e E

MOCTOSIHHOMY TOKy (He Ooiee []

1
e,

-
%

b o

750 Om), obnagaroT OOJNBIION
MHYKTHBHOCTBIO | UX TIOJTHOC Puc.1.2, Cxema Tene(_b&m(‘m nepenayn ¢ LLEHT;);U;I:HOI/I Gatapeeil muTaHNU.
CONPOTHUBIIEHUE TMEPEMEHHOMY

(pa3roBOopHOMY) TOKY HACTOJIFKO BEIMKO, YTO OH HE OTBETBIIsIeTCS B LIb 1 mpakTHdecky MOTHOCTHIO 3aMbIKAeTCs 4epe3
amnmapar BTOpOTo abOHEHTa.

Ha ATC B xadecTBe apocceield 9acTo UCIOJB3YIOTCS IBYX 0OMOTOYHBIEpENie, CAyKallue OJHOBPEMEHHO JIJIS

MOJTyYEHHS CHTHAJIA O BBI30BE CTAHIIMK aOOHEHTOM W CHTHaJIa OKOHYaHUsI pasroBopa (oToos).
Kommyranus aDoHEHTOB TIEpBOHAYAIHHO BBITIONHSIACH HA TeNE(QOHHBIX CTAHIMIX BPYYHYIO, HO CO BpeMEHEM HadajH
NPUMEHITh aBTOMATHYECKOE COCIUHEHHUE aOOHEHTOB C UCIOJb30BaHMEM IIaroBeix wuckarenedd (ATC-54),
koopauHatHbeix coeauuuTencii (ATCK), a mosmnee - kBazmdiekTpoHHbIMH (ATCKD) u a3nekrpoHHBIMU(DATC)
cxemamu kommyTauuu ATC.

DJeMeHTaMH ABTOMATH3AIllMM SIBJIIOTCS IIATOBBIC HWCKATENH, JJICKTPOMATHUTHBIC pPEJie, MHOTOKPATHBIE
KOOP/IMHATHBIC COCAMHUTEIH U 3JICKTPOHHBIC MHOTOKAHAIBHBIE KOMMYTATOPBI C IPOTPAMMHEIM YIIPaBICHHEM, KOTOPHIE
OCYLIECTBIISIIOT COeMHEHne Mexay JHHUsIMU aboHeHToB ATC. Cxembl kommyTanu ATC ynpaBisioTcs UMITyJIbCaMu
TIOCTOSIHHOTO TOKa, KOTOpPBIE CO3JAaloTCsi HOMepoHaOupateneM TA mpu Habope aboHEeHTOM Im(pp HOMEpa BHI3BIBAEMOTO
aboHEeHTa, WM IBYX9aCTOTHBIM KosioM (B DATC).

ATC ocymiecTBisieT TIMTaHUE JIMHUA a0OHEHTa TMOCTOSIHHBIM HampspkeHwem 60 B (3a pyOexom 48 B). Ilpu
cHsTol TeneoHHon TpyOke k muHHMM ATC B KadecTBe HArpy3KH MOJKIIOYACTCS MUKpOTEJIeQOHHas mapa TpyOKH, B
pe3yJibTaTe 4ero HampspKeHHe Ha JIMHEHHBIX 3akuMmax TA manaet no Benuyunsl 615 B B 3aBucuMocTH oT kiacca TA.
OTO MPOMCXOIUT BCIEACTBHE OOpa30BaHWSA IETUTENS HANPSIKEHHS, KOTOPBIH COCTOUT W3

conpotuBiieHuss TA - RTA u conporuieanii ATC - RATC u muanu (RLN1 1 RLN2). R st
RATC Bkirouyaer B ceOst conporuBiieHust oomotok pene RLI m RL2 (puc. 1.3).

ConpoTUBIICHUE JHHUHM B OOJBIIMHCTBE CIyJ4acB HEBEIMKO, HO WHOTA, NPU JUTMHHOMN JIMHUH, Ru

moxer gocturath 1000 Om u Gonee, 1 ero He0oOXOMMO YYMTHIBATH NPH corilacoBaHuu ¢ TA

JUIL  KOMIICHCAIMM TOTEePh CHTHATA W MAKCUMAIBHOTO TMOJABICHHS MeCTHOro 3gdekra + GB
(npocnymmBanus B TpyOke cooctBenHOro ronoca). Comporusnerus RLIN u RLN2 nomxHsI [] Ra
OBITh OJIMHAKOBEL. JTO HEOOXOIMMO YIS TOTO, YTOOBI HEWTPAIN30BaTh JCHCTBHC TOKA JIMHUAK Ha

COCEIHHE TPOBO/A, B KOTOPHIX MOTYT HABOIHUTHCS IIOMEXHM B BHIE HOCTOPOHHETO Pa3roBOpA. Riz2
PasroBopHbBIli TOK B MPSMOM IPOBOJE CO3AAET MajieHWe HANPSDKCHHS C OJHMUM 3HAKOM, a B Ruxz
o0paTHOM TIPOBOAE C MPOTHBOIOJIOKHBIM 3HAKOM, W, CJIE[OBATeNbHO, IEHCTBHS OTHX

HaNpsOKCHUH Ha COCeNHHME Ienu HerTpamm3yroTcs. CoNpoTHBICHHE IIGHTpaIbHON OaTapen Prc. 1.3,
(GB) MOXHO HE YYHTHIBaTh, TaK KaK €ro BeTMYWHA HE3HAYMTENbHA MO cpaBHeHUIO ¢ RATC Pacnipesenene
1 RTA. RATC B 3aBHCHMOCTH OT THIIa CTAHIIUH COCTABIISET JIS: narpysku B ATC.

ATC-54 10 1500 Om
ATCK 10 1200 Om
ATCKD 10 700 Om



DNEKTPUUECKOe COMpPOTUBICHHE TA TOCTOSHHOMY TOKY TpH pabodeM Toke 35 MA JeXWuT B Tpeaenax
160600 OM (B 3aBUCUMOCTH OT KJIacca CJI0>KHOCTH).

OnexTpuyueckoe compoTuBieHHe TA TOCTOSIHHOMY TOKY BO BpeMs Habopa HOMEpa CO CTOPOHBI JHHEHWHBIX
32)KFMOB COCTABIISIET:

®  TIpu 3aMbIKaHWU JTUHUK KoHTakTamMu MK HOMeponabupatens < 50 Owm;

®  TIpu pa3MbIKaHWH JUHUN KoHTakTamu UK HOMeponabupatens > 300 kOwm.

Paccmotpum npoctelinmii npuHLMn ycraHoneHus coequneHnst Ha ATC (puc. 1.4).

Jlunns abonenTa Nel Ha cTaHIMM BKIIOYEHA B aboHeHTCKoe penie K1, yepe3 0OMOTKM KOTOPOTO OCYILECTBIICTCS
nutanue Mukpogpona BM1 ammapara aboneHTa, a koHTakThl HoMepoHabupatens (HH) - UK (ummynbscHbIl KiTt04) 1
PK (pa3roBopHBIi KJIF0Y) MCTIOJB3YIOTCS ISl yIPaBJIEHUS POLIECCOM COEIMHEHHSI.

Korna abonent Nel cHumaer mukpotenedoHHyo TpyOky ¢ pbryara SB1 ammapara (pel4akHBIH NEpeKIiodaTensb
MEPEBOJNTCS B BEpXHEE MOJIOKEHHE), TO 3aMbIKaeTcsl LieNb MUTaHus JByxoOMorouHoro pene K1 uepe3 3aMKHYTHIN
koHTakT UK, mukpodhon BM1 u obmotky Tpanchopmaropa T. Peme K1 pasmbikaer cBoii koHTakT K1.2 m 3ambIKaeT
kontakt K 1.1, B pe3ymbrate 4ero cpabarbBaeT M s81 K1
perme K2. Dro pene 3amemieHO Ha OTIyCKaHHE.

IIpu otcyrctBum Toka B TeueHue 0,1 ¢ sSKopb
pere 0CTaeTcs B MPUTSHYTOM COCTOSTHHH. ]

IIpu cpabateiBannu pene K2 3ambikaercst ero
koHTakT K2.2 n pasmeikaercs K2.1. OOmotka
aJIeKTpoMaruHuTa marosoro uckaresnst K3 ocraéres
00eCTOYEHHOH, Tak Kak Lelb pa3OMKHyTa
koHtakTtoM K 1.2 pene K1.

Hdus TA ¢ JuCKOBBIM HOMEpOHaOHpaTtesieM,
Habop  HoMmepa  abOHEHTa  OCYIIECTBISETCS
CITeIyIOMmKM 00pa3oM: MPH BPAIICHHH OWCKAa MO
4acoBOM  CTpelke [0  TAaabIeBOIO  yropa
pasroBopublii  kmod  (PK)  HOMepoHaOupatens
3aMbIKaeT JIMHUI0 HAKOPOTKO, a MPH OOpaTHOM BpalleHHH HUMITYJIbCHBIN Ko (MK) pa3mblkaeT JIMHHIO Takoe
KOJIMYECTBO pa3, KOTOPOE COOTBETCTBYET HaOpaHHOHW 1mdpe. PasroBopnas dacte TA, cocTosimas W3 MHKpPOQoOHA
BMI1 u teneponnoro xamctonst BF1 muxporenedonHol TpyOku BO Bpemst BpallleHWsI JIMCKAa Kak B IPSIMOM, TaKk U B
0o0paTHOM HaIlpaBJICHWH, LIyHTHPYETCs HaKOPOTKO KOHTakToM pasrosopHoro kimoua (PK). Ilocie ocraHoBkM aucka
HOMepoHaOUpaTes K JIMHUHM BHOBb HOJIKITIOYAETCsl MUKpOTENe()OHHAs T1apa.

CrenoBatenbHO, NP Habope abOHEHTOM HOMepa BbI3biBaeMoro TA, nerns nuranus oOmortku pene KIT
npepbiBacTcs koHTakToM MK. B Teuenue BpemeHu pa3mbikanus enu (tp), KoHTakThl pene K1 BosBpariarorcs B
ucxoanoe cocrosuue. [Ipu 3ToM cozmaéres menb nuTaHus OOMOTKHM 3JI€KTpOMarHura IaroBoro uckarens K3, tak
Kak BpeMs pa3MBIKaHUs LENd MEHBIIE BPEMEHH OTHyCKaHHA pene K2, 9To mpHBOAMT K NEPEMEIICHWI0 KOHTAKTOB
I1arOBOTO MCKATeNs Ha OHY TO3UIINIO.

Kaxnoe ormyckanme sikopss pene K1 compoBokmaeTcst MPUTATHBAHUEM SIKOPS 3JIEKTPOMAarHMTa IIaroBOTO
nckarenst K3 u mepenprkenuem kontaktoB K3.1 u K3.2 Ha oxuH mar.

Takum oOpasom, mpu Habope, Hanpumep, nudper "5", UK HH mate pa3 pa3oMKHeT Iiemb, a, CIeI0BaTeIbHO, 1
koHTakTel K3.1 u K3.2 ycTaHOBsATCA Ha TSATOW TIO3WIMH, COCJMHHB JIMHHIO BBI3BIBAIOINCTO A0OHCHTA C JIMHHCH
BBI3BIBAEMOTO.

Korpa mo okoHuaHMM pa3roBopa a0OHEHT NOJIOXHUT TPyOKy Ha ammapar, pene K1 oGecrountcst u BepHET
kontakTel K1.1 u K1.2 B ucxonnoe, cocrosinue. Crnycra 0.1 ¢ pene K2 takxke BepHEeTCs B UCXOJHOE COCTOSHHE,
3aMKHYB KoHTakTamu K2.1 menp muranms perne K3 depe3 CIUIONIHYIO JIaMellb MIArOBOTO KMCKATEI, IMOJBHXKHBIN
koHTakT K3.3 u camonpepsiBaronmiics koHtakt K3.4 (uerms K2.1 - K3.3 - K3.4 npennazHaueHa Juist Bo3Bpara LIaroBOro
WCKATeJsl B MCXOJHOE TIOJNIOXKEHHE M0 OKOHYaHWM pa3roBopa). Ilpm kaxmoM mputsbkeHnu sikopsi pene K3, xontakt K3.4
pa3MbIKaeTcst, ipepbiBast ienb muTanus pene K3. [lociaenauii oTmyckaeT SSKOpbh W BHOBb MPHUTATHBAET €ro, Tak Kak K3.4
3ambIkaetcsa. Pabora pene K3 mpomoimkaeTcst Mo TeX TMOp, MOKa TMOABMXKHBIA KOHTakT K3.3 He 3aliMeT HMCXOMHOTO
TIOJTIOXKEHHMS ¥ gepe3 00MOTKy perie K3 mepectaneT mpoxoauTh TOK.

Takum oOpasoM, ecnu
MOCMOTPETh HAa BPEMEHHYIO
JarpaMMy paboThl HOMEPO-
Habuparesns (puc. 1.5), 1O
HATJSITHO BHJICH TIPHHITUIL
(hopMUpPOBaHHS HUMITYJIbCHOM
MOCJIE/I0BATENLHOCTH,

yIpaBisiomnei paboToit 0 -
ATC I Tpy6ia Ha Tpy6xa npsamMoil xog, oGpaTviei xon avcxa KoHey,
. annapare cHATa AncKa {uwcpa 5) wabopa

Puc. 1.5. Bpemennas quarpamMma paGoThl AUKOTO HOMEPOHAOHPATENS .

Puc. 1.4. Cxema npocreiimeit ATC.

Ura

YerkocTh pabOTHI pere
u AIIEKTPOMarHuTa
[IATOBOTO HMCKATEIsl HETOCPEACTBEHHO 3aBHCHUT OT BpPEeMEHH pa3MblkaHus KoHTakTa MK HOMeponabmpatemns tenedoH-
HOTO anmapata. benn Bpems pazmbikanus oyaer 6ombire 0,1 ¢, To py pa3mbikanuu koHTakTa K1.2 pene K2 He cmoxeT
yIepKaTh SIKOPh U coenHeHus He npousoiineT, a ATC nmepeinér B pexuM oT00s1. [Ipu BEICOKOH YacTOTE ClieOBAHHS
UMIIYJIbCOB M MAJIOM WX JUIUTEIBHOCTH 3JCKTPOMATHHUT INIATOBOTO HMCKATENS HE YCIEeT NPUTSIHYTh SKOPh U TOTNA
COEIMHEHUSI TAK)Ke HE MPOU3OUIET.



Mmenno mostomy (B cootserctBiu ¢ [TOCT 10710-81), x ummysscHBIM HOMepoHabmparemsim TA mist obecrieueHus
HOpMaJTIbHOM paboThl TprOoopoB ATC TPEABSIBISIIOTCS JTOCTATOYHO JKECTKHE TpeOoBaHWs. VX BpeMEHHBbIE XapaKTepPHUCTHKU

TpuBeieHsI B Ta0I. 1.1,

Ta6mua 1.1. BpemenHble XxapaKTepUCTHKH UMITYIbCHBIX HOMepoHaOupateneil TA.

XanaKTenHCTHKA JlomveTumoe HomuHaabHOE
YacToTa co3maBacMbIX UMITYJIbCOB. HMIL./C 9=11 10

Iepuo/ HOBTOPEHUS, MC 95+105 100
Mexcepuiinas maysa, Mc, He MeHee 650 (1o He Oonee) 10 |800

Bpewms pazmbikanus kontaktoB UK, tp, mc 53+70 60

Bpewms 3ambikanus kontaktoB UK, t3, Mc 34+46 40
NMrirymscHBIH K03 GUITUEHT (OTHOIICHNE BPEMEHH pa3MbIKaHMsI tp K BpeMeHn |1.4+1.7 1.5

3aMBIKaHUs t3 KOHTAKTa HMITYJILCHOTO KJIFO4Ya)

Knomounsie TA ¢ YacTOTHBIM HabOpOM HOMEpa WCIOJNB3YIOTCSA TPH paboTe C DIEKTPOHHBIMH U
kBasuasiekTpoHHbiME  ATC. Tlepemaua kaxkaod 1mdpel B cootBerctBuU ¢ ['OCT 25554-82 B 9acTOTHOM
HOMEpOHaOHpaTene OCyIIECTBIAETCS MHOTOYACTOTHBIM KOJOM 2 13 8. JIJIsl 3TOr0 MPUMEHSIOTCS ABE TPYIIIBI YacTOT:

o nuoichsn epynna wacmom - 697 I'n, 770 I'm, 852 ', 941 I'm;
sepxuss epynna wacmom - 1209 T'm, 1336 ', 1477 T'n, 1633 T'm.

3roT KO 0becneunBaeT 16 KOMOMHAIMI CUTHAIBHBIX YacToT, 10 M3 KOTOPBIX MCHOJIB3YIOTCS /11 Habopa HoMepa.
Kuomku # m * ncmone3yroTcs nmpu HaOope KOJIOB JIONOJIHUTENBHBIX BUAOB obOciyxkuBaHus. Kxonku A, B, C u D
NPUMEHSIOTCS. B PAaCIIMPEHHON KiaBHaType. JMnuTenbHOCTh JBYX4aCTOTHOW HOCBUIKM JIOJDKHA ObITH He MeHee 40 Mc,
nayssl - He MeHee 25 Mc. CTaOMIbHOCTB 4acToT - He Xyxe + 1,5 %.

KomOMHalwist CHTHAJIOB ¥ COOTBETCTBHE YaCTOT KaXKIOH KHOIIKE IIPUBEJICHB! B Ta0u. 1.2.

Yacrora|1209T'|[1336I 1| 1477 11| 1633111
697y 1 2 3 A
770T 1y 4 5 6 B
852I'n 7 8 9 C
941T 1 * 0 # D

Kpome curnamoB Habopa HoOMepa oT aboHeHTCkoro yctpoiictBa (AY) k ATC mocTymaroT CHUTHAIIBL,
XapaKTEPUCTUKUA KOTOPBIX TpHUBeIeHbI B Ta0u. 1.3. Bce 3TH CHrHanbl SBISIOTCS OCHOBHBIMH, T. €. 00CCICUHBAIOT
B3anmozeticteue AY ¢ ATC.

Tadmua 1.3. XapakTepuCcTHKU OCHOBHBIX CHTHAJIOB, nocTynaomux oT AY k ATC.

HaumeHoBaHMe CHTHAJIA XapakTepuCcTHKA CHTHAJIA

Bre13oB cranmuum ("mogHsITHE
TpyOKH'" TIPU UCXOJIAIIEM BBI30BE).

HemnpepriBHOE 3ambIkanue mieiida abonentckoit muanm (AJT) Ha Bpems 2250 Mc.

Ortser ("mogusTHe TPYOKK" npu
BXOJISIIIIEM BEI30BE).

Ot6oii.

3amsbikanue nuieiidga AJI Ha Bpems 2500 mc.

Pa3mbikanue nuieiida AJI Ha Bpems 2400 mc (Ha Bpems 2800 mc, ecnn
UCIIOJIB3YETCs! JIOTIOJIHUTENBHBII CUrHAT "HOPMHUPOBAHHBIN pa3pbiB muteida” (R).

Ha nexoropsix 3apyOexHbix TA MoxHO yBHAeTh KHONKY "R". DTa KHOIKa mpeqHa3HaueHa s 3aKasa
JononHuTeNbHBIX yeruyr B DATC u popmupyeT pasMbikanue nuieiida abonentckoi munun Ha Bpemst 80 + 40 mc.
Abonentsl ¢ ATC nony4aroT cieayromuie BUabl CUTHAJIOB:

OTBeT CTAHIIUH - HETIPEPBIBHBIH I'y/I0K, KOTOPBIH CIBIINT a00HEHT HOCIE CHATHS Tene(oHHON TpyOKy;
NMOCBIIKA BHI30BA - CUTHAJI BEI30Ba a0OHEHTA;

KOHTPOJIb MOCHUIKM BbI30BA - CHIHAN, NPEJHA3HAYCHHBIH Ui MH(GOPMUPOBAHUS A0OHEHTA O IIOCBHUIKE
BBI30BA;

3aHSTO - IOCTYIACT IPH 3aHATOCTH A0OHEHTCKOW JINHUH BBI3BIBAEMOT0 a00OHEHTA,;

3aHSITO W Teperpy3ka - IOCTYIaeT IIPU 3aHATOCTH COEIMHHUTENBHBIX (MEXCTAaHIMOHHBIX) IHWHHHA WIN
KOMMYTalMOHHOTO 000pY/10BaHHUS.

XapakTepUCTHKN STHX CUTHAJIOB NPHUBE/EHHI B Ta0. 1.4.

HauMeHoBaHHe CUTHAJIA BTGB GHES YpoBens niau Hanpsizkenne|Yacrora, I'n
Hmnyasc | ITay3a

OTBET CTaHIINHA HemnpepbiBHas nepenaua ot -5 1o -30 1b 425 £ 25

IMocelnka BI3OBA 0,8 £0,1 wm 1,0 0,1 (3,2 +0,1 umu 4,0 £ 0,1{16...110 B 16...50

KonTpoas moceinku Be3oBa |0,8 +£0,1 wim 1,0 +£0,1(3,2 £0,1 wm 4,0 +0,1 |ot -5 10 -30 nb 425 £ 25

3aHaTo ot 0,3 1o 0,4 ot 0,3 1o 0,4 ot -5 no -30 nb 425 £ 25

3aHATO -Meperpyska 01 0,15 10 0,2 01 0,15 10 0,2 ot -5 10 -30 n1b 425+ 25




B ¢aze "ucxomHoe coctosiHre" BXOJHOE CONMPOTHBIICHHE aOOHEHTCKOTO YCTPOHCTBA CHTHAY BBI3BIBHOTO TOKA
JIOJDKHO OBITH He MeHee 2,5 kOM Ha yacTtoTre 25 'l (HOMUHaJIbHAS 9acTOTa MOCBIIKH BBI30BA).

Kpome ocHoBHBIX curHanoB B ATC NpHUMEHSIOTCSI TAKKe CIEAYIOIHE IOTOTHUTENbHbIE CUTHATIBL:

e yKa3aTeJbHBIN - yKa3bIBaeT HA HEBO3MOKHOCTh YCTAHOBIICHHS COCAMHEHHS WM TPEIOCTABICHUS YCIYTH,

MepeaeTesl TAKKe Mepe/i MEXaHHYECKUM T0JI0COM;
npeaynpesxIeHne - IpeIynpesxIeHIe O 3alMCH Ha MarHuTo(oH;
BMeIIATEIbCTBO - UHPOPMAIUS O MOAKIIOYCHUH OTIePaTopa MU TPEThEro aDOHEHTa;
yBejoMJIenHe - HHPOPMaIHs O IOCTYIUIEHHH HOBOTO BBI30BA;
npeaynpe:xieHue 00 OKOHYAHUM ONJIAYEHHOT0 HHTEPBAJIa BPEMEHU - TI0CTynaeT B TakcodoH 3a 20 ¢ 1o
OKOHYAHUS OIUIAYEHHOT0 MHTEPBajia BPEMEHU;
®  HENOJHBII COCTAB YYACTHNUKOB WM OTKJIKYEHHE YIACTHUKA - UCIIOIB3YeTCs TIPH MPOBEACHUN KOH(DEPEHI] -

CBSI3H.
XapaKTepUCTUKH dTUX CUTHAIOB MIPHUBEIEHBI B Ta0J. 1.5.
H I TeIbHOCTD, € Yposens niiu| Yacrora,
anMeHOBaHUeE CUTHAJIA
HAmnyabe ITay3a HanpsiKeHue 'L
YkazaTenbHbIN (yacmomol uepedyromes 6 ykazaunom | 0,33 £0,07 0,03 £ 0,003 -5...-30ab | 950+ 50
nopsoke) 0,33+ 0,07 0,03 £0,003 -5...-30 16 | 1400 + 50
0,33 £0,07 1,0 £0,25 -5...-30 b | 1800+ 50
[Ipenynpexnenue 0,4 +0,04 15+3 -10...-350b | 425+£25
BwMmemarensctBo 0,25 +£ 0,025 0,25 £ 0,025 -10...-35n1b | 425425
(naysvl uepedyiomces 8 YKazanHom nopsoxe) 1,25+0,3
VBenomieHue 0,25+ 0,025 5,525+ 0,8 -10...-35]1b | 425+25
[Ipenynpexnaenne 00 OKOHYAHUH OTUIAYSHHOTO 0,4 +0,04 5,525+0,8 -10...-35 16 | 1400 £+ 20
HMHTEpPBaNa BpeMEHH
HenonHelii cocTaB yuaCTHUKOB MM OTKIIIOUEHUE 01 0,3 10 1 IMoceaercs -10...-351b | 425+25
YYaCTHHKA OJTMHOYHBIH
HMITYJIBC

1.2. C[TAPEHHOE BKJTOYEHUE TEJTIE®@OHHBbIX ATIITAPATOB

Brirouenne nByX aOOHEHTOB C pa3HBIMH A0OHEHTCKMMH HOMepamu K ojHOW ywmHuE ATC Ha3pBaroT
crapeHHbIM BKItoueHneM TA. Kak mpaBwiio, HoMepa aOOHEHTOB OTJIMYAIOTCS TOJBKO TOCIEeIHEH Iudpoi HoMepa.
Oco0EeHHOCTh TaKOTO BKJIFOUEHHUSI COCTOUT B TOM, YTO IPH Pa3roBOPE OJHOTO M3 a0OOHEHTOB alapar Jpyroro aboHeHTa
aBTOMAaTHYECKH OTKIo4YaeTcsi. Br3oB co croponsl ATC mocTymaeT TONBKO Ha TOT ammapar, HOMEp KOTOpOro ObLT
HaOpaH.

Jnst cnapennoro BkimodeHust TA Ha ATC npuMeHSIOTCS CTaHIMOHHBIE YCTPOHCTBA CIIApUBAHUS TEIEQOHOB, a
y aOOHEHTOB YCTAHABIUBAIOTCS MPUCTABKH JHOIHOTO Pa3/IeNeHIs Lenel, KOTOPBIe YCTAaHABINBAIOTCS BMECTO PO3ETOK.

[TpuHnun paGoTHI anmaparypbl capeHHoro BiitoueHus TA mokasan Ha puc. 1.6. CTaHIMOHHOE yCTPOHCTBO
criapuBaHus TeJae(OHOB IMPONU3BOJUT MOCTOSHHBIN ONPOC A00OHEHTOB IIyTEM M3MEHEHUs MOJISIPHOCTH JIMHUHU C YaCTOTOH
0,5+1,0 T (t.e. Bpems ompoca kaxmoro TA coctasmser 0,5+1,0 c¢). PaboTa mpuCTaBKH IUOTHOTO pa3aeleHUS
OCHOBaHa Ha obecriedeHuy nuranueM TA, 3aHsABIIET0 a0OHEHTCKYIO JIMHUIO, U OJIOKMPOBAHHWEM LM NUTAHUS JIPYroro
TA, mapanenbHO BKIIOYEHHOTO Yepe3 OJIOKMpATop. DTO JIOCTHraeTcs BKJIIOYEHHEM B JIMHEHHbBIC IENH amnnapaToB
OJIOKMPOBOYHBIX JTUOJOB TaK, YTOOBI JAMONBI onHOrO TA OBUIM HampaBlieHbl HABCTPEUY JUOJAM JPYrOro ammapara.
[TosTomMy HampspkeHHe NMOAAETCs Ha KaKAbIH ammapar 1o odepeand. AOOHEHT, KOTOPBIH NEpBBIM CHUMET TPYOKY,

3aHuMaeT JuHuto. [Ipu sTtom Vo1
Ha ATC  crannuoHHOE
YCTPOUCTBO CIIapHUBaHUs Puc. 1.6. Cxema MOAKIIOYCHHUs CTIAPEHHBIX TeNe(OHOB
yCTaHABIIUBAET Ty
HOIAPHOCTb, KOTOpas obec- mTT T
MICYNBACT NATaHHUE A |
3aHsBILErO JUHUIO TA. _ W

B CHApEHHEIX | CTAHUMOHHLE cmm ) T
Tenedonax epeMeHHOe “pxg‘c’:ph' Cnapueaxins N sop [ianms
HaInpsKeHUe BBI3BIBHOTO Tenecporos [ ATC
CUTHAJIA nojaéres HE .!'__.J\o. —mmm -
OTHOCHTEIIFHO HYJIEBOTO ‘ ‘ L

MOTEHIWaNa, a OTHOCUTENBHO IOJSIPHOCTH HANPSDKEHWs NMUTaHMS BbI3bIBaeMoro TA. CienoBaTenbHO aMINIMTYAHOE
3HA4YEHHE BBI3BIBHOTO CHTHAJIA HE JO/DKHO Mpesblmate 60 B, mHave HampsykeHHE BBI3BIBHOTO CHTHana omHoro TA
OyzeT mocTynarb Ha JAPYTOM.

CurHanbsl IEpeMEHHOTO TOKa (Pa3srOBOPHOTO WMIJIM BBI3BIBHOTO) MPOITYCKAIOTCS IUOAAMH TONBKO TOTO M3 ABYX
TA, ¢ KOTOPOTo MOCTYMAeT WM K KOTOPOMY HAIpaBIISETCS BBI30OB. DTHM 0O0ecrednBaeTcs N30UpaTeIbHOCTh BHI30BA U
MCKJTIOYAETCs] BO3MOXKHOCTD MOJICTYILIMBAHHS.

ITpn noceuike BbI3oBa aboHeHTY ¢ ATC, B 3aBUCHMOCTH OT NMOJISIPHOCTH Ha IIPOBOAAxX oOried aboHEeHTCKOM
JIMHWH,




OTKPBIBAIOTCS ANOJbI B OHOM M3 almapaToB W paboTaeT 3BOHOK JaHHOro ammapata. st paspsiia KOHIAEHcartopa B
IIeNH 3BOHKA (KOHICHCATOP HE MOXKET PaspsAWTCS depe3 CTaHIMOHHbIe ycTpoicTBa ATC m3-3a BKJIIOYEHHBIX JTHOIOB)

VD1 12280 VD1 12268 HpI/I6CTaBKI/I JWOHOTO  pasyIelleHi
N o CHa0KEHBI Pa3psIIHON LEIbIO.
& H— B——-H 2
: Ha puc. 1.7 mnpexacras-
vri JIEHBl CXEMBI MPUCTABOK JUOJHOTO

pasgenenuss ueneil. Tupatpon

Nuknn Nunnna VL1 B npucraBke AII-1 (puc.
ATC ATC TA 1-7,a)  BoimonHseT — (DYHKIHMIO
R1 MOPOTOBOTO  JJIEMEHTa,  PEXHUM

vD2LiZees. 5,1k : paboThl  KOTOPOTO  OHpesesieTcs

o n —_—— pesuctopamu R1 M m R2. B

‘ - o npuctaBke IIJT-1 (pmc. 1.7,6)

vD1 KQ105F TPaH3UCTOP VTI1 c

P DF - P—F 3aKOPOYCHHBIMU BBIBOAAMH

R1 R3 "smutTep - 0Oaza" pabortaer B

560Kk 11k pexxuMe JaBMHHOTO npobos. [lpu

yKa3aHHOM  Ha  pHC. 1.7,6

ﬂ::gﬂ TA BKIIOYEHHH  OH  oDecrieynBaeT

2 VT1,VT2  Hampsoxenue npobGos 65+110 B. B

oz ktosr L15.k KT6056M  kauecTBe IIOPOTOBOTO DJIEMEHTA B

npucraske I1T-2 (puc. 1.7,B)

"—IQ v — HUCHOJIL30BaH TPaH3HUCTOP

VT1 u B IIAT-3 (puc. 1.7,r)

Puc. 1.7. CxeMbl IPHCTABOK JHOHOTO PA3IETUTENS LETen VTI1, VT2, coeauHéHHble IO

cxeme coctaBHoro Tpansuctopa. Tpamsuctopel KT605BM mist mpucraBku [1/]T-2 momkHBI OTOPAaKOBBIBATHCS IIO
cTaTrdeckomMy KoddhuiueHTy nepeaadu Toka (He menee 50).

IIpumenenne 6I0KUPATOPOB OBLIO BHI3BAHO HEXBATKOW aOOHEHTCKHX JIMHUHN U TIO3BOJISUIO OAKIIOYNTh K ATC
JIOTIONTHUTENbHEIE HOMepa. B Hacrosmiee BpeMsi IMpUMEHEHHE OJOKHPATOpOB HE PEKOMEHAYETCS M3-3a YCIOKHEHHS
anmapatypsl ATC u npucymux UM HeIOCTaTKOB:

®  OTCYTCTBYET BO3MOKHOCTB CBSI3M MEX]Iy CIITapEHHBIMH TeleoHamu;

®  HEBO3MOXHOCTb I0JIb30BATHCS TEIe()OHHON CBA3BIO MPH 3aHATOCTH JIMHUH APYTUM a0OHESHTOM;

® TaK KakK MpH 3aHATHU JIMHUU aOOHEHTOM cnapeHHOro TA HampspkeHHe Ha KIeMMaX MOJAKIIOYEHUS JIPyroro
ammapara MmpoIajgaeT, TO B TeX KHOMOYHBIX TA, rje OTCYTCTBYET IOMOJIHUTEIBHOE MUTAHUE MHKPOCXEMBI

HOMepoHaOuparess, BO3MOXHa I0Tepsi HOMEpOB, Haxoasmuxcsi B O3Y MUKPOCXEMBI;

®  TIOCKOJBKY B CIIAPEHHBIX Tesle()OHAX MCIOIB3yeTCs MOHMKCHHBIH YPOBEHb BBI3BIBHOTO CHUTHANA, TO BEI3BIBHBIC

YCTPOHCTBa HEKOTOPHIX 3apyOekHBIX TA, B KOTOPBHIX CXeMa pacCuMTaHa Ha HOMHUHAJIBHOE HAaIpsDKEHHE

BBI3BIBHOTO CHTHAJIA, TIPH CHApeHHOM BKIoYeHHH TA MoryT He paborarh. Kak 3TO yCTpaHHTH ONMHCaHO B

riase 3.1;

e B Tex TA, B KOTOPBIX NMPUMEHSETCS KUIKOKPUCTATUTMUECKUH WHANKATOP M OCYIIECTBISETCS €ro MUTaHHE OT

JIMHUY, IPKOCTh HHAUKATOPA U3MEHSETCS C YaCTOTOM MEPEKIIOUYCHUS OJIOKUPATOPa;

®  ©CJIM IIOMEHATh MECTAMH KJIIEMMBI MOJKIFOUCHHS K JIMHUH MPUCTABKH TUOJJHOTO Pa3eNICHHs [ENeH, TO MOKHO
MOJIKITFOYUTHCS TTApAIUICIbHO Tele(oHy Ipyroro aboHeHTa.

1.3. TEXHUYECKUE XAPAKTEPUCTUKW WU T[IPUHLNIT PABOTbI
AlMAPATYPbI AOH

Anmapatrypa AOH mnpeaHasHadeHa IS asmoMamuyecko20 onpeoeienusi Homepa Tele(OoHa BBI3BIBAIOIICTO
aboneHnTta. CBeneHMsT 0 HoMepe TenedoHa BBI3BIBAIOIIETO0 aOOHEHTa HEOOXOAMMBI U BBIMUCKM CYETAa Ha OIUIATY
MEXIyropogaHoro pasroBopa. Ammaparypa AOH kpome aBTOMAaTHYeCKOH BBIIaYd HOMEpa BBI3BIBAIONIETO aOOHEHTa
MO3BOJIIET OCYIIECTBUTD BbIAaYy HOMEpPA KaTerOPHH, IPHMCBOCHHOTO TOMY WM HHOMY a0OHEHTY.

CyIlecTBYeT IECATh BUJOB KaTCTOPHIA:

Karteropus XapakTepHCTHKA

1 AOGOHEHTBI KBapTUPHBIE, YIPESKIEHICCKHE, UMEIOIIHE ITPaBO MEXAYTOPOTHON U MEKTYHAPOTHON CBSZH

2 AOOHEHTBHI TOCTHHHII, UMCIONUE TPaBO Ha Te XK€ BHIBI CBs3M (3Ta KaTeropus aOOHEHTOB BBIJCIICHA,
ITOCKOJIBKY B 3TOM CITydae CUET TOJDKEH OBITh BBICTIaH HEMEIJICHHO)

3 AOOHCHTBI, HE HMMECIOIIME MpaBa BBIXOJA HA MEXKIYTOPOJHBIC M MEKIYHAPOIHBIC CeTH (Hampumep,
OOIIEKHUTHS)

4 AOGOHEHTBI, IMEIOIIHE PEUMYILIECTBO IPU YCTAHOBICHUU CBSI3H (TIPUOPHUTET)

5 (AGOHEHTHI, UMCIOIIUE MIPABO CBSI3U O¢3 TapuduKauu

6 Kareropus MexyropoiHbIX TeneoHOB - aBTOMATOB

7 AOGOHEHTHI, IMEIOIINE TIPABO KPOME CBS3H C MEKAYTOPOIHBIMH M MEXIYHAPOIHBIMHU CETAMH ITONyJaTh
JOTIOJTHUTENTFHBIE TIATHBIE YCITyTH

8 AOGOHEHTHI, IMEIOIINE MPEUMYIIECTBO TIPH YCTAHOBJICHUHM CBA3H B MEKAYTOPOIHBIX CETAX W IPABO Ha
IUTaTHBIE YCITYTH

9 Kareropus ropojckux TeneoHOB - aBTOMAaTOB

0 Peseps




Bbimaua HOMepa W Kareropu Tejde()OHa BBI3BIBAIOIICTO AOOHEHTa OCYIIECTBIICTCS MHOTOYaCTOTHBIM
becnaysnvim criocobom "nBa m3 mectu". Jlnsg 3Toi nenu ucnonb3ytores gactotsl 700, 900, 1100, 1300, 1500 u 1700
I'n. [eiictByromniee 3Hauenune curnana - 0,33 B. Beero mpumensiercst 12 koMOMHAIIH 9acTOT.

Kon "nBa u3 mectn" miust AOH npuBenén B Tabm. 1.7.

3HayeHune Koa0Boii koMOuHanun| KomOuHanus nepenaBaeMbIx 4acToT, 'l

1 700, 900
2 700, 1100
3 900, 1100
4 700, 1300
5 900, 1300
6 1100, 1300
7 700, 1500
8 900, 1500
9 1100, 1500
0 1300, 1500

"Hagaio" 1100, 1700

"TToBTOp" 1300, 1700

"Hauano" - 0603Ha"9aeT HA4YaJI0 WM OKOHYAHHUE TTAKeTa IBYXIACTOTHBIX MOCHUIOK.

"TloBTOp" - MPUMEHSETCS B CIydae, KOT/a B HOMEpPE BBI3BIBAIOIIET0 a0oHEeHTa Moapsia cieaytoT OMuHaKOBbIC
mudpsl. [Ipu 6ecrayznom crocobe nepeaadn HHPOPMAIH OTIMIUTh TaKue KOMOWHAITUH IPYT OT IPyra HEBO3MOXKHO.
JIMATENhHOCTh KKIOW ABYXYACTOTHOW MOChUTKH - 40 £ 2 mc. MHpopManus o KaTeropuu ¥ HOMEPE BBI3BIBAIOIIETO
aboHeHTa cofepHT 10 TBYX4aCTOTHBIX TOCHUIOK.

TTopsimok BeIAauy QP HOMEPA BBI3BIBAIOIIETO ab0HEHTa MepenatonuM yctporicteom AOH n mpuMep HoMepa
495-27-74 xareropuu 1 npuseneHs! B Tabu. 1.8.

Ne Ilopsinok Beigaum uugp HoMepa nepegaruIuM Ipumep

n/m yerpoiicreom AOH KaTeropusi 1 HoMep |4acTOTHbIH KO/
1. |"Hagano" 1100, 1700
2. |dudpa xareropuu 1 700, 900
3. |ludpa equani Homepa 4 700, 1300
4. |[udpa necsaTkoB HOMEpa 7 700, 1500
5. |ludpa cotern Homepa 7 1300, 1700
6. |Iludpa TeicSy HOMEpa 2 700, 1100
7. |Tperss mudpa vHACKCA CTAHITIN 5 900, 1300
8. |Bropas mudpa nHmIeKca CTaHIII 9 1100, 1500
9. |IlepBas nudpa HHIEKCA CTAHIIUN 4 700, 1300
10. |"Hauano" 1100, 1700

Armmaparypa AOH cocTouT U3 mepearomux 1 NpUEMHBIX YCTpoHCTB. [lepenaroniue ycTpoicTBa yCTaHABIMBAIOTCS Ha
pariOHHBIX ATC,
NpHEMHBIE Ha i

aBTOMaTHYECKOM

MEKIyTOpOTHOM

CTaHIIUU (AMTC). [] BF1 ™ -~
ITpuémusiM

YCTPOHCTBOM TaKxKe _ _

MOXET CHyXuTb TA

MecTHOHM cBasu ¢ AOH. Puc.1.8.
CrpykTypHas cxema Hoxxmouenue anmaparypst AOH xk ATC
BKITFOUEHUS l_

ct c3
I I
I YL

ammapatypel  AOH B ' Mepanaipe
ATC npuBejicHa Ha PHC. <. | 7 hon
1.8.

ITocie Habopa HOMepa BBHI3BIBAEMOTO a0OHEHTA M 3aHATHUS MpuEMHOTO ycTpoiictBa Ha AMTC (umm otBera TA
MECTHOM CBsI3HM), cpabaThiBaeT pese onpenencnus Homepa K2 na Bpems 400 mc. [Tpu oToM 3aMbikaeTcst KOHTAkT K2.3 u
MOJKIIIOYaeTCs nepenaroimee ycrpoitctBo AOH. AOoHeHTcKasi JuHHS OTKIO4YaeTcss koHTaktamu K2.1 u K2.2. Dto
HEOOXOIUMO JUTS TOTO, YTOOBI CHTHAJIBI, MOSIBIISIOIIAECS HAa BBIXOJC MHUKPO(OHA B TeJe(oHe BBI3BIBAIOIIEIO a0OHCHTA
He BIMsUIM Ha nepenady umHdopmanmu. Ecnm 3a sto Bpems (400 Mc) mo COeAMHHTENBHOW JIMHUM OT HPHUEMHOTO
YCTPOMCTBA MOCTYMUT CUHYCOUJAIBHBIN curHan 3anpoca yactotoi 100 'y £ 15% c yposuem 4,3 1b u JIMTENBHOCTBIO
100 Mc, mo cxema obwecmaneysHoll 8bl0epIcKU 6pemeHy TIPOAJIeBaeT BpeMst yaepxanus pese K2 emé na 500 mc s
nepeaayr nHPOPMAIIUU O KATErOpHH 1 HoMepe Tese(hOHa BBI3BIBAIOLICTO a00HEHTA.

ITepemeHHBIN TOK CHUTHAJA 3arpoca HHAYKTUpyeTcs B 00MOoTKy III Tpanchopmaropa T2 u yepe3 aOOHEHTCKUH
KOMIUIEKT ToCTymaeT B nepenatoniee ycrporicteo AOH. Ilocneanee, mony4nB 4acTOTHBIN 3arpoc, HAYMHAET BBHIAATY
napopmanmu. Wubopmamms u3 mepenmatomero ycrpoiictBa AOH mepema€res B ob6motky III Tpancdopmatopa,



naayktupyetrcs B oomotku I m Il u mepena€rcst mo coenuaurenpHoi Jmaun Ha AMTC. TlpuémHusie ycTpoiicTBa Ha
AMTC npeo6pa3yroT 9acTOTHbIE KOMOWHAITUH B YUCIOBOM KOJI ¥ 3aTIOMUHAIOT MOCTYNHUBITHI HOMED.

TToce mosrydeHUs] CBeIEHUN O HOMeEpEe W KaTeropuH BbI3bIBaroniero abonenta Ha AMTC HauyMHaeTcs YCTaHOBIICHHE
coenHEeHNA K a00HEHTY APYTOro Topoa.

Jis moBBIIEHUST HAAEKHOCTH ONpEAETICHHs HOMEpa M KaTeropuH TenedoHa BBI3BIBAIONIET0 a0OHEHTa B
cucreMe AOH mnpunaT TpéxxpaTHbIM 3amyck mnepefaromux yctpoictB. Tak, ecmu mpu nepBoM 3amycke AOH Ba
npuéMHOM KOHIIE HOMEp He ompezenwics, (o kakuMm nubo mpruuHaMm uHpopmanus AOH He Obuia mpuHsTa), TO
NpUEMHBIE YCTPOHCTBA KPaTKOBPEMEHHO OCBOOOXKatoTCs (0e3 HapylIeHHs COCAMHEHUs) U BHOBb MOCBUIAIOT CHUTHAI
3ampoca IS 3alycka nepefaomux ycrpoicts. Ecnu n npu stom mHdopmanus He Oyner mpuHsrta, To GopMuUpyeTcs
TpeTHi CHMTHal 3ampoca. B cilydae OTCyTCTBHUS OmpeesieHus HOMepa M IIOCle TPeThero 3amycka Bbixog Ha AMTC
HPEPHIBACTCSL.

ITepenatomiee yctporictBo AOH Oymer paboTaTh aHAJOTWYHO, €CIM CHTHAI 3ampoca OyJeT TepernaBaThes HE ¢
npuémHoro yctporicteBa AMTC, a ¢ mectHoro Tenedona ¢ AOH.

1.4. KIIACCUOUKALNSA TEJIEQOHHBIX AlNAPATOB U WX OCHOBHBIE
MAPAMETPbI

B 3aBHCHMMOCTH OT KOHCTPYKTHBHOT'O McHoiHeHus! U BbinonHseMbix Qynkiuid (FOCT 7153-85) renedonnsie

anmaparhl MOAPa3AENIMIOTCS Ha YeThIpe Kilacca CIOXKHOCTH (Tabum. 1.9).
Taou. 1.9. Knaccsl c10)KHOCTH Tene(OHHbIX anmnapaToB

Kuaacc ciaoxHocTn
OCHOBHOE HCIIOJTHEHHE

HaunmenoBanue|lllngp
Muorodyskironansusie TA. Bricmmit 0
TA ¢ TONOTHUTETHHBIMU QYHKIIUSAMH U BO3MOKHOCTSIMH IlepBorii 1
TA ¢ KHOITOYHBIM HOMEPOHAOHpaTEIeM, TOHATHHBIM MPUEMHUKOM BBI30Ba, HE YTOJIHHBIM Bropoit 2
MHKPO(HOHOM.
TA ¢ nmuckoBbIM HOMEpOHAOUpaTeneM, HIEKTPOMEXaHNIECKHM TPUEMHHUKOM BBI30Ba, Tperuit 3
YTOJBHBIM MHUKPO(QOHOM.

Tlapamerpbl, XapakTepU3yIOIIne KadyecTBO Teae(OHHBIX alnapaToB, MOKHO pa3[eNinTh Ha AJIEKTPUYECKHE,
TeneOHOMETPUYECKHUE, DIIEKTPOAKYCTHUECKUE U BPEMEHHBIE.

OCHOBHBIE JJIEKTpHUECKUe apaMeTpbl TA pa3TudHBIX KIACCOB MpUBEACHBI B Ta0u. 1.10.

Bpemennbie napamerpbl Habopa st TA ¢ UMIYJIbCHBIM CIIOCOOOM IEpe/iadyn CHUIHAIOB HabOpa HOMEpa MPHBEICHBI
BTabm. 1.11.

TenedonomMeTpudeckie U AJIEKTPOAKYCTHUECKUE IMapaMeTphl XapaKTepPH3YIOT KadyecTBO Telie(hOHHOMH
mepenays mo rpoMKOCTH. J[JIi WX OLIEHKHM HCIIONIB3YeTCs SKBHBAJICHT 3aTyXaHHUsS Nepenavd, MpuéMa U MECTHOTO
3¢ dekTa, a Takke KO3D(GUIMEHT rapMOHUK Ha Iepenady W Ha npuéM. [1ocKombKy Is U3MEpeHHs U 00BEKTUBHOM
OIICHKM JTHX MapaMeTpOB TpeOyeTcss CHenuaibHOoe O0OpYJOBaHUE, WMCIOIICECS JIUIIb B CHCIMATH3UPOBAHHBIX
mab0paToOpHsIX, 3TH JAHHBIC B HACTOSIIEM H3IaHUU HE MIPUBOJISATCSL.

Tao. 1.10. OcHOBHEIE IekTpudeckue mapamerpsl TA.

Mapamerp Hopma no kJjiaccaM CJIOKHOCTH
0 1 2 3
Hamnpsokerne cobcTBeHHOTO TIIyMa, MB, He 6oJee 0.5 0.5 0.5 0.4
Moyns BXOJHOTO 3JIEKTPHYECKOTO CONPOTHBICHHS B PEXKHUME!
e  pazroBopHoM. OM 450-+800{450+800 - -
e oxuaaHus BeI30Ba, KOM, HE MeHEe 10 10 - -
e BbI30Ba, KOM, HE MEHEe 4 4 - -
DNEeKTPUUECKOe COTPOTHUBIEHUE MOCTOSHHOMY TOKY, OM, B pa3TOBOPHOM peXHME
pu Toke 35 MA B IMOJIOKEHUN MUKPOTEICPOHHON TPYOKH:
e  BEpPTUKAIBHOM 160+00 |160+400|160+400|<320
®  TOPHU3OHTAIHHOM 160+400| 160+00 |160+400{<600
DNEeKTpUUECKOe COMPOTHBIICHNE IIOCTOSHHOMY TOKY B peXHuMe Habopa
HoMmepa Juist TA ¢ UMIyJIbCHBIM criocoOOM mepeaayn Habopa Homepa npu
TOKe mUTaHus 35 MA:
e  1pu 3ambikanun muekda. Om. He Gonee 150 150 50 -
e  1pu pa3MbikaHuu nuteida. KOM. He MeHee 300 300 300 -
IMocTostHHBIN TOK, moTpebnasieMblid TA B pexiMax 0XKUAaHHS BBI30Ba U O0TOOS. MA.
He Oouiee 1.0 0.5 0.5 -
[TepemeHHBIH TOK, TOTPEOIIEMBbIil MPUEMHUKOM BBI3BIBHOTO CHUTHAJIA
IPY MAaKCUMaJIHOI I'POMKOCTH BBI3BIBHOIO cHrHana, MA, He Oojee 8.0 8.0 8.0 8.0
Bpemst paspeiBa teiida mns TA, comepKamux YCTPOWCTBO HOPMHPOBAaHHOTO
paspsiBa nureria. Mc 80 £40 | 80 +40 - -
3HAYHOCThH MPOrPaMMHPYEMOTO Habopa HoMepa. He MEeHee 8 8 8 -
DNEeKTPUUECKOe COTPOTHUBICHUE MOCTOSHHOMY TOKY, OM, B pa3TOBOPHOM pexXHME
pu ToKe 35 MA B MOJIOKESHUN MUKPOTEICPOHHON TPYOKH:




o BEPTUKAIIBHOM
L4 TOpPHU30HTAJIbHOM

DJIeKTpUYECKOe COMPOTUBIICHHE MTOCTOSHHOMY TOKY B peXMMe Habopa HoMmepa s

TA ¢ uMnyIbCHBIM cIIOCOOOM Iepeaadyn Habopa HOMepa IPH TOKe MUTaHus 35 MA:
e  1pu 3aMbIKaHuU nwieda. OMm, He Ooee 150 150 50 -
e mpu pa3mbikanuu 1nieida, KOm, He MmeHee 300 300 300 -

TTocTostHHBIN TOK. MOTpeOsieMblii TA B pexxuMax OXKUIAHUS BBI30BA U OTOOS, MA,

He Ooee

ITepemeHHBIH TOK. TOTPEOIAEMBINH TPHEMHUKOM BBI3BIBHOT'O CUTHAJA
IPY MAaKCUMAJILHOIM I'POMKOCTH BBI3BIBHOT'O CHTHaiIa. MA. He Ooiiee 8.0 8.0 8.0 8.0
Bpems paspeiBa nuieiida qis TA, conepkalmx ycTpOWCTBO HOPMHPOBAHHOTO

paspsiBa nueiida, Mc

160+400|160+400{160+400(<320
160+400|160+400|160+400|<600

1.0 0.5 0.5 -

80 +40 | 80 +40 - -

3HAYHOCTh NPOrPaMMHUPYEMOro Habopa HOMEpa. He MeHee 8 8 8 -
Taou. 1.11. Bpemenusle mapamerps! Habopa HoMepa st TA ¢ HMIYNIbCHBIM CIIOCOOOM Iepefadll CHTHAIOB Habopa HOMepa.
Mapamerp HopMma no kiaccaM CJI0KHOCTH
0 1 2 3
ITepuon ummynbca B cepun (T). Mc 100£5 | 100£5 | 100+£5 |100+10
WmnynbcHBIN KO3 GUIIEHT 1.4+1.6(1.4+1.6(1.4+1.6|1.4+1.7
ITay3a Mexay 1ByMsi CEpUSIMU UMITYJILCOB. C. HE MEHEe 4T+10T|4T+10T|4T+10T| =800
ITporpammupyemast naysza MeKAY JIByMs CEpUSIMHU UMITYJIbCOB. C. HE MEHEE 2 2 2 -

1.5. TPUHLNIIbI
AllNMAPATOB

INOCTPOEHUST KHOIMOYHbIX TEJIE®@OHHbIX

<
B kHomounbix TA GyHKIMIO MEXaHMYECKHX KOHTAKTOB MK
HOMepOoHaOMpaTes BRIIONHAIOT JIEKTPOHHBIE KITIOUH. VX mogKimroueHne
HECKOJIFKO OTIHYAETCS OT IPHHATOTO B JMCKOBOM HOMEpOHabHpaTele. ":.T,g“ nK / -4 HwH
PaccMOTpUM ero paboTy 1O YIPOLIEHHOH CTPYKTYpHOH cXeMe - BF
KHOTIOYHOTO TA 0TEUeCTBEHHOTO MPOU3BOACTBA (pHC. 1.9). K
C MoMeHTa HaxaThsi KHONKH Ha HaOopHoM moie TA u 10 | Pk
okoHYaHUs HaOopa, PK oTkirouaer pasroBopHyr 4acth. OJHOBPEMEHHO @ u/l
UK (3aMbIKaeT JMHUIO HAKOPOTKO U PAa3MBIKACT €€ KOJIMYECTBO pa3, Puc.1.9. Bimouenne HH B kuomoumbix TA
OTCYCCTBCHHOI'O IMPOU3BOACTBA.
u A 60 mcC 40 mc
60 B
1p ta
Ura f---- - - - —
o l t
TpyGxa Ha TpyGKa cHATAa HapkaTMe KHoma "5 Ha HaGopHom none, KoHeL,
l annaparTe ] PK saameyT l PK pasoMiyT HabGopa

Puc. 1.10. Bpemennast quarpamMma paboThl HOMEpOHAOHpAaTeNns B KHOMOYHBIX TA OTEYeCTBEHHOTO IIPOU3BOJICTBA.

paBHoe mudpe Hadbopa. Takum obpasom, auarpamma pabotsl kHonoynoro HH (puc. 1.10) nomy4aercs aHamornyHon
JrarpaMMe paboThl AUCKOBOTO C TOM JIMIIB PAa3HUILIEH, YTO May3bl MKy MUMITyJIbCaMi Ha0opa U MEXCEpPUHHBIE May3bl
NPY MCHOJIb30BaHUK KHOooyHoro HH HopMupoBaHb! M OJIM3KM K ONTHMANIBHBIM. DTO TOBBIIIAET CTAOMILHOCTD PabOTHI
ATC u yMeHbIIIaeT BpeMsl COeTUHEHUSI.

B umnopteix TA UK BriodaeTcss mociepoBaTeNbHO C Harpy3koi, B KauecTBE KOTOPOH MOXKET OBITh
WCTIONIb30BaHa pa3roBopHas 4actb TA (puc. 1.11,a), unmm B TA GoJiee BBICOKOTO Kilacca - PE3UCTOP CONMPOTUBICHUEM
130+160 Om (puc. 1.11,6). B nepBom ciyuae MK koMMyTHpyeT pa3roBOpHYIO 4acTh, BO BTOPOM — pa3sroBOpHast 4acTh
Ha Bpems Habopa oTkirouaercs, a Harpyskoi UK smisercs pesuctop RH. Yacto B 3apydexubix TA i ycTpaHeHHS
MICTIKOB BO BpeMs Habopa HoOMepa TpPUMEHSETCS cXeMa OJIOKHPOBKH BXOJOB MHKPOGOHHOTO W Tese(OHHOTO

YCUIIUTEIEH.
WK
g Lr =
! MK ' MK
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NUHWA nuHKA
uK /-1 HH HH
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Puc. 1.11. Ioxxmouenne HH B xaonounsix TA 3apyOexHOro mpon3Bo/CTBa.

Junarpamma pa6otel 3TuxX TA oJlHA M Ta e U IpecTaBiIeHa Ha puc. 1.12.



u 60 mc 40 mc
608 I 1
Ura S s ;
o t
Ha Tpybxa cHATa HaNaTAEe KHOMKK “5” Ha HaGophoM none, KOHOL,
anfntaparte PK sasmiyT PK pasomaiyT HaGopa

Puc. 1.12. Bpemennas guarpaMma padoTsl HOMEpOHaOUpaTens B KHOMOYHBIX TA 3apy0eKHOrO IIPOU3BOJCTBA.

IToBbimenHoe compoTuBieHne MK B 3aMKHYTOM COCTOSHHMM MOJKET HHOTZA HMPUBOAWTH K cOosiM B pabore n
HENpaBUIBHOMY COEAUHEHHIO MPU UcToNb30BaHuU TA Ha nuHUAX cBs3U oTeuecTBeHHbIX ATC.
Takum 00pa3oMm, OTIMYME BCEX BapUAaHTOB 3aKIIIOYACTCS JIMIIb B pa3indyuu cxemorexHukn HH, ympasnsrommx
paboroit K, 1 B ocobennocTsix kommyTtaruu iaud ATC.

1.6. CTPYKTYPHBIE @ CXEMbl KHOIIOYHbIX  TEJIE®OHHbIX
AllNMAPATOB

CTpyKTypHBIE CXEMBbl KHONOYHBIX Tele(OHHBIX ammapaToB npuseiaeHsl Ha puc. 1.14 + 1.16. Bcem um
MIPUCYIIH CIIEAYIONINE OCHOBHBIE Y3JIbI:
e  BBI3BIBHOE yCTpoiicTBO (BY) - mpenHa3HadeHo ais mpuema CUTHajda WHAyKTopa (Bbi3oBa aboHeHTa ATC) m
peoOpa30BaHUs €ro B 3BYKOBBIE KOJICOAHUS;
JUOIHBIA MOCT - HCKJIIOYAET BIUSHIE NOISIPHOCTH HANPSHKEHUS JIMHUU Ha TIOJAPHOCTH BKITIOYEeHUS TA;
cxema "0oT00i" - ocymecTBiIseT HayaNbHyI0 yctaHoBky C OHH;
MHKPOIIEPEKIII0YaTENb - OTKIIOYaeT MUTaHHe cXeMbl TA TpH yJI0)XKEHHOW Ha pbryar Tpyoke;
BpEMs3a/Ialolie 3JEMEHTHl T'eHepaTopa ONpENessIIoT YacTOTYy BHYTPEHHErO TaKTOBOTO TIeHeparopa, OT
KOTOPOH 3aBUCST BCE BPEMEHHBIE IapameTphl CHUrHaOB BblpadatsiBaeMbix MC DOHH (wacrora HaOopa,
JUIMTENIBHOCTD MMITYJIbCOB ¥ MEKCEPHIHOM Tay3bl U T.I1.);
e cxema mmraHusi MukpocxeMbl HH - oOecrmeunBaer nmraHue MHKpOcXeMbl BO Bpems Habopa Homepa |
nouiepkky utanus O3Y TpH yIIoKEeHHOH Ha phIuar TpyOKH;
e wmukpocxema HomepoHabuparens (MC HH) - msroraBmmBaercs mo KMOII -TeXHOJOTHM M BBHITIOIHSET
cienyromue QyHKIAH:
O  ompoca KIaBHaTYpHI;
o  (GopMUPOBaHHUS CUTHAIOB HAOOpa HOMEPA, YIPABISIFOIINUX pa00TOW UMITYyJILCHOTO KITFOUa;
o  (OopMHUpOBaHMS CHI'Hala OTKIIIOYEHHs pa3rOBOPHOW YacTH BO BpeMsi Habopa HOMepa, YIPaBIISIOIEro
paboToii pa3roBOPHOTO KIHOYa;
O  3allOMMHaHUsI MOCJIEHETO WM HECKOJIBKUX HaOMpaeMbIX HOMEPOB;
O  MMIYJbCHBIN KITI0Y - ()OPMHUPYET UMITYJIbChI HAOOPA B JIMHUIO;
e RH - pe3ucTop Harpy3Kd JIMHHM, MCKIIOYAIOMINI ee 3aMblKaHHEe HAaKOPOTKO BO BpeMs (OPMHUPOBAHHSA
MMITYJIbCOB Habopa;
e TenehOHHBIH YCWINTENb - YCHJIMBAET PEUEBOW CUTHAN IO YPOBHS HOPMAIBHON CIBIIIAMOCTH M COTJIAcyeT
COTIPOTHBIICHHE JINHUH C COIPOTUBICHHUEM 3BYKOM3ITY-UaIOIIETo 3JIEMEHTa;
e  MUKpPO(OHHBIA yCHIHMTENh - YCHJIMBAaeT cHTHAJNI MukpodoHa. B cxeme puc. 1.15 curnmam mukpodoHa, depes
pasnenutenbHbIil KoHAeHcatop C, momaercs Ha Bxon MK, pabGotaromiero Bo BpeMs pa3roBopa B pPEKUME
YCHJIMTENST TOKAIPOTHBOMECTHAsl CXeMa - YCTpaHsIeT MECTHBIA X0 X1 X2

a¢dekT, T.e. BOZMOXHOCTh NPOCIYIIMBAHHS B TeieoHe TPYOKH
COOCTBEHHOIO T'0JIOCa; 1 2 3
®  Da3roBOPHBI KIIIOYW - OTKJIIOYAEeT Pa3rOBOPHYIO YacThb Ha BpeMsi (-'r .( 3 { - Y0
MPOXOXKACHUS HMITYJIbCOB Habopa, YTO YCTpaHSCT HENpHUSITHBIC 4/ L 1".'3/ 6 |
LIEJTYKY B Tesie)OHe TPYOKH; - m n Y1
e maBwaTypa - Bemonaser ¢yHkumio gatauka MC HH. Ona 7 8 9
TOCTpOEHA 110 KOOpAUHATHOM cxeMe (puc. 1.13) e |/_1 / 1 / 1 Y2
o X - KoopauHaTa BXOJa; * 0 #
o Y - KoOpAMHATa BBIXOJ@a WJIM BXOJla B 3aBUCHUMOCTH OT |/" K — K Y3
Trra VIC.
Paccmorpum npuHnun pab6orsl TA 1O CTPpYKTYpPHBIM CXEMaM.  Puc. 1.13. Ilogximouenue cTaHiapTHoi
CTpyKTypHasi cxema, 1o KOTopoii ctpositcsi TA OTe4eCTBEHHOrO MPOM3BOICTBA wiasuatypel k UC HH.

npuBeseHa Ha puc. 1.14.

[Ipu cHsiTMM TpYOKM, phlYakHbi nepenodaresis SB nmoaxmoyaer TA k nuaun ATC. B pesynbrare obpazo-
BaHusl nenuTens (cM. puc. 1.3), HampspKeHHWE Ha JTUHEHWHBIX 32)KHMMax CHIYKAeTCs A0 BelH4uHBI 6+15 B. Ilpn
aToM cxema "oTOoi", BCiIeICTBUE OJIaYM HANPSDKEHUS B CXEMy, OCYIIECTBIISIeT HadalibHyro ycranoBky VIC HH
(peXM rOTOBHOCTH K HA0OpY HOMEpPA).

B pexume roroeaoct k Habopy Homepa IC HH BripaGartbsiBaer curnansl ynpaeienns: MK n PK, Bcriencrsue
KOTOPBIX Pa3rOBOPHBIN y3€l, COCTOSIIMH W3 MHUKPO(OHHOIO M Tese()OHHOTO YCHIIMTENEW M IPOTHBOMECTHOMH
CXEMBI, IIOCPEACTBOM Pa3TOBOPHOIO KIIIOYAa TMOJKIIOYAETCS K JIMHUM M B TPYOKE MPOCIYIINBAETCS OTBET
craHIu (rynok). K - HaxoiuTest B pa30MKHYTOM (3aKPBITOM) COCTOSTHHH.



IIpm Haxkatrm kHOMOK KiaBMaTypel, UC HH dopmupyer mociemoBaTenbHOCTH UMITYJIBCOB, YHPAaBIISIOIIAX
pa6oroii MK u PK. MK 3ambikaeT JHHHUIO HAKOPOTKO W pa3MbIKaeT ee, (GOpPMHUPYs TTOCHUIKH ITOCTOSTHHOTO TOKAa
ynpasistronpe padotoii ATC. PK oTkimiodaeT pa3roBOpHBIN y3el OT OOIIEero MpoBOAa Ha BpeMs CIICIOBAaHUS TOCHI-
JIOK Habopa HOMepa, 4TO YCTpaHseT HEMIPUATHBIC MIETIKA B Tele(oHe TpyOKH IpH Habope HoMepa.

ITo oxonvannu Habopa PK BHOBH MOJKITIOYAET Pa3rOBOPHBIN y3el M B TPYOKE CIBIITHBI TOHAIGHBIC MOCHUIKH
ATC, cBunerenbcTByOIME 00 OKOHYAHWM TIPOIECCA COCAUHEHWS W TOCTYIUICHHM HAa JIMHUIO BBI3BIBAEMOTO
abOHEHTA MOCHUTOK BBI3BIBHOTO cUTHANA. [Ipy cHATHN aGOHEHTOM TpYOKH, BBI CIBIIIHATE €ro rojoc.
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Puc. 1.14. CtpykrypHas cxema KHOIo4Horo TA 0Te4eCTBEHHOIO MPOU3BOICTBA.

ITo oxoHYaHMM pa3roBopa TpyOKa YKIIAJbIBA€TCs Ha pbIvar. PeIYakHbIA TepekmodaTess SB pa3sMmblkaer 1enb u
cxema TA mepexoauT B AEXKYpPHBIM peXuM. B neXypHOM pekuMe cXeMa NHTaHHS MHUKPOCXEMBI oOecrednBacT
noamutky O3Y MC HH, B xoTOpoM XpaHUWTCS MOCIeTHWA HaOpaHHBI HOMep, cxema "oTOon" 3amperiaer Habop
HOMeEpa ¢ KJIaBHATYPBI C LENbI0 COXPAaHEHH TIOCIETHEr0 HAOPaHHOTO HOMEPA, a BBI3BIBHOE YCTPOHCTBO FOTOBO K IPHEMY
curHainos Bei3oBa ATC.

IIpn mnoctymnennn curHana Bbei3oBa OT ATC, BBI3BIBHOE YCTPOWCTBO BBIPAOATHIBAET 3BYKOBBIC CHTHAIIBI
nH(opMHpYIOIIMe O BbI30BE ApyruM aboHeHToM. Jlo cHsaTHs TpyOku cxema TA HaxoauTcs B AexXypHOM pexume. [Ipn
cuatun Tpyoku MC ycranaBnuBaeTcs B MUCXOAHOE COCTOSIHME C TOW JIMIIL PA3HHLEH, YTO BMECTO OTBETAa CTAaHLUH
(rynka), Bel cipinmTe ronoc BhI3BIBAIONIETO Bac a0OHEHTa.

ITpn KpaTKOBPEMEHHOM HA)KaTHW Ha PhIYaXKHBIH INEpEeKIII0YaTelb, WIM HaKaTUM KHONKKU "omboi" Ha HabOpHOM
T0JIE KJIAaBHATYPBI, ITOCpecTBOM cxeMbl "oT0oi" TA nepeBouTes B HICXOJHOE COCTOSIHHE.

CrpykrypHast cxema TA 3apy0ex)HOT0 MPOM3BOJACTBA, HCHONB3YIONMIETO B KaU€CTBE HArPY3KH Pa3TOBOPHBIN y3ell,
npuBejieHa Ha puc. 1.15.
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PaboTa 3TOl cXeMBI HECKOJBLKO OTJIMYAeTCsS OT Ipeasiaymiei. [lpu cHsaTun TpyOKH mepekimodarens SB mepexoaut
B BepxXHee 10 cxXeMe TojoxkeHue. B pesymbrare 3TOoro cxema "oTOoH" moakIOYaeT K OOIIeMy MPOBOIY
cootBercTBytomuit Bxonq MC HH, ocymiecTBisis yCTaHOBKY TOCHEMHEH B MCXOMHOE COCTOSHHE MPH TOoJade Harps-
xkeHuss Ha cxemy mmraHus WMC. B ucXomHoM cocTossHWHM, 4depe3 3aMKHYTHIH (oTkpwIThid) WK, x muamn ATC
MOJIKITFOYACTCS. PA3TOBOPHBINA y3€ U B TPYOKE CIIBIIICH OTBET CTAHIUH.

IIpu HaGope HOomepa MK oTKIrOYaeT OT JIMHMM Pa3rOBOPHBIN y3€l M MOJKIIYAET €ro BHOBb, (OPMHPYS TeM
caMbIM MMITYJIECBI Habopa ynpasistomue paboroid ATC.

ITo okonuanuu Habopa HoMepa MK ocraercs B 3aMKHYTOM COCTOSTHHU. Pa3roBOpPHBIN y3eII MOAKIIOYEH K JIMHUH U
B TpyOKe ToHanbHbIe NOChUIKH ATC, CBUIETENBCTBYIONINE 00 OKOHYaHUH MPOLIECCA COSANHEHHSL.



Bo Bpems pasroBopa UK BeImosHAET PYHKITNIO YCHITUTENS TOKA CUTHATA MUKPO(OHa.

Ilo oxoH4aHWM pa3roBopa, yJIOKEHHAas Ha pblUar TpyOKka NEpeBOAWT MepekiaodaTens SB B HiDKHee 1Mo cxeme
MoJIOKeHUe, cHuMas Hampsbkenue nutanus ¢ UC DHH u mopxmrodas cxemy "oTOOMH", KOTOpas B ITOM pEXHME
3amnpeniaet Habop HoMepa u obecriednBaeT nmoanutky O3V UC.

IIpu moctyruieHnn curHasna Bei3oBa BY pabotaer Tarkke, Kak W B mpenpiaymed cxeme. [Ipu CHATHH TpyOKH
ocylecTBseTcs HauanbHas ycrtaHoBka MC, B pesynbpTare dero uepes oTkphIThiil IK pa3roBopHsIil y3en noakioyaercs
K JINHUY U BBl cIbIIINTE TOI0C BHI3BIBAIOLIET0 BaC a0OHEHTA.

CrpykrypHas cxema 3apyoexxHbix TA. ucnonbs3yromux B kauectBe Harpy3ku ATC, npu Habope HOMepa, pe3ucTop
R (puc. 1.16), paboTaer aHaoruyHo cxeme npuBeeHHON Ha puc. 1.14. Otnmuune cocrout B ToM, uto UK, mpu Habope
HOMeEpa, HE 3aKopauuBaeT JIMHUIO, a 3aMbIKaeT e€e Ha pe3ucTop. Pa3roBopHbIl K04, B 3TOH cXeMme, OTKIIIOYaeT
Pa3srOBOPHBIN y3€Il OT JIMHUH, a HE OT KOPITYCHOM IINHBI.

—

Puc. 1.16. CTpykTypHas cxeMa KHOIOYHOro TA, HCIIONIB3YIOIIEr0 B KauecTBE HATPY3KH MMITYJILCHOTO KIIIoua pe3ncTop R.

B crnenyromux rmiaBax MOApPOOHO paccMOTpeHa HE TONbKO paboTa Bcex y3i1oB TA, HO W cmocoObl WX
COBEPIICHCTBOBAHHS C LIENbIO YAYUIICHHs MOTPEOUTEIbCKUX XapPAKTEPUCTHUK U TOBBIILICHUS HAJCKHOCTH paboTel TA B
LEJIOM.



2. PASHOBNOAHOCTU U XAPAKTEPUCTUKU
OTEYECTBEHHbIX N 3APYBEXHbIX UC 3HH

CpaBHuBas cTpykrypHble cxembl TA (puc. 1.14, 1.15, 1.16), HETpyaAHO 3aMeTHTh, YTO BceM MuKpocxemMam DHH
MIPUCYIIH CIEAYIOIINE OCHOBHBIE BXOBI U BBIXOMBI:

®  TIOJKIIIOYEHUS KIaBHATYPHI;

MOJKITIOUEHHS BpEeMsI3aJaloINX DJIEMEHTOB I'eHepaTopa;
BXOJI cXeMEI "0T00i1";

BXOJI TUTAHUS MHUKPOCXEMBEI,

BBIXOJ "UMITYJIbCHBIN KiTIOu";

BBIXO/J "Pa3roBOPHBIH Kirou".

B wMwmkpocxemax HOMepoHaOHpaTeldeid BBIXOA WMIIYJIBCHOTO M Pa3TOBOPHOTO KIF0Ya MOXET OBITh JH0O
"noeuueckuut”, mabo ¢ "omxpvimuimn cmoxom”.

Beixonm ¢ "omxpeimwuim  cmoxom” BBIIIOJIHEH Ha N-KaHAJIBHOM IIOJICBOM TPaH3UCTOPE C
M30JIMPOBaHHBIM 3aTtBopoM (puc. 2.1,a). Tlomkmodenne BBIXOma ¢ "omkpwuimvim cmoxom” TokazaHo Ha puc. 2.1,6.
Comnporusnenne pesucropa RH, kak npaBuio, coctasisger ot 220 1o 680 KOwm. Kornma ko4 MUKPOCXEMBI OTKPBIT, OH
mogmogaer MK cxeMbl Ha KOpImyc H 3aKpeIBaeT €ro, B pe3yiabraTte Yero JWHUS pa3MbIKaeTcs (Ha
muann 60 B). Ecnu xirou MuUKpocxeMmbl 3aKpbIT, HanpsbkeHue ¢ JuHuM 4yepe3 pesuctop RH orkpeiBaer UK cxemsr,
KOTOPBIA TOJIKITIOYAET PAa3TOBOPHBIN y3ell M HampsoKeHHE B JIMHWU Manaet Ao 6+15 B. Hanpsbkenue mpo6os Takoro
Tpansucropa He npesbimaer 30 B. IlostoMy, ecnu He NPEANPHHATH JONOJHHUTENBHBIX MEp 3aluThl (T0ApPOOHO
oInucaHo B ryase 5.2), To npu onpenenéHubix yenosusax Boixo] MK umu PK Mukpocxembr MoxeT ObITh POOHT.

+UJ nuvian
Puc. 2.1. BbIX0/Ibl HMITJIbCHOTO M PasrOBOPHOTO -+ - *U Mukpocxemel
ximouert MC 3HH. _ H
BLIXOA vT1
: Ha BHYTDEHHNE:
Y Ha IK yenu - b0
_ CxXemLL MUKPOCXEMbI
Ha BHYTPOHHUE : Ha BHyTpeHHWe . VT2
= R | =
MMKDOCXEMb! MHKPOCXEMb]

a) G) 8)

"Jlocuyeckuit” BEIXO MHKpOCXeMbl TipencTaBisieT coboit KMOII - uHBepTOp M SBISIETCSI OCHOBHOM CTPYKTYpOH
Bcero cemerictBa jormdecknx cxem KMOII (puc. 2.1,B). Bbxom MUKpOCXeMBI MMONKITIOYAET yrpaBisrommii Bxoa MK
cxembl TA 6o ma koprryc, (depe3 OTKpBITBIM Tpanzuctop VT2), mnbo K Iumocy NMHUTaHHMS MHUKpOcXeMbl (depes
OTKpBITHIN TpaH3uctop VT1).

B 3aBucumocTn ot tuna Beixona MK MHKpocXeMbl, K HEMY MOJKIIOYAIOT UMITYJIbCHBIE Kifoun TA, BBINOJIHEHHbIE
10 Pa3INYHBIM cXeMaM (OHM HOAPOOHO paccMOTpeHs! B paszene 3.4). CiienyeT UMETh BBHUILY, YTO 6ce KIIIOUM B CXeMax
TA 3axpbIThl IpU NOJaue HA YOPABISIIOLUHA BX0A "Hu3k020" ypoBHS U OTKPBITHI IpHU "gbicoxom”.

2.1. PASBHOBUOHOCTU MUKPOCXEM 3HH

Muxkpocxemsr DHH 1m0 cBOMM BO3MOXKHOCTSAM M CXEMOTEXHHYECKHM OCOOCHHOCTSM MOXKHO DPa3/eNuTh Ha
CEMb OCHOBHBIX I'PYIIIL:

1. OHH c otkpeiTeiM cTokOM Bbixoaa UK, oTkpbITeiM cTOKOM Bbixojaa PK, 3anoMmunanuem nocieaHero Homepa:

CIC9192BE KS5805A LR40993 TR50981AN
ET40982 KS5805B MK60581 WE9192B
ET40992 KS58C05 MKS50992N BI[1000A
FT68C61 KS58D06 MK50993 KP1008BX10
HMO9100A1 KS5851 MKS5173AN KP1008BX11
HM9100B KS5863 T40992 KC1008BX12
HD970040D LR40981A  T40993 KP1008BX14
KS5804 LR40992 TC31006P KP1008BX15
2. OHH c otkpbITeiM cToKOM BbIxoaa UK, noruuecknm BeixogoMm PK u 3amoMuHanneM mocieiHero HoMepa:
CIC9102E UMOI151 WE9102 FT9151-3
CIC9104E UMO9151-3 WE9104 KP1008BX17

3. OHH c noruueckum BeixogoMm UK, ornueckum BeixoioM PK u 3anoMuHaHuEM TOCIEIHETO HOMEpa:
KP1002XJ12 KP1008BX1 KP1008BX7
KP1083BX3 KP1089BX2 KP1064BX7



OHH c¢ normdeckum BbixogoM MK, mormdeckmM BeixomoMm PK, 3amomMuHamum eM MociemHero HoMepa |
JTOTIOJTHUTEIHHOHN TTAMSITBIO Ha JIECSTh U 00JIee HOMEPOB:

LC7350 S7210A VT91611 KP1089BX1
M2561AB STC52660C WEI9110
S2660A UM91610A KP1008BXS5
525610 UMOI1611 KP1064B3KS

OHH ¢ uMIyIbCHBIM M 4YaCTOTHBIM HaOOPOM HOMEpa U 3aIIOMHUHAaHHEM IOCIIEHEr0 HoMepa:
HM9102 KS5820 UM91210C KPIO08BX16
HMO9110D KS58C20N UM91260C KP1091BX1
HT9102F LC7360 UMO912611 KP1091BX2

KS58006 MC145412P KP1008BX6
OHH ¢ uMmynsCHBIM ¥ 9aCTOTHBIM HA0OPOM HOMeEpa, 3alIOMUHAHHWEM IOCIEIHEr0 HOMepa U JOMOJHUTEFHON
MaMATBIO Ha JecATh U 00Jee HOMEpPOB:

CIC9145E HM9121 HT9116B HT9112D
HMI9112A  HM91650B VT9145
OHH ¢ gactoTHRIM HaOOpOM HOMEpa:
HD970019-L HM9187 MKS5092N
Taou. 2.1. Muxpocxemsl HoMepoHaOupateneii, BoimyckaeMsle B cTpanax CHI', u ux 3apyOexHbIe aHAJIOTH.
NCIOHH 3apyo0e:kHblii anajor | A3roroBuTesb
KP1008BXX10 (FTB8C61)|KS6851 HITO "MHTEI'PAJI", r. MunCck
KP1008BX11 KS6806A HITO "MHTEI'PAJI", r. MunCcK
KP1008BXK14 WE9192B I10 "QJIEKC", r. Anexcanapon
KP1008BX16 KS58006 3-g "MUKPOH", r. 3enenorpan
KP1008BX17 (FT9161-3)[UM9161-3 HITO "MHTEI'PAJI", r. MunCcK
KP1091BX1 UM91260C HITO "OJIEKTPOHUKA", r. Boponex
KP1091BX2 UMO91281 HITO "OJIEKTPOHUKA", r. Boponex

2.2. [IPUHLNIT PABOTbI MUKPOCXEM 3HH

PaccMmoTpuM CTpYKTYpY W TpHHIUN paboThl MukpocxeMbl DOHH Ha mpuMepe HIMpOKO pacmnpocTpaHEHHOH

Mukpocxembl pupmer "SAMSUNG" KS5805A (puc. 2.2).
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Puc. 2.2. Ctpykrypnas cxema FIC OHH KS5805A
HpI/I noJave HaIpsOKECHUSA NUTaHUA CXeMa HaYvaJIbHOM YCTAaHOBKU HNPUBOJUT BCE Y3JIbl MUKPOCXEMbI HH B

ucxoaHoe cocrosiuue. [lpu HaXKaTUW HA OJHY U3 KHOIMOK KJIaBHATYphl BKJIIOUAETCS TAKTOBBIM reHepaTop ¢ 4acTtoToi 4
k[, koTopas ycranaBiuBaeTcsi RC-uienbro, nmoakirodyaeMoil K BbeiBogaMm 7, 8, 9. MIMOynbCbl ¢ TaKTOBOTO
TeHeparopa MOCTYIAoT Ha (hOPMHPOBATEIh TAKTOBBIX HMMITYJIHCOB, KOTOPBIA (POPMHPYET HMITYJIBCHI, YIIPABIISIONINE
paboToii Bcex y310B cxembl. DOpMHUPOBATENh UMITYJIBCHOIO CHTHANA B 3aBUCHMOCTH OT KOJ[a, OCTYIAFOIIETO CO CXEMBI
BbIOOpA 4acTOTHI HAbOpa GopMHPYET BPEMEHHON HHTEPBAT MeKcepritHO# nay3bl (800 mm 400 mc)

Cxema ompoca KJIaBHaTypbl B MOMEHT HaKaTwsl KHOTIKU (Hampumep 1) kmaBuatypsl - tl Gopmupyer Ha BXomax

XI u X2 ompoca Ki1aBHaTyphl CHH(DA3HBIE TTOCIIEI0BATEIPHOCTH ITOJOXKHUTEIHLHBIX UMITYJIBCOB, a Ha BXomax Y1, Y2, Y3 -
cuH(pa3HbIe MOCIEIOBATEILHOCTH OTPUIIATEIHLHBIX HMITYJIbCOB wacToTol 500 'y m ckBaxkHocThIO 2 (puc. 2.3). Ha BXoze
YO mipu 3TOM ycTaHaBIUBaeTCsI, a Ha BXojae XO yaep:KuBaeTcsl HU3KUH YPOBEHb.
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Puc. 2.3. Bpemennas quarpaMma CHTHaJIOB Ha BBIBOJax mopakmoudeHus knaBuatypst MIC OHH KSS5805A.

Y-

IIpu 3amMBIKaHIH KHOTIKH (B TEYEHHE MHTEpBajia MmopsAaka 1 Mc) e€ KOHTAKTHI BXOJST B CONPUKOCHOBEHHUE IPYT
¢ apyrom o6ergHO OT 10 mo 100 pa3. UtoOsl Ha 0HO Ha)kKaTHE KHOIIKM MHUKpOCXeMa He HaOHpayia HeCKOJIBKO pa3s
OHY W Ty >Xe 1Iudp; mpuMeHseTcs cxeMa ycTpaHeHus apebesra. Cxema ycTpaHeHus apede3ra depe3d 1 mc
(mMTEeNhHOCT, BpeMeHH "aHTHApeOe3ra'") BKITIOYaeT CXeMy paspellleHHs] ITpeoOpa3oBaHMsI, KOTOpas YIpaBIIsieT
pabotoii mmppaTopa ITBOUIHOTO Koja u cxeMor ynpasienns O3Y. Cxema ynpasienuss O3Y Mmpu MOCTYIUICHAN
AMITYJIbCa CO CXEMBbI pas3pelieHus IpeoOpa3oBaHUs 3alUChiBaeT Kkoj HabpanHod twmdpper B O3Y, a npi
TOCTYIUICHNH UMITYJIbCa C eHdpaTopa JBOUYHOIO Kojia cunuThiBaer u3 O3Y.

B MomeHT ormyckaHus KHONKH Ha Bxoae XO TMOSBIBIIOTCS IOJIOKUTENBHBIE, 1 Ha Bxoae YO
OTpHULIATEIbHBIE UMITYJIBChI, CHHXPOHHBIE C UMITYJIbCAMH Ha COOTBETCTBYIOIIMX X M Y BXoxaax. ITo okoHuaHumn
Habopa 3amaHHOi mUdpbl (MOoMeHT BpemeHH t3) Ha Bxoaax XO, XI, X2 BHOBB ycTaHaBIMBAETCS HCXOIHBIN
HHU3KWHA YpOBEHb, a H: Bxogax YO, Y1, Y2, Y3 - ucxonHbelii BRICOKHI YpOoBeHb. [Ipu Ha)kaTHH KHOMKH cOpoca
"oTO0i" Ha BXO/IEe CXEMbI HaYaJIbHOIM yCTaHOBKH (BBIBOZIE 17 MHKpOCXeMbI (MOMEHT BpeMeHU t4), Ha Bcex BXojaax
X - ycraHaBlIHMBaeTCs, a Ha Y - yAEp)KHBacT» BBICOKHU YpPOBEHBH JIO MOMEHTa OTIYCKaHWsS KHOMKH (t5),
IIOCJIE YeTO Ha BXOJax BHOBI yCTaHABIIMBACTCS HCXOTHOE COCTOSTHIE.

Ilo okOHYaHWM BPEMEHHOTO WHTEPBAJIA MEXKCEPHUHHOW mMay3bl (HOPMHUPOBATENIh BBIXOJIHBIX CHTHAJIOB
pazpemaer pabory aAemmdparopa JABOMYHOTO KOJa, KOTOPBIM depe3 cxemy ympasinenus O3Y  pasperraer
CUMTBIBAHHUE JIBOMYHOTO KOoAa HaOpaHHOW Imdphl. Jlemmdparop ABOMYHOrO Koma IpeodpasyeT KOJI BO BPEMEHHOM
HWHTEpBaJ, III BPeMsI KOTOPOTO CHHUMAETCs yIAepiKaHHWE C TPUITEpOB (OPMHpPOBATENs] BBIXOOHBIX CHTHAJIOB M Ha
Bbxozie 18 mukpocxemsr (N81) mosieisiercst [locnenoBarennsHOCTE MM IynbcoB yactotod 10 I'n. Uuceno nmmysiscoB
COOTBETCTBYeT Ludpe Hakarol KHONKH Brixon pasroBopHoro kimroua (NSA) ¢ MOMEHTa HaKaTusl KHOIIKH
OTKPBIBAETCS M 3aKPBIBAETCS YEPE3 5 MC TI0CTIe IPOXOXKIEHMSI TIOCIIEHEr0 MMITYJIbca Habopa.

Cxema BBIOOpa 4acTOThI HAbOpa B 3aBHUCHMOCTH OT JOrHueckoro cocrosiHuu Bxoaa DRS (BeiBox 10),
YCTaHABJIMBAaET 4YacTOTy HMITYJIbCOB HaOopa mnpu "muskom” ypoBHe - 10 I'm, mpm "svicokom” - 20 T'ni n
JUTATEIIBHOCTh MEXKCEpHUHHONW may3bl cooT BerctBeHHO 800 m 400 mc. BpeMeHHbIe aparpaMmbl  BBIXOJIOB
HAMITYJIbCHOTO ¥ pa3rOBOPHOTO KiIfoueit Mukpocxembl KS5805A nmpuBenens! Ha puc. 2.7.

B 3aBUCHMOCTH OT JIOTHUECKOTO COCTOSHHS BXOZJa CXEMBI BBIOOpa WMIYJbCHOTO Kodddunmenta M/S
(BeIBOA 11), IMITY IBCHBIN KO3 HHUITUESHT TPUHUMAET 3HAYCHUS

vk
NSI
M/S = 0" €0 mc 40wc
o
0 -
Ui
NSI
WS =*1" 66,7 uc 333 mec
o
i) -
Puc. 2.4. Bpemennas quarpaMma BBIXOZa "HMITYJIBCHOTO KIIO4Ya' IIPU PA3IMYHBIX 3HAYCHUSX HANPSDKCHHS HAa BXOZE CXEMBI BEIOOpA UMITYIbCHOTO

kodddurpenTa.

Bxox HS ("or6oii") 4epe3 BCTpOCHHBIH JHOJ COEAMHEH C BXOAOM nuTaHus Mukpocxemsl U (BbBog 1). OTO
zamuiaer MC ot nepenanpspkenuid Ha Bxone HS u noanepxusaer nuranne O3Y npu ylnokeHHOW Ha pblyar Tpyoke,
COXpaHssi TEM CaMbIM MOCJIeIHMH HaOpaHHBII HOMep. MUHHMMaIbHOE HalpsHKeHHE, KOTOpPOe HEoOXOIMMO Juls
ynep>kanust Homepa B O3V cocrasisiet 1,0 B.

OcobenHOCThIO OonbiMHCTBA 3apyOexkHpix WC OHH sBnsercs TO, YTO OHM HWMEIOT BCTPOCHHBIA IO
MUTAHUIO CTAOWJIMTPOH C HOMHHAIBHBIM HanpsbkeHueM crabwimmsanuu 1,0 B. AHox craOuiauTpoHa MMeEET OTJENbHBIN
BeIBoT OVS. Tloatomy, mis obecnedenus nutanus VC pocTaTodHo moaath HampspkeHue Ha BXoJ U ¢ JIMHUW WIH C
PasTOBOPHOTO y3JIa 4epe3 Pe3HCTOp, OOeCIIeUrMBAIONIMN HOMWHAIBHBIA TOK CTAOWIM3aru lcT., 3HaYeHHWE KOTOPOTO
st psima mukpocxeM HH mipuBeneno B Tabmutie 2.7. BeiBog OVS crienyeT moaKIIOYUTh Ha KOPITYC.

Hammame otmensHOro BBRIBOJA aHONA CTAaOWIMTpOHA TIO3BOMSIET B psje  CIydaeB  BOCCTAHOBUTH
paborocniocobrocTs MIC. DTO BO3MOXKHO, €CINH TPOOWUTHI HAKOPOTKO CTaOWIMTPOH IIyHTHpyeT mwmTanwe LC.



OTKIIOUMB BBIBOJT aHOMa OT Kopryca, HeoOxomuMo obecrieunth MC HampsbkeHuem mmTaHusi Topsiaika 3 B oot
BHEITHETO CTaOMITUTPOHA.

Beixonq UK mmeet 3amuty oT mnepeHanpspkennii. C Berxoga MK Ha 3eMiTio BKIIFOUEH CTaOMIMTPOH (Ha
puc 2.2 He TIOKa3aH), HANpsDKEHHWE CTAOWIM3aIKi KOTOPOTo M3alll, Ui HeKOoTophix TroB MC mpuBeneHo B Tabmnwie
2.7.

B cBmBuM c onmunsMH CXeMOTEXHHKH TA 3apyOeKHOrO M OTEYECTBEHHOIO ITPOM3BOJICTBA, KPaTKO
pacCMOTpPEHHBIMH B DJIaBe 1, II€JeCOO0pa3HO TaKXKE pPAacCMOTPETh CTPYKTYPY M TPUHLMI PaboThl 0a30BOH
oredectBeHHON Mukpocxembl KPFOO8BXK1 (puc. 2.5), kotopyto npousBofsat Ha 3-1e "OKCHUTOH" B r. IlaBnoBckuii
ITocan s va 3-ne "IT'PABUTOH" B 1. YepHOBLIBL.
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Puc. 2.5. Ctpykrypnas cxema MIC HH KP1008BX1.

IIpu nojgaue HampspKeHUS MUTAHUS CXEMa HauvalbHOW YCTAHOBKU YCTAHABJIMBAET BCE TPUITEPHI MUKPOCXEMBI
B HCXOJJHOE COCTOSIHHE, I0CiIe 4ero popMHUpyeT curHai, OTKIIoYarounil reaepatop. [Ipyn HakaTuu Ha OJHY M3 KHOIIOK
KJIaBUATypbl BKJIIOYAaeTCs TAaKTOBBIA TeHeparop ¢ dactotoit 18 k[, m <¢opmupoBarens aamryabcoB oOmpoca
Ki1aBuatypsl ¢opmupyer Ha BbeiBojax 19, 20 m 21 mnocnemoBaresNbHOCTH UMIyJIbcoB ¢ vactoTod 200 I'm m
CKB&)XKHOCTBIO 3. DTH IOCIIEN0BATEILHOCTU CABUHYTHI 10 (ha3e OTHOCHTENBbHO JApyr apyra (puc. 2.6). Ilpu Haxatun
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Puc. 2.6. Bpemennas quarpaMMa CUTHAJIOB Ha BBIBOAaxX mopkmodeHus kiasuatypst MC DHH KP1008BX1.
KHOIIKH OJTHA M3 MOCJIEI0BATEeIBHOCTEH MOCTYNACT HA COOTBETCTBYIOMIMIA BXO MUKpPOCXeMkbI (22, 1, 2, 5), npeobpasyercs

B JIBOMYHBIM KOJI ¥ TIOCTYIIAeT B ONepaTHBHOE 3anomuHaromee ycrpoictBo (O3Y). Cxema ycTpaHeHus apebe3ra yCTpaHseT



Jipedesr M aHATM3UPYeT UCTHHHOCTh HaXXaTHs KHOIIKHU (BpeMsI 3aMBIKaHHA He MeHee 10 MC ¥ CONpOTHBIICHNE 3aMBIKaHUS HE
6onee 1 kOm). IIpu wcTHHHOM HakaTHH (HOPMHUpPOBATENh CHUTHAJIA pa3pelieHus mpeoOpazoBaHus (HOPMHPYET CUTHAI
paspenieHns nmpeoOpa3oBaHusl M pa3pemiaeT 3amuch JBOMYHOTO kKoma mudpsl B O3Y. OmHOBpeMEHHO CpabaThiBaeT
cXeMa yHIpaBiIeHHUs IemudpaTopoM, u AemudpaTop IBOWYHOTO KOAA Hpeodpa3yeT KOJl, MOCTYMAIOIIMH CO CXEMBI
MIPOrPaMMHPOBAHUS MEXCEPUIHOM TMay3sl BO BpPEMEHHOW WMHTEpBAJl, COOTBETCTBYIOLIMN JIMTEIBHOCTH MEXKCEPUHHON
nay3bl.

ITo okOHYaHMM 3TOrO WMHTEpBaJa B CXEME yIpaBJieHHs JemnpparopoM (HOPMHUPYETCs CHIHANl pa3pelieHHs
cuntsiBanus n3 O3Y kona HaOpaHHOTO YHcIiia. ITOT KO, MOCTYNUB B IeMN(PaTOp JBOUYHOTO KOJa, TAKXKE MpeoOpasyercs
BO BpeMEHHOW WHTepBal. Ha Bpemsi 3TOro MHTepBaja CHMMAeTCsl y/ep)KaHHWE C TPUITEPOB (HOPMUPOBATENS BBIXOJHBIX
CUTHAJIOB U Ha "nocuyeckom” Bbixoze N81 MHKpocxeMbl HOSBISETCS MOCIENOBATENbHOCTh MMITYNILCOB udacToTod 10 I'm.
UYucno MMITYJIECOB COOTBETCTBYET HOMEpPY HakaTod KHONKH. CKBa)KHOCTH MMITYJIbCOB COOTBETCTBYET JIBOMYHOMY KO,
MOCTYMAIOIIEMY CO CXEMbl MPOTPaMMHUPOBAHUS HUMITYyJIbCHOTO Kodddummenta. ITocne oOpaboTki HAOpaHHOW IHQPHI
TaKTOBBII TE€HEPATOp OTKITFOYACTCS.

Bpemennsie muarpammel BerxoaoB Mukpocxembl KP1008BIK1 npuBenens! Ha puc. 2.8.

Ha BriBoge 4 (TON) mMukpocxeMa GopMHupyeT ceprr UMITYJIbCOB 4acToToi 2,4 K[ U mmTensHOCThI0 50 Mc
TPY KaXKJIOM HCTHHHOM Ha)KaTHW KHOIKK (MOMEHT BpeMeHH tl u t2 Ha puc 2.8). ITocne 3amomnenuss O3Y (22 HaxaTHs)
IPY Ha)KaTUH JII0OOH KHOIKM Ha 3TOM BBIBOJE MOSBISETCS HENPEPBIBHBIN CUIHAN ¢ YKa3aHHOM 4acTOTOH. DTOT BBIBOJ
UCTIONBb3YeTCs st OPMUPOBAHUS CUTHAJa HAXXKATHsl KHOIIKM M ITOJAETCSl HEMOCPEACTBEHHO Ha IbE303JIEKTPUYECKUN
nznyyatens Tuna 311-3, 3[1-5 u T. 1., WK1 Ha BXOJ] YCUIIUTENS IPHEMA.

Ha BeiBozie 10 (I'OP) dhopMupyroTcst HOJOKHUTENIBHBIE UMITYJIBCHI JUTUTEIEHOCTBIO MEXKCEPSIHON T1ay3bl.

Ha BeiBozte 11 (KS) "ximrod noanutku" Ha Iepuo| ClIe0BaHUS UMITYJILCOB Habopa ycTaHaBiIMBaeTcs: "gbicokuil”
YPOBEHB, 00ECIIEUHNBAOIIHH, IPU HE0OX0aMMOCTH TOANUTKY O3Y MHUKpPOCXEMBL.

B Mmkpocxeme ecTh JBa BBIXOja "pa3roBopHbBIA Kiatod" - BeBOM 16 (NSA1) m BeiBox 18 (NSA2). Ha
BBIBOJIE 16 Ha MPOTSHKEHWHM BCero Habopa HOMepa ynepKuBaeTcs "uuskuti” ypoBeHb, a Ha BbIBOAC 18 "musxuit”
YPOBEHb YACP)KMBAETCS TOJBKO HA TIEPHOJ CJICAOBAaHUS WMITYJILCOB HaOopa. Vcmons3oBaHue BbIxoma NSA2
MPEATNIOYTHTENIbHEE, TIOCKOJIBKY TIO3BOJISIET B TEUEHHWE MEKCEPUMHOW Tay3bl TPOCIYIIMBaTh JUHUIO. Ecimi mponm3ornér
c0oii, BeI ycrbnmmTe ry1ok 1 He OyJiere JOKUIaThCsl OKOHYaHMST Habopa BCero HoMepa.
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Puc. 2.8. Bpemennslie quarpamMsl BeixonoB Mukpocxemsl DHH KP1008BX1.

MukpocxemMa MPUBOJUTCS B HCXOHOE COCTOSHHE HakaTHeM KHomku "#" ("or6oii") mim mogadeii Ha Bxoa HS
(BeiBON 15) HampspkeHust "swvicoxoco” ypoBHs. CiemyeT OTMETHTh, YTO BCE MHUKPOCXEMbI HOMEpOHAOHMpaTelel, Kak
OTEYECTBEHHOTO, TaK M 3apyOeXHOTO NPOW3BOJACTBA MPHUBOIATCA B MCXOMHOE cocTosHue mpu [lomage Ha BXOom HS
"gvicoxkoeo" ypoBHsA. KHomka "#” B OONBIIMHCTBE WMITOPTHBIX TeJIePOHAX HCIMOIB3YyeTCs I TOBTOPHOTO Habopa
HOMeEpa.

B MHKpocxeMe KP1008BX1 mist moBTOpHOTO Habopa HOMEpa WCIOJB3yeTcss KHOmKa "*", KOTOopyro mocie
CHATHS pexuma "oTOoi" HeoOXO0IMMO KpaTKOBpeMEHHO HaxaThb. Ecimu xHomka "*" Haxkata mocie nro0od rudpoBoi
KHOIIKH, TO 110 00paboTKe HU(PBI, COOTBETCTBYIOLIEH ATOH KHOIIKE, MEXCepHiinas naysa Oyaer yBenudeHa Ha 2,6 c.
3TO MOXKHO HCIIONb30BaTh NPU HAO0OpEe MEXKIYrOpOJHEro HOMepa, I/ie MOAKIIOUEHUS] K MEXIYropoaHei tenedoHHoN
CTaHIIMU HEOOXOAUMa yBEJIMUCHHAsI: ray3a.

Bo muorux 3apy6exssix TA kHomka "*" 4acTo MCHONB3yeTCs IS OTKIIIOUYEHHST MUKPO(OHA U HU K OJIHOMY U3
BBIBOJIOB MHUKPOCXEMBI HE MOJIKJII0YEHA.



ITmoc HanpspkeHUs mUTaHus MUKpocxembl (oT 2,5 1o 5,0 B) nogaé€res Ha BeiBox 6 (Ul). Bemox 17 (OV)
coequHsIeTCa C oOmmM mpoBosioM (koprryc). Uepes BeiBom 3 (U2) ocymectBisiercs moanutka O3Y B
JIeKYpPHOM pekuMe (KorJa TpyOKa JISKHT Ha arapare).

HMC KP1008BXK1 mo3BosisieT W3MEHSTHh UIMTEIILHOCTh MEKCEpUHHONW Tay3bl W 3HA4YCHHE HMITYIILCHOTO
koaddrimenTa. MaMeHeHne 3THX TapaMeTpOB OCYIIIECTBIISIETCS U3MEHEHHEM YIPAaBJISIONINX BO3JICHCTBUI Ba BXO/JAaX
CXEMBI MPOTrPaMMHPOBAaHUST MexKcepuiiHONH may3el (M/S) W cXeMbl IPOrpaMMHUPOBAHUS — HMITYJIBCHOTO
koad¢umenrta (IPS). 3HaueHnst 5THUX MapaMeTPOB NPHUBEACHBI B Ta0I. 2.2.

Taoa. 2.2. [IporpaMMupoBaHHe BETHIMHBI MEKCEPUITHOI may3bl 1 UMIYIbcHOro koddhduuunenta IC KP1008BXK1 .

[IporpammupoBaHue BEIUYUHBI UMITYJILCHOTO [IporpammupoBaHue BEINYMHBI MEKCEPUMHOM May3bl
K03 punmenTa
Coennnuts BbiBoA 13 (M/S)|Bennunna umnynscHoro |Coenunuts BoiBog 14 (IPS) |Bennunna mexxcepuidHOM
ko3 punmenTa 1ay3bl. MC
¢ BeiBosioM 8 (C) 2.3 ¢ BeiBosioM 8 (C) 640
¢ BeiBoIoM B (U) 2.0 ¢ BeiBojIoM 6 (U) 740
¢ BeiBoJoM 17 (OV) 1.5 ¢ BeiBoJoM 17 (OV) 840
¢ BeiBoJioM 9 (R) 1.0

CpaBuuBas ctpykrypHsle cxembl HMC KS5805A u HC KPI008BX1 HecnoxHO 3aMeTUTh, YTO UX
(yHKIIMOHAJIBHOE TTOCTPOCHUE CXO/IHO. U, eciti He 3aTparuBaeT OTJIMYMH B 4aCTOTaX TAaKTOBBIX T'€HEPATOPOB, CUTHAJIAX
yIIpaBJIeHHs KJIaBHATYpOH, ¥ pa3HbIX (PyHKIHMOHAIBHO-CEPBUCHBIX BO3MOXKHOCTSIX, KOTOPhIE U BO MHOTHX 3apyOeKHBIX
MHUKpOCXeMaX pa3Hble, TO MOYXHO BBIICTUTH JIMIIb OJHO MPUHIMIHANIBHOE OoTIuume - Mukpocxema KP1008BX1
IpeaHa3HavYeHa st paboThl TOIBKO COBMECTHO C Pa3roBOPHBIM KiItoYoM. [TonpoOyem 3T0 0OBACHHUTE.

Ecnmm cpaBHMBaTH BpeMEHHBIE IUarpaMMbl BBIXOZOB pa3roBopHoro kmouda (NSA) (puc. 2.7 um 2.8), To
HETPYIHO 3aMETHTh, YTO JI0 Habopa W Tmoclie Habopa HOME pa y o0emx MHKpocxeM "gulcoxuti” ypoBeHb. Bo Bpemst
MIPOXOXKACHUS MUMITyJIbca Habopa - "muskuu”. CnemoBaTenbHO, JIOTHKA pabOThl BBIXOJOB Pa3rOBOPHOTO KITFO4Ya 00enx
MHUKpocxeM onauHakoBa. Ha BeIxoje mmmynscHoro kimoda (NSI) mo mabopa HO mepa y mukpocxembl KP1008BX1 -
"nHuskuu" ypoBeHb, a y MukpocxemMbl KS58QS5A "svicokuii”. IT0 npuHIMNUATBHOE OTINYKE, TaK KaK "Hu3zkuii" ypoBeHb
ynepxxuBaB-lIK cxembl B 3aKpBITOM COCTOSHHM U OH HE MOJKET MCIOJIb30BAThCS /I KOMMYTAIMH Pa3srOBOPHOTO y3ia,
Kak B cxeme Ha puc. 1.15. Kak 310 oTnmume o0oiiTH mpH 3aMeHe MHKPOCXEM OnucaHo B pasjene 5.2. MMmynbcbl
Habopa Kak IepBasi, TaKk U BTOpas MUKpocxeMa (GopMHpyeT "Huskozo" ypoBHS, T. €. HU3KMH ypOBeHb Ha BbIXoze» NS
MHKpPOCXEMBI BO BpeMs Habopa HOMEpa pa3MbIKAaeT JIMHUIO, a "gvicokuul” — 3aMbikaeT. [Ipnuém aT0 XapakTepHO uist
6cex mukpocxeM OHH.

2.3. UC DHH K145UK8I1

NC K145UKSII sBnsiercst oguoit u3 nepsbix otedectBeHHbIX IC DHH co Bcrpoennsim O3V Ha 20 udp u B
HacTosiliee BpeMmsi B TenedoHax Ooiblle He ycraHaBiuBaercs. Ho B skcmiyaraumu Haxonstes emé mHoro TA, B
KOTOPBIX OHa HMCIOJIb3YETCsl B KaueCTBE HOMEpOHabuparelsi Kak camocTosiTensHo (B nmpocreiimmx TA ¢ OHH), Tak n
coBmectHo ¢ MIC K145UKI11II n K561PY2 (B TA, obecnieynBaromux XpaHeHHE HOMEPOB IOCTOSHHBIX aOOHEHTOB).
PaboTty aTux MukpocxeM Brl Moxxere paccmoTpers Ha npumMmepe cxeM testiedponoB VEF TA-12 u VEF TA-32 B
rinase 4.

IMoxonéska MC K145WKSII npuBenena Ha puc. 2.12,6, Ha3HauUE€HUE BHIBOJOB B Tabi. 2.3.

Ta6.1. 2.3. Ha3znauenue BbiBo1oB Mukpocxembl K145MKS8II.

BeiBox UC |O603HaUeHHE Haznauenue IIpumeuanue
1 U ITutanne U=6+12B
5 HY Bxon "Hauanbnas Jlornueckast "1" ycraHaBiIMBaeT B MCXOAHOE COCTOSIHUE BCE Y3JIbI
"
yCTaHOBKa ncC.

Bxog "Kuomnka "Ot06oii | JTJornyeckuii "0" BbI3BIBaeT MOsIBIECHHUE JOoTrHYecKoi "1" Ha BBIXO-
#" nax NSA u OK u mornueckoro "0" Ha Beixome MSI.

Ha Bpems Haxatus kHomku "OrOoi"  ycTaHaBimMBaeTcs
4 OK Brixon "Kirou or6ost" |morudeckast "1", 9TO MOKET OBITH MCIIOJIB30BAaHO I 00eCIIeYeHUs
HaNpsOKEHUS TUTaHus Tpy pazoMkHyToi ruHnn ATC.

Brixon "PasrosopHbiii Jlornueckuii "0" BBI3BIBACT MOJKIIIOYEHHE Pa3rOBOPHBIX NPHUOOPOB

5 NSA o TA mna npocnymmBanus curHanoB ATC, mormueckas "1" - oT-
KITIOYSHHE Pa3rOBOPHBIX IPHOOPOB BO BpeMsi HAOOpa HOMepa.

Burxox "TTyck Jlornueckast "1" mMpOU3BOIUT 3allyCK BHELIHErO I€HEparopa, eciu

6 | BHOIIHEO }r,eHe atopa" |CHOIB3YeTCS OTZAENBHBII TeHepaTop JUlsl CHHXPOHU3AIUK PabOThI

PatoP Ipc,

7 " Bxon "Knomka Jlorndeckuit "0" BBI3BIBAECT MOBTOPHBIM HA0Op paHee HAOPAHHOTO
noBropa *" HoMepa u3 O3V UC.
Bxon "ITyck -

] T FeHEpaTOpa HMITYITHCOB Jlormueckast "1" BBI3BIBACT BKIIIOYEHHE BHYTPEHHETO T'e€HEpaTropa

HMITYJIbCOB.
ot 3V" Y




BriBog UC

O0o3HaueHne

Ha3znauenue

IIpumeuanue

Bxox "O6mas Touka

9 RC
RC renepatopa.
10 R Boixon "Pesucrop R |BbIBOIBI i HOAKIIOUEHHS BPEMA3aJAIOIIUX DIEMEHTOB BHYT-
reHeparopa'. PEHHEro reHepaTopa UMIMYJbCOB.
11 C Brixonx "12,8 xI'm,
touka C reneparopa".
Jlornueckuit "0" 3ampemiaer paboTy IENUTENS YacTOTHl Ha O U
cuéTurKa KoJompeoOpa3oBarens. Takoil pexuM HEOoOXOAUM Ui
Bxon biiokuposka N
12 BK | dopcupoBaHHOl BBEIOOPKHM CONEPKUMOIO CIBUIOBBIX PErHCTPOB
KOJI0IIpeoOpa3oBaTes s
O3Y mnpu OJHOBPEMEHHOM MoOjJade  MOCIeA0BATEIbHOCTH
HUMITYJIbCOB
Bxoxa Ycranoska wim .
Jlorndeckas "1" ycranaBnmBaetr Habop Homepa dactotoi 10 I'm, a
13 10/20 vacToThl Habopa 10/20 .
" noruueckuit 0 - 20 I'u.
14 Beixon 7-i paspsn
P/128 JIEITUTETIS] 9aCTOTHI"
15 /64 Brixox "6-if paspsn IIpu pabote reneparopa ¢ yactoroit F Ha BeiBogax 14, 15 u 16 -
JIeSTUTENTS 4aCTOTH" BeIxox yacToThl F/128, F/64 u F/8 CooTBeTCTBEHHO.
Brixon "3-i pa3ps
16 F/8 AL -H paspin
JICITUTETIS] YaCTOTHI
17 EC Brixon braokupoBka Jlornueckuit  "0" curHanM3upyeT O JAMHAMHUYECKOM pPEXUME
cyuteBaHus 3Y" paboTHI
Jlornueckuit "0" 3anpemaer 3amuck nocrynaromeil B8 O3Y un-
Bxox biokupoBka . N
18 B3 samcn B O3Y" ¢opmarun. Takol pexxXuM HCIOJIB3yeTCsl IPH COBMECTHOM pabote
¢ IC K145UKIIII.
Brixox "VMITyTbCHBIH .
19 NSI Kmoq/‘:’[ Y Jlornueckwuii 0 BeI3bIBaeT pa3mbikanue TuHUN ATC, a morudeckast
Bxox CautsiBanue Jlorndeckas "1" BKITIO9aeT TUHAMUYECKUN PEXXUM PabOTHI CIIBUTO-
20 CY M
03y BBIX peructpoB B O3Y.
21 oV OO6mwmii
22 8 Brixon ' 3anucs 3Y "8"
26 4 Brixon "3anucek 3Y "4" [TIpn kaIoM HaXaTHW Ha [U(PPOBBIC KHOIKU IMOSBJSETCS ABOHY-
32 ) Boixon "3amuce 3Y "2" |HBIH KO HAXATOH KHOIKH B HMITy/IbCHOM BHJC.
36 1 Brixon "3anucs 3Y "1"
23 8 Bxox Kunonka "8"
24 0 Bxon "Knomnka "0"
26 4 Bxon "Knomnka "4"
27 6 Bxoxa "Knonka "8"
28 7 Bxon "Knomnka "7" .
BriBon noakitoueHUs IU(YPOBOI KHOTIKH.
29 2 Bxon "Knomnka "2"
30 9 Bxonx "Knomnka "9"
31 5 Bxon "Knomka "5"
33 1 Bxon "Knomka "1"
34 3 Bxon "Knomnka "3"
36 BT Bxon "brnoxuposka Jlornueckas "1" 3ampemaer paboTy UM@POBBIX  KHOIOK
KIIABHATVDHI" KIIABHATVDEIL.
37 1 Bxon "CuunrteiBanue
3y "1" ITpennasHadensl i coBMecTHOH paGotsl ¢ MC KI145UK11IT u
38 2 Bxon "CunTbIBaHNE K561PY2 Nudopmanus mocTymaeT B UMIYJIECHOM BHJIE Ha BXOJIBI
39 4 Bxon "CuutpiBanne CUHTHIBAHUA.
40 8 Bxon "CuuTbiBanne

2.4. UC OHH KP1008BXK2

HNC KP1008BX2 mnpennazHaueHa Juii HMCHONB30BaHUS B TA C paclIMpeHHBIMH (YHKIHMOHAIBHBIMU
Bo3moxkHocTsiMH. [{okonéska MC KP1008BXK2 mpusenena Ha puc. 2.12,a, Ha3HaYeHUE BBIBOJOB B Ta0u. 2.4. [Ipumep
nogkmouenuss UC KP1008BXK2 cosmectHO co cxemoi ynpaBneHus unaukamued KP1008BXK3 u Bremnum O3V
(KP537PY2A) npusenén Ha puc. 2.9.




Tab.. 2.4. Haznauenune BeiogoB MMIC KP1008BXK2.

BriBog UC |O6Go3nauenue Ha3znauenue

1 RC Bxox reneparopa.

2 B Beixon renepatopa. R = 270k.

3 C Brixon reneparopa. C =47 n®.
Beixon "3amepkka". CHoyXuT g YIpaBICHHS CXEMOH WHIWKAIMK. B HCXOTHOM

4 MK COCTOSTHUM "HU3KHI" ypoBeHb. BBIXO/ MEPEXOAUT B COCTOSHUE "BBICOKOTO" YpOBHS Ha
BpeMsl HaXKaTHs KHOIIKH, Ha0opa HOMepa, a TaKKe IMOoce BhIOOpa agpeca B PEKUME
3aIUCH WIN YTCHHS.
Bxox "Ot6oi". Ilpu momade "BBICOKOTO" YPOBHS 3aITyCKaeTCsl TAKTOBBIN TeHEpaTop Ha

5 HS 0.25 ¢ u cxema mepeBOAUTCS B HCXOMHOE cocTosHue. "Hu3kuit" ypoBeHb paspermiaet
paboTy MUKPOCXEMBI.

6 HSG Bxox "T'apantupoBanublii "oT60i1". Ilpn nomade "BBICOKOTO" ypOBHS MHHHMAaJbHOE
BpeMs 0160s1 o Bxoay HS cranoButcst paBabiM 0.8 c.

7 X2 BrIxonbl k1aBuaTypHble. B HCXOHOM COCTOSIHUM Ha BBIXOAAX "BbICOKUl" ypoBeHs. [Ipu

8 X1 HAOKAaTHM Ha JHO0YH0 KHONKY KIABHATYphl HA JTHX BBIXOJAX  IOSBIISIOTCS
MOCJICIOBATEILHOCTH ~ UMITYJBCOB CO CKBRXHOCTBIO 4, CHBHHYThIE 10 (ase

9 X0 OTHOCHTENBHO JIpyTa, Ipyra.

10 X4 Brixoapl kiaBuaTypHble. B HMCXOJHOM COCTOSIHUM Ha BBIXOAAaX "HU3KHHU" ypOBEHbD.
CayxaT JUis YCTaHOBKH PEKHUMOB, BBIOMpPAcMBIX 3aMBIKAHMEM J3THUX BBIBOJIOB Ha

11 X3 KJIABHATYPHBIE BXOBL.

12 Y7

13 Y5

14 Y6

15 Y4 Bxonp! knaBuatypHeie. Ha kimaBuaTypHbie BXOJBI IOCTYIAIOT UMITYJIBCHI ¢ BEIX00B XO,

16 Y3 XI u X2 B0 BpeMsI HaKaTHs KHOTIKK Habopa HoMepa TN TPOrpaMMHUPOBAaHUSL.

17 Y2

18 Y1

19 YO

20 NSA Brixon "PasroBopHbIi kimrod".

21 NSI Brexon "VMITyibCHBIN KITI0Y".

22 CH Bxox "Ilpocmotp 3V".

23 DO

26 Dl Bexoger mapopmarnmonnsie. Ha Beixogax DO, DI, D2 u D3 dopMupyercss 1BOMYHBINA

26 D2 Ko Uudpel Bo BpeMs e€ Habopa B nuaHU0 ATC.

27 D3

24 ov O6mui.

)3 DW Brixon I/IHqupMeluI/IOHHLII?I B 3Y.v B pexume 3amucu B 3V  dopmupyercs
IIOCJICTOBATENBLHBIN KOJ| 3aIIMChIBACMO U (PHI.

29 MOM Bxon - "Pexxum BHenHero 3V". Tlomadeii "BrICOKOTO" YPOBHS

30 CS3/A9

31 C82/AJIO Breixonsr anpecusie. B pexxume 1 K ocymectsistor BeiOop aapeca Bo BHemHeM 3Y. B

- pexxnme 2 K popMupyroT UMIynbChl BIOOpa siueek B 3Y.

33 C84/1

32 CSL Brixon aapecHslil. Ha BeIxonie popmupyrorcest UMIysibChl BEIOOpa siueek B 3Y.

34 A7

35 A6

36 A6

37 A4 .

38 a3 Brixonsr aapecusie. Ha Berxonax opMupyercst TBOMYHBIH Ko BeiOopa aapeca B 3VY.

39 A2

40 AO

41 Al

42 DR Bxox uadopmanmm u3 3Y. B pexxume cUUThIBaHHS Ha BXOJ MOCTYyMaeT WHGOpMAIUs B
I0CJIEZIOBATEIHHOM KOJI€ U3 BHEHTHero 3Y.

43 SR Brxon "Co6poc". Tlpu BeIOOpe anpeca B pesxxume padoTsl ¢ 3Y Ha BeIxone GopMupyercs
HMIYIbC cOpoca UINTETBFHOCTRIO 16 MC TS CXEMBI YIIPABICHUS HHINKAIINH.

44 EWR Brixox 3ammcw/urenue. ITociie BeIOOpa agpeca B pPeKMME 3alMCh/4TeHHE (OPMUPYETCS




"BBICOKUI" ypOBEHD.
45 WRM Bxon 3amucek/atenne. [logadeli "BBICOKOTO" YpOBHS MPOTPAMMHPYETCS PEXUM UTCHHUS
u3 3V, nogaueit "Husko20" - peKUM 3aIHCH.
Brixon currana HaxkaTHs KHONKH. Ha BpeMs HaxaTuss KHONKH KJIaBUATYPHI
46 TON N
(dopmupyercs curaan yactoroi 612 I'l M CKBaXXHOCTBIO 2.
Bxonx "llpepsiBanue". Ilpu momade "BBICOKOTO" YpOBHS 3alyCKaeTcsi Te€HepaTop BO
47 WI
Bpems 0.26 c.
48 U ITuranme. U = 2.6+6 B.
Taou1. 2.5. IIporpammupoBanye napameTpoB uMmmyiabcoB Hadbopa IC KP1008BXK2.
3ambIkaHue BHIBOOB Mexkay coboii|YacTora nadopa, I'n| UmnyabcHblil kKo3ddunuent| MexcepuiiHas may3a
HET 10 1,5 8T nabopa
10, 19 16 1,5 8T nabopa
10, 18 20 1,5 8T nabopa
10, 18, 19 600 1,5 8T nabopa
10, 17 10 1,6 8T nabopa
10, 16 10 1,0 8T nabopa
10, 16, 17 10 2,0 8T nabopa
10, 15 10 1,5 4T nabopa
10, 14 10 1,5 6T Habopa
10, 14, 15 10 1,5 10T nabopa

PaccmoTpum paboTy cxeMbl, MPUBEAEHHO Ha puc. 2.9.

Cxema ayiekTpoHHOTO HOMepoHabuparens ¢ momombio MC KP1008BJXK2 obecneunmBaer (opmupoBaHue
MMITYJIbCOB HabOpa HOMEpa U yIpaBJeHHe 3alIOMHHAIONIMM YCTPOHCTBOM.

Ha Beixome wummnynbcHoro ximtoua (NSI) (BeiBox 21) DDI1  dopmupyroTcs cepuM HMILYJIBCOB,
COOTBETCTBYIOIIME HAXKAaThIM IIM(PPOBBIM KHOIIKAM HOMEpOHaOHpaTes, a Ha BhIXoJe pasroBopHoro kiroda (NSA)
(Be1BOA 20) opMmupyercst "Huskuii” ypoBeHb Ha BpeMs CIICIOBAaHMS KKIOH CEpPHUM MMITYJIbCOB. YKa3aHHBIC CUTHAJIBI
obecrieynBarOT PabOTy dJIEKTPOHHBIX HMITYJBCHOIO M DPa3rOBOPHOTIO KIIIOYEH, B KauyecTBE KOTOPBIX MOIYT
rcnonb3oBarhes TokoBble Kimoun KP1014KT1A(B).

Tlpu yrmoskeHHOM Ha ammapar MHUKpOTeJIeOHHOM TPyOKe WM ke Tpu Haxartod kHomke # ("orOoi#") MC
DD1 3abnokupoBana noaadeid Ha Bxoa HS (BeiBom 5) HampspkeHus jormdeckoit "1". B 3TOM COCTOSSHUM CXEMBI
Habop HOMepa HeBO3MOXeH. [Ipu cHaTuu MukpoTeneoHHON TpyOkn Ha BEIXoAe NSI dopMHUpyeTcss UMITYIbC
3aasatis ATC mmrensHOCTBIO Okoio 250 mc. 3amomuHaromiee ycTpoicTBo, cocrosimee w3 MC KP537PY2A
eMkocTthio 4096 Out, ympasusercs MC DDI1 wm obecrieumBaeT 3amuch W XpaHeHwe uHGopMaruu o 40
JIBEHAIIaTHU3HAYHBIX HOMEpax, a Tak)Ke BhIIady CUTHaIOB Ha DD 1 B pexuMe uTeHnst HHPOPMAIIH.

IIpn naxatuum kHonku VA HC DDI1 ycranaBmuBaercs B pPEXHMM 3amucd M BbliOopa anpeca 3Y
BCJICICTBUE IIOJa4yu HamnpspkeHus Jjorumdeckoro "O" na Bxog WRM DDI1 (BeiBOm 45). Bribop anpeca
MIPOU3BOJUTCS MOCIIEIOBATCIIBHBIM HaXKaTHeM OJHOHN u3 KHOMOK A, B, C unu D u onHOM U3 u(pOBBIX KHOIOK,
B pe3yinbTare uero 3Y MepeBOAUTCS B PEXKUM 3alMCH Tojadei HampspbkeHus jgorudeckoit "1" ¢ Beixoma EWR
(BeiBO 44) DD1. Ha agpecHbpix Boixogax AO-+A10 mpu 3TOM ycTaHaBIWBaeTCs] KOMOWHAIS YPOBHEH CHUTHAJIOB,
COOTBETCTBYIOIIasi BeIOpaHHOU stuelike 3Y. [Ipu 3anmcu mHpopManny B BBIOpaHHYIO stueliky 3Y Ha Bbixoge DW
(Be1BOA 28) DD1 dopmMupyeTcs nocie1oBaTelIbHbIA KO/I HKAaTOH KHOTIKH.

TIpu "nuszkom” ypoBHe Ha Bxonme EX (BbiBox 7) DD4 npoucxonut oonynenrne O3V 1pu ero nepernosHeHu , Tpu
"gbicokom" ypoBHE OOHYJICHHS HE TIPOUCXOJTUT.

Pabota cxeMBI B pexxrMe HabOpa 3alporpaMMHPOBAHHOTO HOMeEpa MPOHMCXOAWT CIeAyromuM obpasom. Ipu
BBIOOpE azpeca B pekKUME UYTeHWsT WHGOpMAIMs, 3alcaHHas Mo 3ToMmy anpecy, ¢ Bbixoga DO (BeiBom 7) DD3
noctymaeT Ha BxoJ DR (BeiBox 42) DDI. Ilpu 3anucu B 3Y u nipu uyrteHnu uHpopmanmu u3 3Y Ha Beixomax DO
+D3 (BeiBO#BI 23, 25, 26, 27) DD1 mnosBistoTCcs CUTHANBI B NAapajUIeIbBHOM KOJi€, KOTOphIe mnoctynatoT Ha MC
ynpasienns wHaukanuein KP1008BXK3 wu wcnmonw3yercs Uit WHAWKAIWU Homepa Tenedona. B pexume
"IIpocmotp 3Y" na Bxoxy CH (BbiBox 22) DD1 npu HakaTHM KHOIIKH » NOJAETCS HANPSHKEHUE JIOTHYECKOTro
"O".

Cxema MHIMKAlMM C NPOrpaMMaropoM COOBITHI BKJIIOYAeT B Ce0sl MUKPOCXEMY YIPABJICHHMsI HWHJIMKalHei
DD4 u BocbMHpa3psAOHBII CEMHCETMEHTHBIM >KUAKOKpUcTanuueckuit unaukatop HGI1, ympaBaseMsiid
yeThIpéXxypoBHeBbIMU curHajgamu. IC DD4 paGoraer ot kBapreBoro rexeparopa BQ1 wacrtoroit 32768 I'm.
CymecTByeT ueTblpe OcHOBHBIX perkuma padorsl MC KP1008BXK3. Pexxum BbIOMpaeTcsi cXeMoil ynpaBiieHUsl IIpU
rojsiade Ha BXojabl MUKpocxeMbl KHS (BoiBog 22) m MO (BbIBOJ 23) JOrHYECKOTO YPOBHS B COOTBETCTBHM C TaOJI.
2.6.

Jlornueckmit yposenn "1" Ha Bxojme KHS cooTBETCTBYET yIIOKEHHOW Ha phlyar ammapara Teiae(OoHHOH

TpyOKe.
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Taour. 2.6. Pexxums! pabotst IC KP1008BXX3.

Jlornyeckuii ypoBeHb Peskint
KHS MO
1 0 Tekytee Bpems.
1 1 YcTraHOBKa HYT TEKYIIETO BPEMEHH YaCOB U MUHYT
0 1 Bpewms pasrosopa.
0 0 Howmep tenedona.

HC KP1008BX3 umeer mporpaMMHO - BPEMEHHOE YCTPOWCTBO, MO3BOJIAIOIIEE MporpamMmupoBats a0 40
coObITHII Ha pasHoe Bpems cyTok. C 3Toi menpro Ha Beixoge WI (BeiBox 10) B Hauane KakqoW TEKyIICH MUHYTHI
(hopMuUpyeTcss UMITYNBC JIUTEIBHOCTRI0 OKoio 500 mc. DToT mMmmynbe nogaércs Ha Bxon WI (BeiBox 47) DDI, B
pe3yibTaTe 4Yero MPOW3BOIHTCS OMIPOC BcCero conaepkumoro 3Y myTéM IOCIEHOBATEIFHOIO IPOCMOTpa BCEX
aJIpecoB.

Nudopmanms 53 3Y moctynaer Ha Bxod DR (BeiBog 42) DDI1, mpeobpasyercss U B MapauieIbHOM
4eThIpEXOUTHOM Koje mnocrymaer Ha Bxoasl DO+D3 (Bemoasr 15, 16, 17, 19) DD4. MC KP1008B3K3
OCYIIIECTBIISICT TIpeoOpa3oBaHue TOCTYNMUBIIEH HHGOpMaUMK W cpaBHeHHe e€ ¢ HWHOOpMamMed TeKyIero
BpeMeHn. Ilpm coBmameHnn wHOOpPMAIMK 3allPOTPAMMHPOBAHHOTO COOBITHS C TEKyIIMM BpeMEHeM Ha
naaukatope HG1 oroOpaxkatorcss B mepBoM paspsiae cumBoiibl coObrtuii "C" wim "H", B mociemyronmx
paspsizax - HOMep 3aIporpaMMHUPOBAHHOTO COOBITHSI WIIH ke HoMmep Ternedona. OxHoBpeMeHHO ¢ Bbixoza TON
(BeiBox 12) DD4 mosiBisieTcsi CUrHaJl 3BYKOBOM HacCTOTBI, NPEAYINPEXKIAIoNMii a0OHEHTa O HaCTyIUICHHUU
OJIHOTO W3 3allPOrpaMMHPOBAHHBIX COOBITHMH. OTOT CHIHaJl MOXKHO TII0/1aTh Ha Ib30KEKepaMHde-CKUi
npeoOpazoBaress Thna 3I1-3, 3I1-5 yepe3 MMITYJIbCHBIN yCHIIMTENb, B KaYECTBE KOTOPOI'O MOXKHO HCIIOJIB30BATh
nueeprop MC K561JIH2. BeixinoyeHne curaaiga Npou3BOAUTCS JIMOO BPYUYHYIO IPH Ha)KaTUM aOOHEHTOM KHOIIKH
DD ("Copoc'"), mbo aBromaTrdecku gepes 40 c.

Bxox MON (BeBoa 20) DD4 mpennasHadeH juisi BeIOopa pekuma padoTtbl MIC co CBETOMMOIHBIM
WHIPIKATOPOM HJTH C YKUIKOKPHCTATUTTIECKIM.

Beixon OF m Bxom E DD4 mpemHasHadeHBl JUIST HapalllUBaHUS Pa3psIHOCTH HHIUKATOpa IPH
noakmoueHun 18yx MC KP1008BXK3. ITpu 3T0M BBIBOA 9 COSAMHSETCSI C BRIBOJIOM 8.

Beixon P (BeiBox 11) DD4 npenna3HadeH is yIpaBJICHHUs] BHEIITHAM YCTPOHCTBOM.

2.5. XAPAKTEPUCTUKN MUKPOCXEM 3JIEKTPOHHOI'O HABOPA
HOMEPA

B Tabmuuax 2.7 u 2.8 npuBeneHbl OCHOBHBIE NapaMeTphl psiaa 3apyOeKHBIX M OTEYECTBEHHBIX MHUKPOCXEM
OHH, nanbornee gacto npumensieMsix B TA.
CokpalieHust IPUHATHIE B TAOIUIAX:

o  Uyk 34y - TpeAeabHOE HANpsHKEHHE BHYTPEHHEro 3amuTHoro crabunurtpona MC, ycTaHOBIEHHOIo Ha
BbIxoJie K (mpodepk o3Hav9aeT OTCyTCTBHE 3aAIINTHI).

e gy cr - TOK BHYTPEHHEr0 MCTOYHHMKA OMOpPHOTO HampspkeHus nuranus MC paBHoro 3 B. MakcumanbHBIH
TOK crabuiurpoHa - 7 +1 0 MA. Ilpm 5TOM TOKe HampspKeHHE Ha CTa0WIMTPOHE MOXKeET jocturars 5,5 B
(mpodvepk 03HAYAET OTCYTCTBHE BHYTPEHHETO CTAOMIUTPOHA).

®  Icrar - TOK, TOTPEOIAEMBI MUKPOCXEMOM B CTATHUECKOM PEKUME.

e Iy - TOK, HOTpebIIsieMblil MUKPOCXEMOH B JMHAMHYECKOM pexuMe (BO BpeMs Habopa HoMepa).

e  Hamnpskenue nuranus npaktudecku Bcex MIC OHH cocrasnser 2,5+5,5 B. Ilapamerpsl Icrar 1 Iyyn fansr ais
U = 3 B, HenarpyxeHHbIX Bbixogax MC u OTKIIOYeHHOM OOIIeM BBIBOJIE BHYTPEHHEI'O HCTOYHHMKA OTIOPHOTO
HaIpsHKEeHUs, €CJIM OH uMeeTcs. 3HakoM "*" moMedeHsl Te napaMeTpsl, KoTopsle fanbl st U = 5 B.

e O3V, 3HaKOB - KOJIMYECTBO 3HAKOB MOCJIEJHETO0 HAOPAHHOT'O HOMEPA, KOTOPOE MOXET OBITh COXpPaHEHO.

e Jlon. O3Y - mis MC, uMeromux AONOJHUTENbHYIO NMamsiTh. KoJn4ecTBO HOMEPOB, KOTOPOE MOXET OBITH
COXpPaHEHO ¥ BbI3BAHO IIOCPEACTBOM (YHKIMOHAJIBHBIX KIaBUII (NMPOYEPK O3HAYaeT OTCYTCTBHUE
JOTIONTHUTENbHOW mamsTH). KoimduecTBo 3HAKOB B HOMepe, Kak IPaBHJIO, HE COOTBETCTBYET KOJIMYECTBY
3HAKOB, 3alIOMHHAEMBIX B TocieqHeM HaOpanHoM Homepe. B GompmuacTBe MC DHH komwuecTBO 3HAKOB
HOMEpa B JOTMOJHUTEILHOM MaMsATH HE MpeBbIIaeT 16.

e Twum BeIXOJa - CXEMOTEXHUYECKOE pEIlleHre opraHu3anuu Bbixoga uMiyiscHoro (MK) u pasrosopaoro (PK)
KIIIOYEH.

e  OC - BBIXOJ C OTKPBITBIM CTOKOM (pHc. 2.1,a).

e JI - noruueckuii Berxon (puc. 2.1,B).

e JII - nornyeckuii Beixo PK, hopmupyromuii HM3kKi ypoBeHb Ha BeCh IepHo]| Habopa HoMepa (TIpuMep - pHUC.
2.21, UC KP1008BX10).

e JI2 - nornueckuii Beixox PK, dopmupyrommii HU3KMH ypoBeHb Ha Iepuo]| Habopa OJHOro 3HakKa (Ipumep -
puc. 2.20 UC KP1008BX12).

e JI3 - mormueckuit Beixoa PK, dhopmupyromuii BEICOKHI YpOBEHL Ha BeCh Mepwoj] Habopa Homepa (mpumep -
puc. 2.19 UC KP1008BX17).

e M/S - 3HaYeHHE MMITYJILCHOTO KOA(D(GHUIIMEHTa B 3aBUCUMOCTH OT JIOTHYECKOTO cocTostHus BXoma M/S ("O"
nmm "1").

e [PS - 3HaueHWe ITUTEITHHOCTH MEXKCEPUHHON May3sl B MC B 3aBHCHMOCTH OT JIOTHIECKOTO COCTOSIHHS BXOJa
IPS.



e DRS - 3HaueHune yactoThl Habopa B I'll B 3aBUCHMOCTH OT JIOTHYECKOTO COCTOSTHUS BXoqa DRS.

e MODE - pexum paboThl MUKpOcXeMbl "P"- uMmynbcHBIN, "T"- 9acTOTHBIN, B 3aBUCUMOCTH OT JIOTHYECKOTO
COCTOSIHUS Ha BXOJIE.

e benu B rpade "Boeixoanble mapameTpbl MK mpu JOrudeckoM COCTOSHHM BXOJOB" MPUBEIACHO OJHO 3HAYEHUE,
To B 3T0i MIC OTCYTCTBYET BXOJ YNpaBJICHHS JAHHBIM HapaMeTpOM M OH B MHUKPOCXEME JKECTKO OIpe/elieH
(mpodepk 03Ha4YaET OTCYTCTBUE AAHHOTO PEXKHUMA).

e Ha pwuc. 2.10:2.13 mnpuBeneHb IOKOJEBKH MHKPOCXEM Kak 3apyOeKHOTO, TaK W OTEUYECTBEHHOTO
MPOM3BOJICTBA.

e Ha puc. 2.18 npuBeneHsl cXeMbl MNOJKIIOUEHHS BpeMs3aJalolUX 3JeMeHToB reHepatopa MC OHH.
Kgapuesslit pezonatop Ha dacrory 3,579545 MI'n, KoTopblii ucnonb3yercs B OonbnHCTBe 3apyoexHbx NC
OHH, npumensieTcs B AeKoepax BETHBIX TelaeBu30poB cucteMbl NTSI, BcinencTBre uero moiay4mi O0bIIoe
pacnpocTpaHeHue U SBIISIETCS CaMbIM HEJIOPOT'MM M3 CTaHAAPTHBIX KBapIEBBIX PE30HATOPOB.

benmu B rpade "Boixomubsie mapamerpsl MK mpu TOTHYECKOM COCTOSTHUM BXOJIOB" MPHUBEICHO OJHO 3HAYCHHUE, TO B
stoif UC oTCyTCTBYeT BXOJA YHpAaBJICHHS DAHHBIM IMAapaMeTPOM M OH B MHKPOCXEME JKECTKO OmperelieH (IIpodepk
03Ha4YaeT OTCYTCTBHE JAHHOTO PEKIMA).

Ha puc. 2.10+2.13 npuBeeHbI OKOJIEBKH MUKPOCXEM KakK 3apy0esKHOTO, TaK M OT€YECTBEHHOT'O IIPON3BOJICTBA.

Ha puc. 2.18 npuBeneHsl cxeMbl TOIKIIOYCHHUS BpeMs3afaromux deMenToB reaepatopa UC DHH. Keapuessrit
pe3oHaTop Ha 9acToTy 3,579545 MI'11, KoTOpBIi UCTIONB3yeTcs: B OonbIMHCTBE 3apyoekHbix UC DHH, nmpumensieTcs B
JIEKoJIepax [BETHBIX TeleBH30poB cucteMbl NTSI, BciencTere 4ero moiaydms OONbIIOe pacIpOCTpaHEHHE U SIBISCTCS
CaMbIM HEJJOPOTHM U3 CTaHJAPTHBIX KBAPIEBBIX PE30HATOPOB.

Ha puc. 2.19+2.21 npuBeneHbl BpeMeHHBIE AWarpamMMbl BBIX0Z0B uMITysibcHOTO (NSI) m pasroBopHoro (NSA)
kirouerd MukpocxeM DHH. Paznuums BBIXOJHBIX CHTHAJIOB ONPEEISIIOTCS OTHIOJb HE CTPAaHOH - MPOU3BOJUTENIEM, a
npuHImnoM no crpoenust UC juist ee MCHonb30BaHUEM B TOW MIIM MHOW CXeMe.

Taou. 2.7. XapakTepuCTHKH MHKPOCXEM HOMepoHaOHpaTesneii .

T HOMep H0Mep puc. Koia-Bo UI/IK AT IBH CT- MA|ICTAT- MKA|II[HH. MKA
un NC

puc. [['enepatopa| BHIBOJIOB .B Ipu U =3B
CIC9102E 2.10,8 2.18,p 18 7.5 - 12 12
CIC9104E 2.10,e 2.18,p 16 7.5 - 12 12
CIC9146E 2.13,6 2.18,1 22 - - 0.2%* 600*
CIC9192BE 2.10,r 2.18,a 16 26 0.12 25 40
ET40982 2.10,3 | 2.18;3,u 16 22 0.8 40 110
ET40992 2.10,a 2.18,a 18 22 0.8 25 40
FT58C61 2.10,0 2.18,6 18 17 0.7 0.1 19
HD970040D 2.10,n| 2.183,u 16 22 0.8 35 100
HD970019-L 2.10,3 2.18.m 16 - - 45 550
HM9100A1 2.10, 2.18,a 18 25 0.6 15 35
HM9100B 2.10,ae 2.18,8 16 28 - 15 35
HM9102 2.11,0 2.18,x 18 - - 10 300
HM9110D 2.11,0 2.18.H 18 - - 15 350
HMO9112A 2.13,6 2.18,n 22 - - 0.2* 600*
HM9113A 2.13,6 2.18,n 22 - - 0.2* 600*
HM9121 2.13,a 2.18.H 28 - - 10 400
HM91650B 2.138 2.18.m 22 - - 0.4* 1200*
HM9187 2.10,3 2.18.m 16 - - 0.5 600
HT9102F 2.11e 2.18,n 18 - - 0.5 400
HT9115B 2.13,8| 2.18m 22 - - 0.4* 1200*
KS5804 2.10,3 2.18.a 16 22 0.8 20 100
KS5805A 2.10,0 2.18,a 18 30 0.5 20 35
KS5805B 2.10,6 2.18,a 18 30 - 0.5 20
KS58C05 2.10,a 2.18,a 18 3.6 0.7 0.5 20
KS58006 2.11,a 2.18,n 18 - - 10 100
KS5820 2.11,0 2.18.H 18 - - 0.5 200
KS58C20N 2.11,0 2.18.H 18 - - 0.5 200
KS58S1 2.10,a 2.18,6 18 17 0.7 0.1 20
KS5853 2.10.K 2.18,r 16 28 - 0.2 20
LC7350 2.11,6 2.18,n 18 - - 3 100
LR40981A 2.10,3 | 2.18;3,u 16 25 0.7 50 90
LR40992 2.11,0 2.18,a 18 30 0.5 20 35
LR40993 2.10,6 2.18,a 18 30 - 0.5 20
M2561AB 2.11,6 2.18,r 18 - - 3 105
MC145412P 2.11,3 2.18H 18 - - 5 120
MK50981 2.10,3) 2.183,m 16 22 0.7 30 100
MKS5092N 2.10,3 2.18.m 16 - - 45 550
MKS50992N 2.10,0 2.18,a 18 30 0.5 20 35




MK50993 2.10,6 2.18,a 18 30 - 0.5 20
MK5173AN 2.10,3| 2.183,m 18 22 0.8 40 100
S2560A 2.11,6 2.18,r 18 - - 0.3 300
825610 2.11,6 2.18,r 18 - - 0.3 300
S7210A 2.10,u 2.18.n 16 - - 3 80
STC52560C 2.11,6 2.18,r 18 - - 0.2 200
T40992 2.10,a 2.18,a 18 30 0.5 20 35
T40993 2.10,6 2.18,a 18 30 - 0.5 20
TC31006P 2.11,r 2.18,x 18 - - 170 170
TR50981AN 2.10,a| 2.183,u 16 22 0.8 40 110
UM91210C 2.11,a 2.18.1 18 - - 0.2 190
UM91260C 2.11,a 2.18,x 18 15 - 60 180
UMO9151 2.10,B 2.18,p 18 7.5 - 12 12
UM9151-3 2.10,e 2.18,p 16 7.0 - 12 12
UM91610A 2.11,a 2.18,B 18 - - 3 90
UM91611 2.11,0 2.18,r 18 - - 3 105
VT91611 2.11,6 2.18,r 18 - - 3 105
VT9145 2,13,6 2.18,71 .22 - - 0.2% 500%*
Wo145 2.13,6 2.18,71 22 - - 0.2% 600*
WE9102 2.10,8 2.18,p 18 7.5 - 12 12
WE9104 2.10,e 2]18,p 16 7.5 - 12 12
WE9110 2.11,6 2.18,r 18 - - 3 95
WE9192B 2.10,r 2.18,a 16 25 0.12 25 40
K145MKSII 2.12,6 4.2 40 - - 150* 300*
KP1002XJ12 2.12,x 2.18,c 16 - - 0.5 10
KP1008BX1 20Lx | 2.18T1y 22 - - 3 50
KP1008BXX2 2.12.8 2.18,x 48 - - 25 60
KP1008BXS5 2,113 2.18,e 22 - - 2 15
KP1008BXX6 2.11ln 2.18,0 22 - - 30 100
KP1008BX7 2.11,3 2.18,e 22 - - 2 15
KP1008BX10 2.10,a 2.18,6 18 17 0.7 0.1 20
KP1008BX11 2.10,a 2.18,a 18 30 0.5 20 35
KC1008BX12 2.12,r 2.18,1n 18 - - 60 175
KP1008BX14 2.10,r 2.18,a 16 25 0.12 25 40
KP1008BX15 2.12,e 2.18,a 16 25 0.12 25 40
KP1008BX16 2.11,a 2.18,1 18 - - 10 100
KP1008BX17 2.10,e 2.18,p 16 7.5 - 12 12
KP1064BXX5 2.113 2.18,e 22 - - 2 15
KP1064BX7 2.113 2.18,e 22 - - 2 15
KP1083BX3 2120 2.18,1y 20 - - 3 50
KP1089BX1 2.12,B 2.18,e 24 - - 2 20
KP1089BX2 2.12,B 2.18,e 24 - - 2 20
KP1091BX1 2.11,a 2.18,x 18 15 - 60 180
Tao6.1. 2.8. XapakTepuCTHKH MUKPOCXEM HOMEpOHaOupaTesei .
Tun Broixoanbie napamerpsl UK UC npu Jiormyeckom
TunlC 0O3Y 3na- Jon. O3Y YO COCTOSIHMM BXO/J0B
KOB HOMEPOB M/S IPS DRS MODE
MK | PK| 0 1 0 1 0 | 1 [o0o]1
CIC9102E 22 - OC | JI3 1.5 2.0 800 400 10 P
CIC9104E 22 - oC | JI3 1.6 2.0 800 10 P
CIC9145E 31 14 J | JI2 2.0 1.5 800 10 T | P
CIC9192BE 17 - oC | OC .5 800 10 P
ET40982 17 - OoC | OC| 2.0 1.5 820 10 P
ET40992 17 - OoC |OC| 1.5 2.0 800 10 20 P
FT58C51 32 - OoC |OC| 15 2.0 800 10 20 P
HD970040D 17 - OoC | OC| 2.0 1.5 820 10 P
HD970019-L 22 - JI JI - - - T
HMO9100A1 17 - OoC |OC| 15 2.0 800 10 | 20 P
HM9100B 17 - OoC |OC| 15 2.0 800 10 P
HM9102 22 - OoC |OC| 15 2.0 800 10 T | P
HM9110D 22 10 OoC |OC| 1.8 2.0 800 10 T | P
HMOI112A 31 13 J | JI2 2.0 1.5 800 10 T | P
HMOI113A 31 13 J | J12 2.0 1.5 800 10 T | P




HM9121 22 20 T [m]| 15 ] 20 800 10

HM91650B 32 14 J |[ocC 1.5 800 10

HM9187 22 - N - - - T
HT9102F 22 - o | 1.5 800 10

HT9115B 32 14 J | oc 1.5 800 10

KS5804 17 - oc|oc| 20 [ L5 820 10 P
KS5805A 17 - ocloc]| 15 | 20 800 10 | 20 P
KS5805B 17 - ocloc]| 15 | 20 800 10 | 20 P
KS58C05 17 - oc|oc| 1.5 | 20 800 10 [ 20 P
KS58006 32 - oc|oc| 1.5 | 20 800 10

KS58C20N 22 - oc|oc| 1.5 | 20 830 10

KS5851 32 - oc|oc| 1.5 | 20 800 10 | 20 P
KS5853 17 - oc|oc| 1.5 | 20 800 10 P
LC7350 22 10 oc|oc| 2.0 1.5 800 | 400 10 | 20 P
LR40981A 17 - ocloc| 20 [ L5 820 10 P
LR40992 17 - ocloc| 15 | 20 800 10 | 20 P
LR40993 17 - ocloc]| 1.5 | 20 800 10 [ 20 P
M2561AB 22 - J [ | 20 ] 15 800 | 400 | 10 | 20 P
MC145412P 22 - I |2 1.5 800 10 |
MK50981 17 - ocloc| 20 [ 15 820 10 P
MK5092N 22 - N - - - T
MK50992N 17 - ocloc]| 15 | 20 800 10 [ 20 P
MK50993 17 - ocloc]| 15 | 20 800 10 [ 20 P
MK5173AN 17 - ocloc| 20 | 15 820 10 P
S2560A 22 - J [ | 20 | 15 800 400 | 10 [ 20 P
$25610 22 10 J [ | 20 | 15 800 400 | 10 [ 20 P
S7210A 22 10 ocloc| 20 | 15 800 10 [ 20 P
STC52560C 22 10 T | m| 20 | 15 800 10 [ 20 P
T40992 17 - ocloc| 1.6 | 20 800 10 [ 20 P
T40993 17 - ocloc| 1.5 [ 20 800 10 [ 20 P
TC31006P 20 - J [ | 20 [ 16 600 10 [ 20 P
TR60581AN 17 - ocloc| 20 | 15 820 10 P
UM91210C 22 - ocloc| 1.5 [ 20 790 10

UM91260C 22 - ocloc| 1.5 [ 20 790 10

UM9161 22 - oC | m3| 1.5 [ 20 | 740 560 10 P
UM9151-3 22 - oC | m3| 1.5 [ 20 | 740 560 10 P
UM91610A 24 10 J [ | 20 | 15 800 10 [ 20 P
UM91611 22 10 T [ m| 20 | 16 800 10 [ 20 P
VT91611 22 10 T | m| 20 | 15 800 10 [ 20 P
VT9145 31 14 T | m| 20 | 15 800 10

W9145 31 14 T | m| 20 | 15 800 10

WE9102 22 - oC | m3| 1.5 [ 20 | 740 560 10 P
WE9104 22 - oC | m3| 1.6 [ 20 | 740 560 10 P
WE9110 22 10 T [ m| 20 | 15 800 10 [ 20 P
WE9192B 17 - oC | oC 1.6 800 10 P
KP1002XJ12 31 - o | 1.5 800 10 P
KP1008BXK1 22 - T [ 1] 15 ] 20 800 700 10 P
KP1008BX5 22 10 J [ m ] 15 | 1.6 [ 700 800 | 10 | 20 P
KP1008BK6 22 - T [m| 20 [ 1A 800 10 |
KP1008BXK7 22 - J [ m | 15 | 1.6 [ 700 [ 800 [ 10 [ 20 P
KP1008BXKI10| 32 - ocloc| 1.5 [ 20 800 10 [ 20 P
KP1008BX11 17 - ocloc| 1.5 [ 20 800 10 [ 20 P
KC1008BXI12| 22 - T | m| 20 | 15 800 | 400 | 10 | 20 P
KP1008BXK14 17 - oC | oC 1.5 800 10 P
KP1008BX15 17 - oC | oC 1.5 800 10 [ 20 P
KP1008BXK16| 32 - ocloc| 15 | 20 800 10 |
KP1008BXK17| 22 - oC | m3| 1.5 [ 20 | 740 560 10 P
KP1064BXK5 22 10 J [ m ] 15 | 1.6 [ 700 800 | 10 | 20 P
KP1064BXK7 22 10 J [ m ] 15 | 1.6 [ 700 800 | 10 | 20 P
KP1083BX3 22 - T [ 1] 15 ] 20 800 700 10 P
KP1089BXK1 22 10 J [ m ] 15 | 1.6 [ 700 800 | 10 | 20 P
KP1089BK2 22 - J [ 1] 15 | 1.6 [ 700 800 10 P




2.6. HABHAYEHME BbIBO4OB MUKPOCXEM HOMEPOHABUPATEJIEN

C - BbIBOA noakmouenusa RC - nenu reneparopa;

DRSA - JIOTIOJHUTENbHBII BX0/ IPOrpPaMMHUPOBAHUS YaCTOTHI Habopa;
DRS - BXOJ] IPOrPaMMHPOBaHUS YacTOTH HAOOPa;

110 - BBIXOJ MEXIH(POBOH May3sl;

IPS - BXOJ] IPOTrPaMMHPOBAHUS JUTUTEILHOCTH MEXLH(PPOBOH 1ay3bl;
HF - Bxon ympasienus pexxumom "HANDSFREE",;

HFN - BBIXOA yrpasneHus pexxnmoMm "HANDSFREE";

HS - BX0x "0TO0H" (PEIYaKHBIH MEPEKITI0YATEIND);

KS - BBIXOJ "KJIIOY ITOIITNATKHA";

MO - BBIXOJ WHAWKAIMH cTiocoba Habopa;

MODE - BX0j BeIOOpa crrocoba Habopa (umimrynscHbBM win DTMP);
M/S - BXOJ| IPOrPaMMHPOBAHUS UMITYJIbCHOTO KO3 duIimenTa;
MUTE - MacKUpOBaHHE MHUKPO(OHa;

NSA - BBIXOJ Pa3rOBOPHOIO KIIIOYa,

NSA1l - BBIXOJ] pa3roBOPHOro Kitoua 1;

NSA2 - BBIXOJ] pa3rOBOPHOrO Kioua 2;

NSI - BBIXOJ UMILYJIbCHOT'O KJIIOUa;

0SC1 - BBIBOJI NOJKIIIOYEHHS KBapLIEBOI'O PE30HATOpPA T'€HEPATOPa;
0SC2 - BBIBOJI NOJKIIIOYEHHS KBapLIEBOI'O PE30HATOpA T'€HEPATOpa;
ov - o0mwuii BEIBOJ (KOPITYC);

OVvS - 0Omuii BEIBOJ HCTOYHHUKA OTIOPHOTO HATIPSKEHIS,

R - BeBoA [logxmouenus RC - nenw rereparopa;

Rl - BBIBOA nogkimoueHns RC - menw rereparopa;

R2 - BbIBOA noakmouenusa RC - nenu reneparopa;

RC - BbIBOA noakmouenusa RC - nenu reneparopa;

ST - BXOJ peXHMa yIpaBIeHUS MaMAThIO;

STL - BBIXOJ] MHJMKALMK PEXNMa YIPABJICHUS NaMSIThIO;

TEST - BXOJl TECTUPOBAHHUA: MUKPOCXEMBI;

TON - BBIXOJ 3BYKOBOT'O MOATBEPKACHUS HAXATUS KJIABUIIIY;
TONE - BBIXOJ JBYXTOHAJIBHOTO MHOTOYacToTHOTO curHana (DTMP);
U - HaNpsDKEHUE ITUTaHUSA,

Ul - HaNpsDKEHUE ITUTaHUS,

U2 - Hanpspkenne [Turanms O3Y;

X0+ X4 - KOOPAWHATHI KJIIaBHATyPHBIX BXOJIOB;

YO Y7 - KOOPAVHATHI KJIaBUATyPHBIX BXOJIOB.

WC HT9102F npu "svicoxom” v "nusxom” mormdeckom ypoBHe Ha Bxoae MODE (BeiBox 14),
HaXOJUTCSI COOTBETCTBEHHO B MMITYJIbcHOM (10 I'1) mimm 9acTOTHOM pexuMe Habopa Homepa. Eciu ke 3ToT
BXO/J] HAXOJUTCS B HEMOJKIIFOYEHHOM COCTOSIHUM, TO HAa0Op HOMepa OCYIIECTBISIETCS] B UMIYJIbCHOM PEKMME C YacTOTOU
20 T'n.

Muxkpocxembr TC31006P 1 MV4320 uMeOT IONOJIHMTENBHBIM BXO0J BBIOOpa 4YacTOTHl Habopa -
DRSA. 3nauenue yactoTsl Habopa B Tadn. 2.8 npuseaeHo npu "nHuzkom” ypoBHe Ha Bxoae DRSA. Eciu Ha
9TOT BXOJI NOAATh "bicokuil” ypoBeHb, TO yacToTa Ha Beixoje NSI yBenuuurcs B 16 pas.

Bxon TEST B MC OHH wucnons3yercs B Ipoliecce MPOU3BOACTBA MHUKpocxeMbsl Jljia mepeBoja B
pexum TectupoBanus. [Ipm moxximrodennn B TA Ha Bxox TEST HeobxompmMo momats “sbicokuti” ypOBEHb WA
OCTaBUTBH €T0 HeTIOIKITFOYCHHBIM.

Ha Beixome TONE mnpucyrcrByeTr nByxdacToTHBIH Koy (DTMF) mpu HakaTod KHONKE Ha
HabopHOM moJie. Mckmouenue npezacrasiseT Toinbko MC KP1008BXX6
KOTOpO# (pUKCHUpPOBaHA JUIUTEILHOCTh JBYX4acTOTHOW MOChIIKK (50 Mc). MC momkHa MpU 3TOM HaXOJUTHCS PEXMME
4acTOTHOTO Habopa HoMepa ("'svicokuit” ypoenb Ha BXogae MODE).

Beixoq MUTE npennasnauen aist 0JI0KHpOBaHUsI MUKpO(]OHa B pe)XKMME 4acTOTHOTrO Habopa HoMepa. Ha atom
BBIBOJIE TIOSIBJISIETCS] BBICOKHI YpOBEHB IIPU Ha)KaTol KHOINKe Habopa Homepa. B mukpocxemax HM91650D, HT9115B
n HT9102F Beixon MUTE otcyrcTByeT M B pekuMe Habopa HOMEpa YacTOTHBIM KOJOM IPU HAKATHU KHOINKM Ha
HaOOpHOM ToJIe Ha BhIxoje NSA nosBisiercs: "Huskuil” ypOBEHb.

B ucxonnom cocrosinuu Bxoasl HF u ST ne nonkmouenst. Ha Beixogax HFN u STL - "nuskuii” ypoBeHb.

Bxonx HP (HANDS FREE) npemnasznauen mis nepeBoga MC B pexuMm ympaBieHHS "'TPOMKOW CBS3BIO" TyTeM
KpaTKOBPEMEHHOM MoJIauu Ha 3TOT BXoX "gbicokoeo” yposHs. IIpu aTom Ha Beixoge HFN ycranaBnuBaetcs "gvicoxuti”
YpOBEHb, KOTOPBIN MEPEBOIUT cXeMy TenedoHa B pexkuM "Tpomkoii cBs3u'. [Ipuaém nepeBectn IC B pexum "TpoMKoi
CBs3U" MOXHO HE3aBHCHMO OT TOTO, KakoW ypoBeHb Ha Bxojae HS. B 3ToM pexkumMe MOXHO OCYIIECTBISATH Habop
HOMepa Tipu JroboMm ypoBHe Ha Bxone HS. Ilpu moBTopHoit momade Ha BXon HF "swicoxoco” ypoBHs (Wimm ypoBHS,
MIPOTHUBOTIONOXKHOTO TOMY, KOTOPBIM TpucyTcTBOBaN Ha BXoae HS) na Beixoge HFN BoccranaBmmBaercss "musxuii”
YPOBEHB.

Bxon ST npennasnaden amst nepesosa MC B pexuM ynpaBlaeHUs MaMATbIO IyTEM KPaTKOBPEMEHHOMU Mojadu
Ha 3TOT BXoA "Huskozo" ypoBHs. IIpu 3ToM Ha Beixoae STL ycranaBnuBaercs "gvicoxuti” ypoBeHb. B aToM pexume npu
Ha)KaTUM KHOIIOK KJIaBUAaTyphl HAOOpa HOMepa He MPOUCXOINT, HO HaOpaHHBII HOMep 3aHOocuTCs B O3Y MUKPOCXEMBI.
IIpu noBTopHO# mogaue Ha Bxox ST "Huskoro" ypoBHs (wnu "gvicokoco” ypoBHsa Ha Bxoa HS) na Beixome STL
BOCCTaHaBIUBAeTCs "Huskuu” ypOBEHb U pa3pelnaeTcs Habop HoMepa.



2.7. HA3HAYEHUWE  KHOIIOK  KIIABUATYPblI B TA C
HAOlNOJIHUTEJIbHbIMUA ®YHKLINOHAJIbHbIMU BO3MO>XHOCTSIMU

Ha puc. 2.14+2.17 npuBenaeHsl cxembl nopxatodeHus kiaasuatypsl B MC OHH ¢ pomonHutensHbIMU
(hyHKIMOHAIBHBIMU BO3MOXHOCTSIMH. PaccMOTpHM Ha3HaueHHE OMOTHUTENbHBIX KHOTIOK.

A, B, C u D - KHOIIKHM 3aKa3a JOMOJHHUTENbHBIX yeryr Ha DATC B 4acTOTHOM pexxume Habopa Homepa.

Ml, M2, M3 u M4 - KHOIIKM NpPSIMOrO JOCTyNa K JONOJHUTEIbHOW namsatH. OOBIYHO Ha TenedoHax HX
o6o3navarot kak IBE, POLICE, DOCTOR u SAVE.

FLASH - xHOIIKa HOpMHPOBaHHOTO 00pbIBa JIMHUM. [Ipy HaskaTuK Ha 9Ty KHONKY Ha Beixozae NSI nosBnsercs
HU3KHUH ypoBeHb Ha BpeMs: 600 mMc. PakTnuecku 3To KHOIIKA "0TO0MH" .

PAUSE - ecim oJra KHONKAa Haxara focie 000 1M(ppoBOi KHONKH, TO 1o 00paboTke HudpBHI,
COOTBETCTBYIOIIEH 3TOH KHOIIKE, MeXCepritHas may3a OyeT yBeaudeHa Ha 3 c.

REDIAL - kHOIIKa MOBTOpa MOCJIETHETO HaOpaHHOTO HOMepa. E€ Hy)XHO Ha)XMMaTh TOCIE CHITHS PeXHMa
"oT60#". Eciu oHa Ha)kaTa BO BpeMs Habopa HoMepa Imociie 000k mudpoBoi KHOMKH, TO OyAeT BBITIOJHEHA (BYHKIIHS
kaonkn PAUSE.

STORE - kHOIIKa 3an1cyl HOMEPA B JONOJHUTEIbHYIO IAMSATh.

AUTO - xHOIKa BbI30Ba HOMEpPA M3 JONOJHHUTENbHOM mnamsatu. Ha HekoTopeix TA 3Ta KHOIKAa HMeEET
o6o3nauenne RECALL.

P/T - xHomka mnepexiouyeHus B pexxum yactotHoro (TONE) naGopa nomepa. Jlinst BO3Bpata B peXuMm
umnyibcHoro (PULSE) nabopa HoMepa He00X0JMMO Ha)KaTh peIYaXHBIN nepekitodyarens win kHonky FLASHE.

2.8. [TOPSI4OK NMPOIrPAMMMPOBAHMS NC 3HH C [JOMNMOJIHUTEJIbHOU
NMAMATBHO HA 10 HOMEPOB

OT60ii - (*) u (#) oTHOBpPEMEHHO.
MosTop - (#), (#).
Crupanue HoMepa u3 ssueiiku mamsatu - N (N=0...9) - (*), (#), (*), (N).
3anuch HOMepa B IAMSATh.
1) Cuats TpyOKy.
2) Haxars kHOTIKY (*).
3) Habpars HOMep TenedoHa (Hanpumep, 495-27-74).
4) Haxarp kHOTKY (*).
5) Haxate mudpy Ha kraBuarype (0...9).
Bb10op HOMepa U3 namMsATH.
1) Cuats TpyOKy.
2) Haxatb kHOIKY (#).
3) Haxatp nudpy Ha KnaBuaType, Mo KOTopoi xpanurcsi Homep B O3VY.

2.9. [TOPSI4OK NMPOIrPAMMMPOBAHMS NC 3HH C [JOMNMOJIHUTEJIbHOU
NMAMATBRO BOJIEE 10 HOMEPOB

3anuch HOMepa B IAMATh.

1) Cuats TpyOKy.

2) Haxarp kHonky STORE.

3) Habpars HOMep TenedoHa (Hanpumep, 495-27-74).

4) Haxarp kHonky STORE.

5) Haxare uudpy na xiauarype (0...9) uwnm ogny u3 pononsurenshbix kHonok (FIRE, POLICE, DOCTOR, unun SAVE),

IpeAHA3HAYCHHBIX U1 XpaHeHUus HoMepoB B O3Y.

Bb16op HoMepa u3 namsaTu (BapuaHr 1).

1) Cuats TpyOKy.

2) HaxaTb oHY U3 IOOIHUTENBHBIX KHOMOK, O/ KOTOPOit XpaHutcs Homep B O3V.
Bb160op HOMepa U3 naMATH (BAPUAHT 2).

1) Cuats TpyOKy.

2) Haxars xknonky AUTO (RECALL).

3) Haxars undpy Ha knasuatype (0...9).

2.10. TOPSOOK PABOTbl C T[AMATbO OTEYECTBEHHOW WC
KP1008BX5

#) oTb0it

*), (* MOBTOP TOCJEIHETO HAOpaHHOTO HOMEpa

(). (#), #), (N)," 3anomuHaemsb1ii Homep", (#), (#) [3aHecenue mepBoro HOMepa B suekiky nmamsatu N (N=0...9)
), (#), #), (N), (#), 3anomuHaembIii HOMep", (#), (#)|3aHecenne BTOpOro HOMepa B YEHKy mamsatu N

). #), #), (), #), (N) MOJTHAST OYUCTKA STYSHKH mamMsITH N

*), (N) Ha0Op MepBOTO HOMEpa U3 SYCHKH mamsaTH N

*), (#), (N) HabOp BTOPOTO HOMEPA U3 STUSHKU maMsTi N
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Puc. 2.19. Bpemennsie quarpaMmbl BIxog0B uMiyiabcHoro (N81) u pasroBopuoro (NSA) xmoueit UIC OHH.
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Puc. 2.20. Bpemennsie fuarpaMMbl BEIXOJ0B UMITyIbCcHOU, (N81) u pasroBopHoit, (NBA) xmroueit IC OHH.
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Puc. 2.21. BpemeHnsle JuarpaMmsl BeIxogoB uMmyiascHoro (NSI) u pasroBopHoro (NSA) xrroueit IC OHH.



3. PASHOBNOAHOCTU N OCOBEHHOCTU CXEM Y3J10B TA

PaccmotpuM paboty oTensHbIX y3710B TA, NX CXeMHOE OCTPOSHHE, PA3HOBUIAHOCTH U OCOOCHHOCTH PabOTEHI.

3.1. BbI3bIBHOE YCTPOUCTBO (BY)

Cxema BY, npumMeHseMas B OOJIBIITMHCTBE HEAOPOTHUX MMITOPTHRIX TA, mpuBeny Ha puc. 3.1. Beikirodarensb
SAl npeanasHaueH g OTKIoYeHHs 3BOHKA. Konnpencatop Cl siBisieTcs paslienUTENbHBIM JIsi MOCTOSIHHOTO TOKa
nuHud. Ero compoTuBieHne nepeMeHHOMY CUTHATY HHIYKTOPHOTO BbI30Ba cocTaBisieT 12 kOM.

Cxema mpercrasiser co00d MynbTHBHOPAaTOp, KOTOpBIH paboraer Ha o

94acTOTe PE30HAHCA MbE303IEKTPUUECKOT0 n3Iyyares nopsaaka 3,5 xl'o. Atc T
[Ibe303mexTprdecKuil U3IydyaTenb MPeACTaBIsLeT cOO0H MEeTalIuYeCKyIo SA1
wiactuHy "B", Ha KOTOpO# pa3MelleH KPUCTAILUI UCKYCCTBEHHOT'O NbE303IEKTPUKA Puc. 3.1. Cxema
(1ByoKHCh KpeMHHMs). BHelHsas NOBEpXHOCTh KpHCTajula METaJUIM3MpOBaHa npocreiiiero i
JIByMsSI KOHTAaKTHBIMH TiockocTssMd "R" m "G" . Ecnu npuitoXkuTh HanmpsoKeHUE BY. *2508

MEXTy TUTACTUHOMW - B 1 ofHOM M3 Tumockoctelt Metammu3anuu - "R", To kpuctamr
Oyner nepopMHUpOBaTHCA H, TEM CaMbIM, CO3/1aBaTh 3BYKOBBIC KOJICOAHHMS.
Yupyrue konebaHUS KpHUCTalla B CBOIO OYepelb TeHEPHPYIOT HAIpsDHKCHHE Ha
rpaHsx KpucTaia (Ha IJIOCKOCTH MeTajut3anuu - "0"). B

BY paboraet cienyromum o6pazom. -

HanpshxeHne MoioKUTEIBHOTO MOJYNEPHO/ia BEI3BIBHOTO CUTHAIA Yepe3
konneHcarop Cl u pesucrop R, sBusromuiics KONIEKTOPHOM Harpyskoi
tpansucropa VT1, npuknaasiBaercs k oOknaakam B" - "R" nee3oanexTpuka,
9TO MPHUBOAMT K JedOpMaldd TOCICIHET0 W W3JIYyYCHHIO 3BYKOBOTO CHUTHANIA, YCHJIMBAEMOIO METALTHYCCKON
MeMOpaHo# (00kmaaKkoif) - "B".

JedbopmManus mbe302JIeKTPUKa, BEI3BAHHAS MPHIOKEHHBIM K oOkmaakam "B" - "R" HanpspkeHHEM, BBI3BIBACT
MOSIBJICHHWE HAIPSDKEHUS TOJIOKUTENBHON TMOJAPHOCTH Mexay oOkmaakamu "B" - "G". Uepe3 pesuctop R3,
OTpaHUYMBAIONIUN TOK 0a3bl, 3TO HANpPsDKEHHE TPUKIAABIBACTCS K dMUTTepHOMY mepexony VT1 um OTKphIBaeT ero.
OTKpPBITHIM TpaH3UCTOp HIyHTHpYyeT oOkmamkd "B" - "R", 94To MpUBOAWUT K YMEHBIIEHUIO MPHIOKEHHOTO K HHUM
HaNpsDKEHUS 1, KaK CIEeICTBHE, 00paTHOH qeopManni Mbe303JIeKTPHUKA.

OO6patHass nedopManuil MbE303JICKTPUKA BBI3BIBACT MOSBICHUC HANPSDKCHHUS OTPUIATEIBHOW MOJIIPHOCTH
Mexay ookiankamu "B" - "G", koTopoe uepe3 pesucrop R3 mpukiagpiBaeTcs K nepexoy IMUTTEp - 6aza TpaH3HUCTOpa
VTI u 3anupaer ero.

3aKpHITHIA TPAH3UCTOP 00JaTaeT OOJBIIUM CONPOTUBICHUEM, BCICICTBHE YETO MPAKTUIECCKU BCE HANIPSKCHUE
BBI3BIBHOTO CHTHAlla BHOBb MpHKIaAbiBaeTcs K oOkmamkam "B" - "R" mbe303J€KTpHKa U BHOBb BBI3BIBACT €r0
nedopManunio, IOSBICHHE IOJOXKHUTEIBHOTO HANPSDKEHUS, OTKPBIBAHWE TPAH3MCTOpA, T.€. IMPOIECC MOBTOPSETCA.
TakuM o00pa3oM, Ha MPOTDHKEHUH TIOJOXHUTEIBLHOr0 Todynepuoaa BeI3bIBHOTO curHama ATC wgactoroir 25 T'm,
BO3HMKAIOT aBTOKOJEOAaHWS C PE30HAHCHOW 4YacTOTOM WhE30dJIEKTPUKA paBHOW mpubausutenbHo 3.5 kIl
OTpunaTenbHBINA TOTYIIEPHO/ BEI3BIBHOTO CHTHAJIA 3aAPAET TPAH3UCTOP M aBTOKOIECOAHHUS PEKPAIIatoTCs.

Pesuctop R2 ycranaBnmBaeT HadabHOE cMeleHre Ha 6a3e Tpan3uctopa VT1.

CnengyeT OTMETUTh, YTO HOMHHaNbl KoHJeHcatopa Cl u comporuBienuid R1+R3 moryr ornmnuaTthes oT
MIPUBEACHHBIX HA CXEMe, TaK KaK B OTIPEIeICHHBIX Ipeeax He OKa3hIBAIOT CYIIECTBEHHOTO BIMSHUS Ha ee paboTy.

IIpu 3amene Tpanszucrtopa VT1 Ha TpaH3UCTOP CTPYKTYPHI p-h-p cxeMa OyaeT paboTaTh aHAJOTHYHO, C TEM
JIMIIH OTJIMYMEM, YTO aBTOKOJIcOaHMs OyyT BO3HUKATH BO BPEMsl OTPHUIIATEIHLHOTO IOJIYIIEPHUO/Ia BBI3EIBHOIO CHT'HAJIA.

Ecmu Ha BXOJE BBI3BIBHOTO YCTPOWCTBA YCTAHOBUTH IHUOJHBIA MOCT e

VD1+VD4 (puc. 3.2), To reHepatop OyneT paboTaTh IpH 06EHX MOTYNEPHOIAX T ATC
BBI3BIBHOTO CHUTHAJIA, YTO TIPUBEACT K VYBEIUYCHHIO TPOMKOCTH 3BYYaHHUS. sA1 Puc. 3.2.

. JHopaboranHa
Crabmmmtpon VD5 ¢ HampspkeHreM cTtabwim3anuu nopsaka 36+47 B ycrpanser 4 cxema BY
MOJ3BOHKY MbE303JIEKTPUYCCKOTO HM3Iy4aTeNis Mpu Habope HoMepa, T.K. JUIs -
BEJIMYUHBI HAMPSDKEHUSI KOMMYTAIMK JIHHUM OH TPEJCTABISACT 3HAYUTEIHLHOE 2608
COIPOTHBIICHHE, B TO BPEMs Kak JUIs BHI3BIBHOTO CHTHAJa OH MPEISATCTBUS MPaK- R

10k VD1V

THYECKH HE OKa3bIBaeT. B cmapeHHOM TenedoHe 3TO yCTpaHSeT HEeMpephIBHOE
MOIIETKUBaHHE.

Heobxonnmo yOemutbess B TOM, YTO IUTACTHHA ITHE303JICKTPHUECKOTO
W3TydaTenss He CTeCHeHa (CXara) SJIeMEHTaMH €€ KpeIUICHWS WIH JPYTUMH
neransimMu TA, 94TO MOXET MPUBECTH K CHHKEHHIO TpoMKocT BY.

YBenWYHTE TPOMKOCTH MBE30OM3IYYATEeNII MOXHO TakXkKe MyTEM
YBEMYESHHMS TUTOMIAN IIEHTpabHOTO 3ekTpoaa "G" B 2+3 pasa, caenaeT npopesb
Ha METaJIM3MPOBAHHON MOBEPXHOCTH 3ekTpona "R" M COeqUHUB OTAEIEHHYIO
qacTb ¢ anekrpoaom "G".

B oreuectBennsix TA B kauectBe. BY wacto mcnomnb3yerca cxema Ha
cnenuanusupoBanHoit HC KP1008BX4, xoTopyro mHOpOU3BOAUT KOHLEPH
"POJIOH" B r. UBano-®pankoBcke. Mukpocxema MO3BOJIET BOCIPOU3BOIUTH TPH PA3IMYHBIE MEIOJUM BBI3BIBHOIO
CHTHAJIa C COOTHOIIEHUIMH 4acToT: 5/6; 4/5; 4/6/5.

OcHogHble dnekTpuueckue napamerpsl UC KP1008BXK4:
e nanpsoicenue numanus U, =6 +15 B.
o  mox nompebnenus I




- He 6onee 50 MkA (ipu Ucc - 6 B),
- He 6onee 100 mxA (mpu Ucc - 15 B),

Muxkpocxema TpeOyeT BHUMATEIFHOTO O0OpaIIeH s, TaK KaK JOIMyCTUMOE 3HaYCHNE CTATUIECKOIO MMOTEHIIHAa
cocrasiszeT 30 B.

CrpykrypHass cxema MC mpencrarieHa Ha
puc. 3.3, Ha3HaueHKE BHIBOJOB B Tadmuie 3.1.

[IporpamMmupyemMblii  JETUTENb  YaCTOTHI
uMeeT Tpu (PUKCUPOBAHHBIX K03 duineHTa aeneHus:
20, 24, 30. Tlopsmok uyepemoBaHHs — ATHX
KO3(Q(QHUIMCHTOB OMNpeNeNsaeTCsl TOAadYei JByXpas-
PSAHOTO JTBOMYHOTO Koja Ha BXoabl N1 u N2 (tabm.
3.2), a CKOpPOCTh 4YepelOBaHHs YCTaHABINBACTCS
TAaKTOBBIM TEHEpaTOpoM. BEBICOTa 3ByKa BBI3BIBHOTO
CHTHaIa ompenensercs ONOPHOU 4acTOTOM
TOHAJBHOTO TeHEePaTopa.

BeixomHoit  curHanm, (GOpMHpPYEeMBI  Ha
Boixomax L1 u L2, mpu cooTBeTcTByOIIEH cxeme
u BKIIIOYCHUS HATPY3KH OOCCIIEYMBAET CTYIEHYATOE

HapacTaHuWe YpoOBHs rpomkocTu. I[lepBas mochuika -
MaJIblii YPOBEHb, BTOpAs MOCHUIKA - CPEIHUMN, TPEThs M IOCICAYIOIIUE MOCHUTKHA - MaKCUMANbHBINA. JaHHBIA pEXUM
obecrieurBaeTcs O1aroaps TOMy, 9YTO BO BpeMmsl IepBoi mockuiku Ha BeiBosax L1 u L2 dopmupyrotes npoTuBodasHbie
CHTHAJIbI, BO BpeMsl BTOPOH - CUTHAJ IPUCYTCTBYET TOJIbKO Ha BbiBoae L2 (Ha L1 - ypoBeHs Jiormyeckoii 1), Bo Bpems
TpEeTher - mpoTuBo(da3Hble CUTHAIB. BXox S (BBIBOA 5) mpH 3TOM HEOOXOAMMO MOJIKIIOYUTH K HYJICBOW IITUHE TTUTAHUS
HC. Ilpu coennHEHUN €0 C MOJIOKHUTEIBHON MMUHON (BBIBOA 8) MaKCHMalIbHAss TPOMKOCTD BBI3BIBHOTO CHTHaJIa OyneT
MPHUCYTCTBOBATh BO BceX mochuikax. MC obecneunBaeT moiaBiIeHNe HMITyIbCHBIX ToMeX 1Mo Bxoxy BC muTensHOCTRIO
MmeHee 250 mc.

RC2 R2 C2

ac ov
Puc. 3.3. Ctpykrypnas cxema IC KP1008BXK4.

Taou. 3.1. Haznauenue BoBoj10B MuKpocxeMbl KP1008BXK4.

BoiBog UC [O0o3HaUeHHE Ha3znauenue
1 ov OO6muii BBIBOSI.
2 RC2 Bxox noaxitoueHus: BpeMsi3aAaolinX 3J€MEHTOB TOHAIBHOTO TeHepaTopa.
3 R2 Bxoa noaxitoueHus pe3ucTopa, 3aJatoliero 4acToTy TOHAJIbHOTO FeHepaTopa.
4 C2 Bxoa noaxitoueHus: KOHJIEHCATOPA, 3a1al0IEr0 YaCTOTY TOHAIBHOTO TeHEPaTopa.
5 S Bxox ynpasnenust ypoBHEM TPOMKOCTH TIOCHUIOK BBI30BA.
6 L2 BrIxon 3ByKOBOI 4aCTOTHI.
7 L1 Brixos 3BykoBOM 4acTOTHI.
8 U HamnpsokeHne nuranus.
9 N1 Bxon mporpamMmMupoBaHus MeNOAMH BHI3BIBHOTO CUTHAIA.
10 N2 Bxon mporpamMmMupoBaHus MeNOAMH BHI3BIBHOTO CUTHAIA.
11 BC Bxon paspenienus 3amycka.
12 Cl Bxon noaxnroueHns: KOHAEHCATOPA, 3a/1al0IIET0 YacTOTY TAKTOBOTO T€HEpaTopa.
13 El Bxon noaxnrodeHus: pe3ucropa, 3aAar0Iero 4acToTy TaKTOBOTO TeHeEpaTopa.
14 RC1 Bxoa noaxitoueHus: BpeMsi3aaloluX dJIE€MEHTOB TAKTOBOT'O TeHepaTopa.
Ta6.1. 3.2. [IporpaMmMupoBaHie MEJIOAUU BbI3bIBHOIO CHUTHANA.
Jlornyeckuii ypoBeHb Ha BX0aX IMopsinok yepenoBanusi
N1 (BoiBoa 9) [ N2 (BbiBOA 10) k03¢ dunueHToB
0 0 HauanbHas ycTaHOBKa
0 1 20/24
1 0 24/30
1 1 20/30/24

PaccmoTtpum paboty BY 1o cxeme, mpuBeneHHoM Ha pBe. 3.4.

CurnaJ BbI30Ba a0OHEHTa Yepe3 OrpaHuIHMBAIOIINN pe3ucTop R1 W pasgenuTenbHbId UIsl TOCTOSSHHOTO TOKA
nuHuY koHaeHcarop Cl moctynaet Ha quoaHblil MocT VD1+VDA4.

BreimpsmiieHHBI cUTHANT orpaHuduBaeTcs cradwmrpoHoM VD6 no Bemwuuubsl 10 B u uepe3 mmom VD7
noctynaer Ha BXoj murtaHus MC (BeiBox 8). Cerommonm VDS He sBisercs 00sA3aTeIbHBIM DIIEMEHTOM CXEMBI M
npeHa3Ha4YeH JyIsl ONTHYECKOTo TyOJIMpOBaHUS BBI3BIBHOTO CHTHAJA.

Hanuuue nampsbkenus "gvicoxoeo” ypoBHs Ha BeiBoAe 11 VC paspemaeT 3amyck TOHAJIbHOIO M TaKTOBOIO
TeHepaTopoB.

Wnrerpupyronas nens R6, C6 B MOMEHT NpUXOJa IEPBOTO BBI3BIBHOTO CUrHaia (opmupyer "muzxuil”
ypoBeHsb Ha BeiBojie 10 MC, ocymiecTBiss 3TUM Ha4aabHYI0 YCTAHOBKY MUKPOCXEMBL.
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Psic. 3.4. Cxema BbI3BIBHOTO ycTpoiicTa Ha UC R4 4Tk 5

KP1008BX4.
Cc4 4
ol s

ITo oxonuanuu 3apsaku koHaeHcatopa C6 Ha BeBonax 9 u 10 MIC ycranasmmBaercs kox (N1 - "O", N2 - "1").
DTOT KOJI COOTBETCTBYeT BhIOOpY Kod(dummentoB nmenenus 24 u 20 (cM. Tabdn. 3.2) mporpaMMUPYEMOTO JIEITHTENS
YaCTOThI, KOTOPHIK OyJIeT M3MEHATh MX C YaCTOTOM TakToBOTO TreHeparopa (10 I'm), popmupys va BeBomax 6 u 7 MIC
JIBa YepeAyIOIINXCsS CUTHaja ¢ COOTHOIIeHHWeM dacToT 5/6. [Ipm HOMHMHANax, yKa3aHHBIX B CX€Me OIIOpHAs 4acToTa
TOHAJILHOTO TeHeparopa pasHa 51 k'

TToaxmrodeHHsIid kK BeiBoaM 6 1 7 IC mbe303JeKTpUIeCKUi U3TydaTenb CPOPMUPYET ABYXTOHAIBHBIA CUTHAI

BBI30BA.

[To oxoHYaHWU TEPBOM MOCBUIKM BBI3BIBHOTO CHTrHana juoa VD7 3amupaercs, 4yTO HpEAOTBpAIIacT pa3psi
konzgencaropa C5, mnoanepxkuBatomero muranue HWC o cruenyoomed MoceUiKA. Bpemst Mexay JIByMms
MOCJIEeIOBATEILHBIMU IMOCBUIKAMU BBI30Ba COCTABIISIET 4 C.

[To oxoHuaHMM BBI3BIBHOTO cUTHaNa KoHaeHcaTop C5 paspsikaerca uepe3 pesuctop RS. Konnmencatop C2
3amuiaetr BY oT UMIyIbCHBIX TOMeEX.

c1 R
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Puc. 3.5. Cxema BY ma UC KP1008BXK4 ¢ 10n o
MIPOrpaMMHPOBAHUEM MEJIO/INH BBI3BIBHOI'O CHTHAJIA U D 3 R2 L2
CTyl'I.eH‘{aTLIM HapaCTaHHeM ypOBHﬂ TpOMK()CTP]. R4 47“ 2 m
c4 { .

Cxema, mpuBelIcHHAs HA pUC. 3.5, TO3BOJIIET U3MEHATh KO Ha Bxoaax N1 u N2 B cOOTBETCTBUU ¢ TabIuIeH
3.2, BoiOmpas mepekmodatenssMd SAl u SA2 TOHATBHOCTH BBI3BIBHOTO cHTHama. Cxema BKIIOUSHHSI HAarpy3KH
MO3BOJISIET Takke OOECHeYnTh CTYNeH4YaToe HapacTaHWe YypoBHA TpoMKocTH. OOmmi ypoBeHb T'POMKOCTH
perymipyeTcst MoTeHIHoMeTpoM R9.

B nactosmiee Bpemst AO "CBETJIAHA" B r. C-IletepOypre BBIyCKaeT CHEIMATU3UPOBAHHYI0 MHUKPOCXEMY
BbI3bIBHOTO ycTpoiictBa KP1064I1I11, cTpykTypHasi cxeMa KOTOpOi NMpuBeAeHa Ha puc. 3.6, Ha3HAYCHHWE BHIBOJIOB B
tabi. 3.3. 3apybexnbrii ananor ¢upmel "THOMSON" - LS1240 u L3240. AHaiorHyHbBIE MUKPOCXEMBI ITPOU3BOJIST
HITO "OJIEKTPOHUKA" B r. Boponexe - KP1091T'TI1 u xoxuepn "POJJOH" B r. iBano-®pankoscke - KP1085I1II1.
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Psc. 3.6. Ctpykrypnas cxema UC KP1064I1I11

Ta6ua. 3.3. Hazunauenne BoieogoB MC KP106411I11, KP1091TTI1, KP1086ITII1.

BoiBog UC | O00o3HaUYeHUE HasnaueHnue
1 LN1 Bxon HanpsikeHUs: IEPEMEHHOTO TOKa.
2 ov OO1mwnii BEIBOS.
3 C BrIBOJ MOAKIIIOYEHUS KOHAEGHCATOPA, YIPABIAIOLIETO NEPEKIIOUEHHSIMU 4acTOT.
4 R BriBox noAKIIIOYEHUS PE3UCTOPA, YIPABISIONET0 TOHOM 3BYKOBOM 4aCTOTHI.
5 OUT1 Brixon HanpspkeHHs 3ByKOBOM 4acTOTHI.
6 ouT2 WHBepcHbII BHIXO HANIPSIKEHHS 3BYKOBOM YacTOTHI.
7 U Hanpsxenue nutanus.
8 LN1 Bxo HanmpsbkeHHUs NEPEMEHHOr0 TOKa.
1"*‘3;503 MukpocxemMa TeHepHpYeT CHUTHal C ABYMS NMEPUOANIECKH

MEPEKITIOYAIOIIMMUC  YacToTaMu (¢ cooTHomieHueM 1,38) w
HEMOCPECTBEHHO YIPABISET IbE303JICKTPHUECKUM H3ITydaTelIeM.
DA1 KP10641MT1 BerpoenHslii Tuctepe3nc OJOKUPYET BO3MOXKHOCTH OLIMOOYHOTO
' 3alycKka OT IOMeX B JIMHUM M HMIIyJbCOB HOMEpPOHAOMpaTEeIs.
Hampsokenne Brmouenust UC Haxomutes B mpeaenax 12,1+13,1 B.
Hampsokenne Beikmouenus - 7,9+8,9 B. Hampsbkenue nuranus
U.<32 B. Tox BbI30Ba 0e3 nprcoequHEHHOM Harpy3ku [.<1,8 MA.
Cxema BritoueHnsi Cxema BKJIIOYEHUS! IIPUBEJICHa Ha PHUC.
3.7. Konnencarop C2 ycTaHaBIMBaeT 3HAUYEHUE YACTOTHI.
YIPABISAIONIEH TMEePEKITIOYeHUEM 3BYKOBBIX HYacTOT, pe3ucTop R2
oTmpeneNnseT TOH 3BYKOBOH 4acTOTHl. M3menenne HommHanoB C2 u
R2 B mmpokux mpenenax mo3BOJISIET MOIXYYNUTh Ha BBIXOJAE CHUTHAI

Psc. 3.7. Cxema sxmovenus VIC BY KP1064I1I11.

OJIM3KUIA 110 3ByYaHUIO CHpPEHE.

HITIO "WHTETPAJI" B 1. MWuUHCKE TPOU3BOANT
MHKpOCXeMBbI BbI3bIBHOTO YycTpoiictBa KP1436AIll (ananor
KA2410) u KP1436AI12 (ananor KA2411). B skcriopTHOM HC-
nonrenun 3t UC mapkupyrotesa r kak FT2410 u FT2411.

CTpyKTypHasi cxema 3TUX MHKPOCXEM IpHUBEJCHA Ha
puc. 3.8, HazHaueHHe BBIBOJOB — B Tabn. 3.4. Mukpocxembl
TeHEPUPYIOT CUTHAI c JBYMS MePUOUIECKU
MEPEKITIOYAIONTUMHICS YaCTOTaMHU C COOTHOIIeHHEM 1,24,

@ Mukpocxembl 11t BY, BbImyckaemble MHOTHUMU
Puc. 3.8. CtpykrypHas cxema IC BY KP1436AI11 u e€ ananoros.  (hupMaMu, MOKHO pa3/IeTUTh HA JIBE OCHOBHBIE TPYIITIBI:

1) KP1436AIll, FT2410, KA2410, CS8204, ML8204, TA31001, DBL5001, K1A6401P, T5876H, TA3100P;

2) KPI1436AI12, FT2411, KA2411, CS8205, ML8205, BA8205, TA31002P, DBL5002, CIC9106A, WTC9106.

OTH TPYHIBI MHKPOCXEM OTIMYAIOTCS BEIMYMHON HANPSDKCHUS BKIIOYCHHS M HAa3HAUEHHEM BXOJa YIIPaBICHHS
(BBIBOJ 2).

Jas mepmoii rpymnmel: Hanpspbkenue BkimoueHuss VC naxoamrtes B mpenmemax 11,0+12,7 B. Hampsokenue
Beikrouenus - 10,1+11,0 B. Hanpspkenne muranus U,<29 B. Tote moTpeGiieHus 6e3 MpUCOSAMHEHHOW HArpy3KH
[..<2,0 MA. ITonknroueHue ymnpaBIsIONIEr0 BXOJa Ha KOPIYC MO3BONAET MPUHYIUTEIbHO OTKIIOUUTH ME€HEPALUI0 Ipu
HANPSHKSHUH MTUTAHUSI PABHOM pabodeMy.

Jas BTopoii rpynmel: HamnpspbkeHume BkimoueHuss VC naxoamrtcs B mpenmemax 18,4+18,8 B. Hampsokenue
BeIkroueHus - 10,7+11,8 B. Hampsokenne muranus U, <29 B. Tok motpeGnenus 0e3 MpHCOSTMHEHHONW HArpy3KH
[.<1,7 MA.




Tao.. 3.4. Haznauenue BeiBoioB IC BY KP1436AI11 u e€ anamoros.

BriBog UC | O6o3nauenne |Hasmauyenme
1 U Hanpsxenue nutanus.
2 BC Bxon ynpasnenus.
3 RCI Bxox reHepaTopa HU3KOH 4aCTOTHI.
4 R1 Beixos reneparopa HU3KOM 4acCTOTHI.
5 ov OOumii BEIBOA.
6 R2 Brixon reHepaTopa BHICOKOW YaCTOTHI.
7 RC2 Bxox reHepaTopa BICOKOM 4acTOTHI.
8 OUT Brixo HanpshKeHHUs 3ByKOBOW YaCTOTEHI.

Ha puc. 3.9 mpusenén npumep cxembl BY na MC KA2410. Tonamsuble uactotsl fy;, fy, n wacrtoty
HepeKIToueHs fi, TPy HOMUHANIAX, Ka3aHHBIX HA CXEME MOKHO OTPEJEIHUTS 110 CIEAYIOMNM (GopMmymnam:

fi1 = 10%/(1.515%R4(KOm)*C4(ud) = 539(I'n);

fi = 10°/(1.234*R3(KOM)*C3(Mx®) = 11.5(I'w);

T = 1.25%fy; = 674(I'w);

R4 = 180KOwm;
C4 = 6.8ud;

R3 = 150KOwm;
C3 = 0.47MxD.

OtH hopMyIIBI CIIpaBeUIMBHI JUIs BceX BY, riie mpuMeHs0Tess MUKPOCXEMBI IEPBOM M BTOPO TPYIIIIHI.

[od R1
1mk»250B 2 X VD1-VD4 cs
c2 047mk
\2%5 12'5'; _ DA1 KA2410 x508  BQ1
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= L33 ec rez .
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p— RC1 R2
4 c4
- {1 rt ov 8,8n
Puc. 3.9. Cxema BY na UC KA2410. : . Cc3 —F-_I I
~T_ 047mk
%508

Cxema BY, npuseaennas Ha puc. 3.10, oTiimgaercs oT cxemsbl puc. 3.9 Tem, 9To BbIXoa MEKpocxeMbl KA2411
(BeIBOJ 8), Wepes cormacyrommmid Tpanchopmarop T1 HarpyxeH Ha JUHAMHYECKYIO ToJ0BKY F1 momHocThIO 0.25 BT M
HOMUHAIBHBIM JJIeKTpuieckuM compoTtusieHneM 60 OM. B cxeme mpemycMoTpeHa BO3MOXKHOCTH YMEHBIICHHUS
TPOMKOCTH 3BOHKa ycTtaHoBKo# mepekmodarens "RINGER" B monoxenne LOW, a Takke BO3MOXXHOCTh OTKJIIOUSHUS
3BOHKA YCTaHOBKOW mepekitodatens B monoxenue OFF. Ilpu OTKIIOYCHHOM 3BOHKE BBI3BIBHOW CHUTHANI OyaeT
UHIUIMPOBAThCS cBeToaroA0M VD6.

ct R1 :
mic250B 33Kk VD14

o1

ATC

SA1"RINGER"
OFF . LOW ON
FF - |

_ 5.0, 1mk
/2 Dl' ™ BF

- Eﬂ

Ha puc. 3.11 npueaena cxema BY, npumensiemas B Tenedonax ¢pupmsl "PANASONIC". Cxema aHanorudHa
NpUBEIEHHBIM BBIIIIE, HO TpeOyeT 10pabOTKH NPU CHAPSHHOM BKITFOUEHHH C JIMOAHBIM OJIOKHPATOPOM.

Puc. 3.10. Cxema BBI3BIBHOTO YCTPOHCTBA
nHa UC KA2411.




c1
imkx2508  VD1+VD4
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Puc. 3.11. Cxema BY, npumensemas B + C3 I v

Tenedonax Gpupmsl "PANASONIC". _I 0,22mk
x

Heo6xonmuMocTh TopabOTKH OOYCIIOBJICHA TEM, YTO NMPH CIIAPEHHOM BKIIOYEHWH TA YpPOBEHb HANpPSOKEHUS
BBI3BIBHOTO CHTHAJIa TOHMXKeH (cM. pasaen 1.2) u npu HoMuHanax pesuctopa R1 u xonaeHncaropa C2, mpuBeIEHHBIX B
cxeme, Hanpspkenne Ha Bxoae U (BeiBog 1 DA1) 3a Bpemst mochuiku BbI3oBa (1 ¢) He ycneBaeT HapacTH J0 3HAYCHHMS
18,5B (HampsbKeHHE BKIIOYCHHST MHUKpocxeMbl). UToObl obecrieunTh Oosiee OBICTpBIA 3apsy KoHueHcatopa C2
He00X0IMMO YMEHBIUTH conpoTuBieHne pesucropa R1 qo 3 kOm u émrocts koHaeHcaTopa C2 mo 1,0+4,7 Mxd.

Crenyer OTMETHTb, YTO BCe MHMKpOcxeMbl BY mepBoii u BTOpOii rpynmbl B3anmMosameHsieMbl. Heo6xomumo
JMIIb YYUTHIBaTh, YTO CONPOTHBIEHHE pe3uctopa R2 He nomkHo ObiTh MeHee 2,2KkOM, MHaYe MHUKpOcXeMa He
BKJTFOUMTCSL.

Ha puc. 3.12,a,6 npuBeneHs! cxeMbl BbI3bIBHOTO ycTpoiictsa Ha MIC 34017-1P n 34017-2P.

C1 R1 c1 R
1mkx2508 8.8k 1mkn2508 610k

Ll A
ATC DA1 MC34017-2P 'ATC DA1 MC34017-1P
1 1
—H SA1 [
- on |2 a—— wif o
A ours o ’1?&
==L TR ,
louTz RC2 o
+ 4 C4
HFY v RCH 4.7mk
CZ 4,7Tmk Re 0B
x508 A) 12 b)

Puc. 3.12. Cxems! Be3bIBHOTO ycrpoiictBa Ha UC MC34017-1P u MC34017-2P.

MukpocxeMbl TEHEpUPYIOT TPH TEPUOIUYECKH Mepermodatonecss dactotel: fl, 2, f3. Tlepexmouenue
4acTOT NMpoucxXoauT B cieaytomeM nopsnke: fl, 2, fl, 3. CoorHomenue yacrot: f1/£2=1,05; f1/f3=1,45. Hanpsokenne
BKJTFOUEHUS] MUKPOCXEM HaxOJuTCs B mipeenax 27,7 4+28,7 B. Hanpsokenne Boikirouenus - 9,2+10,2 B. Cxema Ha puc.
3.12,a no3BoJIsIeT IUIABHO PETYIMPOBATh TPOMKOCTh 3BOHKA MEpeMEHHBIM pe3uctopoM R2. Cxema Ha puc. 3.12,6 umeer

TpY QUKCUPOBAHHBIX YPOBHS PETYJIMPOBKH. AHAJIOT ATUX MHKpocxeM - L8611.
NC MC34012-1P (puc. 3.13) Taxke COAEPNKUT

DAT MC34012:4P 2 JIMOJIHBIA MOCT, CXEMY 3alllUThl OT MEPEXOIHBIX MPOLECCOB U
ci 1 o 18 .} R2 . CXeMy YIpAaBJICHHs [bE303JIEKTPUUECKUM IPeoOpa3oBaTesieM.
mo2s08 1o I_OVGNRC =1 isox y ymp P peobp
: 7 v 3 MC reHepupyer aBe NEPHOAMYCCKH  MEPEKIIOYAIOLIMCCS
RF J ok WacTOTBl ¢ cooTHomeHmeM 1,25, HampspkeHne BKITIOYCHHS
Rs & MUKpocXeMsl - 23,5 4+25,5 B. Hanpsoxenue BbIkmoueHus - 9,5
w l5 o 4+10,5 B.
l - c4 Hus UC MC34012-2P u MC43012-3P cxema
AT BKIIoueHust aHanormuna. Jms HMC MC34012-2P  émxocTb
Puc. 3.13. Cxema BY 1a UC MC34012-1P. kongencaropa C2=470 n®, a ans MC4301293P C2=2000 n®.

W B 3axiioueHue paccMOTPUM HECKOJBKO BapHaHTOB
cxeM BY Ha IHCKpeTHBIX M JOTHYECKHX 37eMeHTax. OHH MOTYT MPEACTaBIATh MHTEPEC Ui TeX PaIuoII0OWTeNeH,
KOTOPBIM HE YAAJIOCh MPHOOPECTH BHIIICTIEPEUNCICHHBIC CIIEIHATTN3UPOBAaHHBIE MUKPOCXeMBI BY.
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Puc. 3.14. Cxema BY, ucnonssyemoro B
HekoTopsix Tenedonax VEF.

Ha puc. 3.14 npusenena cxema BY, koTopoe ucnosnb3yercst B HekoTopbix Tenedonax VEF. Cxema paGoraer
cnenyromuM obpazom. Hanpsbkenue Boi3biBHOTO curHana ATC wactotoit 25 I'm depe3 ONOKUPOBOYHBIN ISt
MOCTOSTHHOTO TOKa KoHAeHcaTop C1 U orpaHUUMTENbHBIN pe3uctop R1 moctynaet Ha aquoaasiii Moct VD1+VDA4. 3aech
HarnpspKeHUe BBIIpAMIIsieTcss M KoHjueHcaTopoM C3 criiaxuBaeTcs. BwInpsiMiieHHOE HampspkeHHE CTaOWIM3HpYeTCs
napaMeTpuueckuM craduim3aropoM Ha pesuctope R4, craduimtpone VD9 n xonpeHcarope G4. DTo HanpspkeHHe
BEIMYMHON nopsifika 8 B ucnonb3yercs A MUTAHUS CXEMBI BBI3BIBHOTO YCTPONCTBA.

ToHanbHBINA TeHEpaTop coOpaH MO cxeMe MYJbTUBHOpaTOpa Ha TpaH3UCTOpax pasHoil npoBoaumoctu VT1 u
VT2. N3MeHeHne 9acTOThl TOCTHTAeTCs MepeKioueHueM pesnctopoB R14, R16 u R19 B nienm smutTepa TpaH3ucTopa
VTI1. TlepekmoueHre MPOM3BOAUTCS Tonadert jorudeckoro "O" ¢ BBIXOJOB MYJIBTUBHOpaTOpa, COOpaHHOTO Ha
snemenTtax DD1.2+DD1.4 na nquoast VD12+VD14.

TToporoBoe yctpoiicTBo cobpano Ha muomax VDS, VD6, crabunmurponax VD7, VDS, pesucropax R2, R3,
koHzaeHncarope C2 u normdeckom snemente DD1.1. OHo npenHazHAYEHO IS OTKIIOYCHHS BBI3BIBHOTO YCTPOWCTBA MPH
MOHIDKCHHOM HANpPSDKCHWH TUTAaHWA B KOHIE KaXKIOH TMOCHIIKH BbI30Ba. Ilociie OKOHYaHWS TOCBUIKM BBI30Ba HA
BBIXOIe Jiormueckoro snemMenTa DD1.1 mosistercs normueckas "1". Uepe3 muonst VD10, VD11 ona moma€rcs B 11emb
6a3b1 Tpansucropa VT2 u nenu smurtepoB TpanzuctopoB VT1, VT2 u cpriBaeT reHepalio TOHaJIbHOTO T'eHepaTopa.

C xomnexTtopa TpaH3uctopa VT2 curHan TOHaJBHOrO TeHepaTopa mojaércs Ha TpanHsuctop VT3. 3xmech
MPOUCXOJUT €r0 YCUJIEHUE MO MOIMHOCTU. [IJi PerylupoBKU YPOBHS IPOMKOCTU BBI3BIBHOI'O CHUTHAla B KOJUIEKTOP
Tpansucropa VT3 mocienoBarelibHO C BBICOKOMHBIM 3JIEKTpOakycTHYecknM mpeobOpaszosarenem BF1 Brmouen
nepeMeHHbIN pe3uctop RS.
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» Vo1 KC527A
ci KA102A
1mk
ATC o508 o)

VD2
2%  cnoea
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Puc. 3.15. Cxema BY,
npumensiemoro B TA "Ya-
82" n "Yda-301".




Ha puc. 3.15 mpusenena cxema BY, npumensemoro B TA "Y}a-82" u "Y¢pa-801". duonst VDI, VD2 u
crabunutporsl VD3, VD4 BeIIpAMISIOT TIEPEMEHHOE HamNpspKeHUe BBI3BIBHOTO curHama. CrabwmutpoH VDS
BBITIONHAET (QYHKIUIO IMOpOroBoro sjiemenrta. Tpamsucrop VT2 u Tpanchopmarop T1 o00pa3yroT TOHaNBHBII
MynbTUBHOpaTop. Tpansuctop VT1 ympasiser nepekIoueHueM 9acTOThl MyJIbTUBHOpATOpa.

Ha puc. 3.16 mpuBenena cxema BbeI3bIBHOTO ycrporictBa Ha MC KS561JIES. Kommencarop C1 sBnsercs
OJIOKMPOBOYHBIM JUIsl TIOCTOSIHHOTO ToKa jnHuU. Pesncrop R1 orpannumBaer Tok uepe3 crabwiurpon VD1, koTopsii
BMECTE C BBIITPSAMUTENBHBIM J1010oM VD2 1 criakuBarommm KoHjencaropoM C2 npeicTaBisioT co0oi cXxeMy MUTaHUs
BBI3BIBHOTO YCTpoHcTBa. CXxeMa COCTOMT M3 JIBYX MYJBTHBHOpaTOpoB. MynbTHBHOpATOp Ha JIOTHYECKUX 3JIEMEHTax

DDI.1, DDI.2 renepupyer uactoTy mopsaka 16I'm wu I
VIpaBJIsCT MYJbTHBHOPATOPOM Ha JIOTHYSCKHX 3JIEMEHTax 1mkx2508. o VD2 K102A
DD1.3 u DDI1.4, ¢ BbIXO#a KOTOPOrO CHUTHal 3BYKOBOH "—4 i ¥ eumag 14 DD1

ATC
n3nmydatens 311-3. -

Cxema, mnpuBenéHHas Ha puc. 3.17 aHamormyHa 001 KEBINES
npenpiaymeid. OHa COCTOMT W3 OJHOTO MYJIbTHBHOpaTopa Ha caean
mukpocxeme KS561JIA7. YactoTy MyIbTHBHOpaTopa MOKHO
perynmpoBath MOJCTPOYHBIM pe3ucTopoM R3.

Henocrarok stux cxem (puc.3.16 u 3.17) 3aknrouéH B
TOM, YTO y HHX JIMIIb OJJHA YaCTOTa TOHAILHOTO TeHepaTopa U
OTCYTCTBYET IIOpOroBasi CxeMa OTKIIOYEHHs TeHeparopa IpH
MOHM)KEHHOM HAIPSDKCHUU ITATAHUS.

3.2. CXEMA "OTBOU"

"Ot16oi" - (yHKIWS, OCYHIECTBIIIONAS HAYAIBHYIO YCTAHOBKY MHUKPOCXEMBI HOMEPOHAOHMpATeNs B PEXHUM
TOTOBHOCTH K Ha0OPY, TIOBTOPY HOMEpA WK K paboTe ¢ BHyTpeHHel mamsteio MC.

gacToTel 3,6 k[ TOCTymaer Ha Ibe303JIEKTPUUCCKHUI Rt Vo etk

R22M

Puc. 3.17. Cxema BY nHa
Uc K561J1A7.

Crenyer OTMETHTb, YTO Y 6cex 3apyOekHBIX M oreuecTBeHHBIX VMC  KAMomaHOMY 581 Ha cXemy
OHH ¢ynkuuns "otboi" ocymecTBiseTcs nojgadei "gvicokoeo” ypoBHS Ha BXOJ uocry a
HS. ' Rt

B coorBetrctBUM ¢ norukoit padotsl UC cxema "oTO0i" obecrieunBaeT  Puc. 3.18. Cxema
noepxanue "svicokozo” ypoBHs Ha Bxoae HS B mexypHoM pexume (Korma "omboi" NIC .'.':szo";“
TpyOKa yJio)KeHa Ha anmapat), ¥ "Hu3koeo" ypoBHs B pa3rOBOPHOM PEXHUME HWIN HBYXHT;IEEEHHOM MUKPOCXeM,
npu Habope HoMmepa (Koraa TpyOKka cHATA). nepexmouatene SBI.

"Husxuii" ypoBeHb Ha Bxonie HS paspemaer pabory MC DHH, mpu
"gvicoxom"” ypoBHe Ha BXojie HS Habop HOMepa HEBO3MOKEH.

CymiecTByIOT JIB€ OCHOBHBIE pa3sHOBHAHOCTH cxeM "orOoiu" (puc. 3.18, 3.19), Ilpu nIBYXMO3UIIMOHHOM
nepexmouatene (puc. 3.18) cxema "orOoi" mpencTaBnsi coOOW JAEMWTENh HAMPSDKEHWS, COCTOSANIUN U3 JABYX
pesuctopoB. Ecnu mepeximovarens SB1 Haxoautcs B moyiokeHHH "oTOOH" (HWXKHEE IO CXeMe), K JICIHTEII0

881 HNpUI0XKEeHO HampspkeHue JuHuu - 60 B. Ilpu yka3zaHHBIX Ha

KAHOAHO“V‘_/ i - HE CXBUY. CXeMe HOMHUHAJIaX pe3ucTopoB, ¢ aenutens Ha Bxon HS UC

uoeTy Teneora nogaércs Hampsbkenue 2,7 B, Ecou nepekmouarens

b b

U MMIpOCKEM HAXOJUTCA B MOJIOXKEHHH "pa3roBop", To uepes pesuctop R2,

coeMHEHHBIA C HyneBod muHOM, Ha Bxoge HS MUC
noiiep)KuUBaeTCs "Hu3Kkuil" ypoBeHb.

Ha BXoA CrnemyeT OTMETHTh, YTO HAmpsDKeHHWEe Ha Bxoge HS

“oT6oA" HNC He MOXET TPEeBHILATh HANpPSKEHHE  ITUTAHUSA

MUIROCKSMb! MHUKpocxeMbl 0Oojiee dek Ha 0.6 B, Tak Kak 3TOT BXOA

coenuHeH ¢ BXojoM mutanus MC depe3 BCTPOCHHBIN THOI,

BBEITTONTHSIOMWH (pyHKInio 3amuTel VIC OT mepeHanpsHKeHus

Ha Bxone HS (cMm. puc. 2.2). Ha puc. 3.19 nmpuBeneHa cxem

"orboit", c HCIIOJIb30BAaHUEM OJHOIIO3HI[HOHHOTO

nepexmouatens. Korma mnepexmouarens SB1  pazomMkHYT

(naxomurcs B nonoxkeHuu "orooii"), 6aza tpansuctopa VT1 uepe3 pesuctop R2 moxakiroyeHa K HyJEBOW IIMHE, YTO

o0ecrieurBaeT HAJCKHOE 3alMMPAHUE TPAH3UCTOPa. BBICOKHI YpOBEHb Ha

Puc. 3.19. Cxema "omboir"
1C HH
IIPH OZHOTIO3UIIMOHHOM
nepekiroyarene SB1.

BxoJzie B IC nonnepxuBaercs HanpsbkenneM nutanus MC (mopsaka 3 B) K AWOAHOMY SB/1 Ha cxoM
gepe3 pesucTop R3. MocTy Tenedo
Korna nepexmnrouarens SB1 3aMkHYT (HaXOJHUTCS B TOJIOKEHUH Ri
"pasroBop"), TOK 3amaBaeMbIli pe3ncTopoM R1 OTKpwIBaeT TpaH3WUCTOP 470k
VTI1. OtkpeiTeiii TpaH3ucTop moakirouaet Bxox HS MC k HyneBoi Ha BX0A
muHE, 06ecTieynBas Ha HEM "Hu3kuiil” YpOBEHb, pa3peIlaromuii paboTy Puc. 3.20. “ortol
MHKPOCXEMBI. HeKOp'}’.')eKTHaVF{, cxema “"'pow
. omboi". R2
Ha puc. 3.20 npuBeneHa HeKoppeKTHas cxeMma "oTOo", koTopast 2%

uHorja BcTpedaeTcs B TA HHU3KOro Kjacca M MOXET CTaTh IMPUYUHOU
HenpaBuWIbHOI padoTsl TA.



3.3. CXEMA MU TAHUS UC HOMEPOHABUPATEIJIA

ITuranne mukpocxem DHH ocymectsisercs ot auaun ATC n obecnieunBaer pabory MC npu Habope HoMepa,
a TaKKe B PasrOBOPHOM pexkuMme. B pexume "orGoil", npu yIoKeHHON Ha pblyar TpyOke, cxema %581

murtanusa UC obecneunsaer nuranue O3Y MHKPOCXEMBI. P’g- 3.21.
XEMa
. R1
Cxema MMTAHUs COCTOHT U3 IBYX Y3/I0B: BHYTPEHHETO H BHELIHETO. Y
BuyTpennuii ysen ompenensercs cTpykTypoil mocrpoenms MC. OH MOXeT OBITh WC HH.
BLIIIONIHEH KAaK C MCTOYHHKOM ONOPHOIO HAIpPSKEHMS, B IIPOCTEHINEM CIydae - BHYTPEHHHM VD1
crabunurporoM (pazaen 2.2, puc. 2.2), Tak u 6e3 Hero (pasnen 2.2, puc. 2.6). 3HaueHne padbovero :;::0"2
TOKa CTaOMIMTPOHA NIpHUBEIeHO B Ta0. 2.7 (Igu.cm.). + o, WNPOCKEME
na Ria7k VDI Ha Bxog Buemnnit  yzen  obecreunBaeT I 10mkx108
PaSrOBODHbIA = nuTaHma 107ady HOMMHAJBHOIO HAIpSKEHHMS Ha
ysen ct. _t+ MWKpOCXeMbl  poipon muranus MukpocxeMbl (U). TIocTpoeHue cXeMbl BHEITHETO
Puc. 3.22. Cxema muranms UC 1%1; y3lla, KaK IIPaBHIO, 3aBMCUT OT Hanuuus B MC BCTPOEHHOTO
HH. _ HCTOYHHKA OIIOPHOTO HAMPSKEHHUS.

Ecmu B UC umeeTcss BHyTpeHHHI CTaOMINTPOH (CM. pHC.
2.2), To e€ muTaHue OCYLIECTBISIETCS MO OAHOM M3 cXeM, MpHUBeIeHHBIX Ha puc. 3.21 - 3.23. Ha puc. 3.21 Ilutanue
MOJAaeTCs ¢ BXOAa UMITYJIbCHOTO KJIoua, a Ha puc. 3.22 - ¢ ero Ha 81

BbIxoja. Pesucrop R1 B o0oux ciyyasx 3agaéT TOK A":‘::T"'"
BCTPOEHHOTO CTAOMIMTPOHA, BENMYMHA KOTOPOTO COCTABISAET P ’g;eif‘
0,1 MA + 1,0 MA, B 3aBUCUMOCTH OT THIIA MHKPOCXEMBEI (CM. Tk e —
tabi. 2.5). Kounencarop C1 nmomnepxuBaer nuranue C Bo vor
BpeMs CIIEIOBaHUA HUMITYJIbCOB Habopa. EmxocTh t':rﬂsxo‘)# ::T:’:‘Oui;
KOHZIeHcaTopa JoipkHa ObiTh He Menee 10 Mx®. Iuom VDI MoK M g MHKDOCXeMb
MpeIOTBpaIIaeT pa3psl KOHAEHCATOpa II0 JPYTUM IEeTsM 2 I fomk Ha
CXEMBI. pasrosopHLd
Crnenyer otMmeruts, uto pesucrop R1 (puc. 3.21) B ysen
Ha $B1 HEKOTOPBIX CITy4asix (€CJIH ero conpoTuBicHue MeHee 68 kOM) MOXKeT
BAOL b CIy’)KUTh TPUYMHOW cOOeB mpu Habope HOMepa u3-3a €ro
MocT R1 NIYHTUPYOIIETO BO3JICHCTBUS MPH PA30MKHYTOM HUIei (e TUHUM.
1OM ?m K \ Ha puc. 3.23 mpusenena cxema nuranust UC HH coBmectHO
co cxemoil "orOoit" (cM. puc. 3.18). Ilutanme Ha MHKpocXeMy
2 8xon VDJm ;; HO,[IaEfTC}I KakK coBXo0ja, Tak ¥ ¢ Beixoga K. DT1o obecrieunBaer Oomee
NATEHHS e . YCTOWYHMBYIO pabOTy MHKPOCXEMBI 32 CUET TOTO, YTO CHIDKCHHE TOKa
Wpocxem + Cf VDzN BHyTpeHHero u crabwimmrpoHna HWC  depe3 pesuctop R3 (mpu
Puc. 3.24. Iﬂf’.‘é‘ 3,08 \ 3amkHyToM  HMK)  kommeHcHpyeTcss TOKOM  4epe3  MCEHbIIee
. T(;iin;anc pm:f:p"uﬁ COTIPOTHBIICHHE OTPaHMYUBAIOIIETO pe3nucTopa R4.
ysen Ecnin B MuKpocxeMe OTCYTCTBYET HAIIPSDKEHUS, TO NapajliebHO
konznencaropy Cl Bkitouaercsi cTabMIMTPOH, Kak MOKa3aHo Ha puc. 3.24.
Cnoco6 mnuranus O3Y HC 3aBUCHT OT THIA HCIOJIL3YEMOH CXEMbI Ha Puc. 3.25.

IVOAHEA Cxema
MOCT MMUTAHUS

OTEYECTBEHHBIX

VCHH.

"or0oi". Ecnu cxema "orGoii" BeImonHeHa mo cxeme puc. 3.18 (puc. 3.23), To
nutanue O3V ocymecTBiseTcs depes nepekiatodarens SB1, pesucrop R1 u BHyT-
pennnit muoa C coequnstonuii 8xox HS co Bxomom muranust (U) (puc. 2.2).

IIpu ncnonp3oBaHum cxeMHl "'0T00it", mpuBeneHHON Ha puc. 3.19, muranue
O3V npu ylI0KeHHOH Ha phluar TpyOKe 00ecledrBacT PE3WCTOpP COMPOTUBICHHEM
nopsigka 10 MOWM, BKIIOYEHHBIH MEXIY ILTIOCOBBIM BBIBOJIOM JIHOJHOTO MOCTAa H
BBIBOJIoM iuTanust MIC, kak 3To mokaszaHo Ha puc. 3.24.

B cxemax muMTaHMS ~ OTEYECTBEHHBHIX TA  H9acTo  HCHONB3yeTcs
MUKPOMOITHBIA ~KPEeMHHEBBI TICHApHBIA  p-kKaHaiubHBIH  MOII-cTabunmurpon
KC106A (puc. 3.25). Paboumii TOK CTaOMIMTPOHA 3aJaeT HCTOYHUK TOKAa Ha
crabmwm3zatope Toka KXK101A. OH mnpencrasmser coboil n-kanaibHbeli MOII- YYY;
TPAH3UCTOP C M30JIMPOBAHHBIM 3aTBOPOM U PE3UCTOPAMH, 3aJAIOLIUMH HadaJdbHbINA oy MHKDOCXSHL
Tok crabwmmzanuyu. CTpyKTypHas JJIeKTpHYecKass cxema craOuiu3aropa  ToKa KC108A
K)K101A mpencrasnena Ha puc. 3.26. Pexxum HMCTOYHHKA TOKAa YCTaHABJIUBAETCA
noacTpoedyHsiM pesucropom R1. TTomunansHoe comportuBieHue pesucropa R1 - 22

45 xOm.

2367

Crabmmsarop Toka KIXKIOIA(B) wu cradmmutpon KCI106A(b) mnpom3BomuT 3-1

1,8 "TPABUTOH" B r. YepHoBus! (B kopmyce tuma 2101.8-1) (puc. 3.27,0,0). CrabunuzaTtop TOoka B
TakoM ke kopryce, HO ¢ MapkupoBko MC-CT1 u cradbmmurpon MC-CHI(A) seimyckaer AO

"BOCXO/I" B r. Kamyre. Ha AO "CBETJIAHA" B r. C-Ilerepbypre cradmmutpon KCI106A1 u

crabunmzaTop Toka KXK101A1 Bemyckator B kopmyce tuna KT-26 (TO92) (puc. 3.21,8,2). OcHOBHBIC

2368 mpexnenbHO Jomyctumble U anekrpudeckue napamerpsl KOXK101 u MC-CT1 npusenens! B tabim. 3.5.

Puc. 3.26. KOK101. OcHoBHble napamerpsl ctabunurpornos KC106 npusenens! B Tadi. 3.6.



Tabu1. 3.5. OCHOBHBIE IPEAEIBHO HOMYCTHMbIC H AICKTPHUCCKUE apaMeTphl cTtadbumm3aTopos Toka KXK101 m MC-CT1.

Iapamerp Ctadunamn3aTop Toka 3Hauyenue
MakcumanbHoe pabouee HanpspKeHUe, He Ooliee KXK101A, A1 MC-CT1 75B
KX101B 120 B
MakcuMansHOe UMITYTIECHOE pabodee HapsDKEHHE KXI101A, Al 226 B
(T=1mc, Q =2), e 6omee MC-CT1 KX101B 226 B
HavanbHbI# TOK cTaOMIM3aIIH KXKX101A, Al (mpu U = 60 B) 100+160 MxA
KXK1015 (mpu U = 100 B) 300+510 MxA
Tok crabunm3aiuu KXKX101A, Al (mpu U = 60 B) 80130 MKA
KX1015b (mpu U = 100 B) 80 +130 MxA
VIMITyJIbCHBIN TOK CTaOMITH3AIAN KXK101A, Al.b (ipu Uyou = 60 B) 1,5MA
Tao1. 3.6. OCHOBHBIC NPEIEIBHO TOIYCTHMbIE M dJIEKTpHIeckue napamerpsl cradmmmtpoHoB KC106 u MC-CH(A).
IMapametp CTadonanTpon 3HaueHue
MakcuManbpHO JTOMYyCTUMBIN TOK ctabmim3anun, He 6osnee |[KC106A, Al, b 500 MkA
MuHUMAaJIEHO TOMYCTUMBIH TOK ctabunm3aiuu, He MeHee [KC106A, Al, b 10 MxA
Hanpspxerue crabunnzamm KC106A, A1; MC-CH1 |2,9+3,5B
KC106b; MC-CHIA 3,3+39B
JnddepennmanbHoe CONPOTHBICHUE KC106A, A1 KC106b  |500 Om 600 Om
IOK101A(B) KC106A(E) I0K101A1 KC106A1
MC-CT1 MC-CH1(A)
3ameop R 3amsop waron S Karo
Cron{z }me Axoa {ETZISF:} Anop
eroc § B werox HNH  RHN.
Crok 3iTeop H.N. Axon
HeTox karon
A) b) B) )
Puc. 3.27. Llokonéska cradbummzaropoB Toka KXK101 u crabmmurponos KC106.
N DAT SRPT436ENT S i:g,mk HITIO "MHTETPAJI" B r. MuHCKe BBIMyCKaeT
AnaaHON in F xS0B HNC wmanomomunoro umcroynuka nuranust OKP1436EIT1
mocTa c1 2 (3apy0Oexnsriii ananmor TEA1080) mist mutanus nudpoBBIX
o8 I-_a o A 100k W aHAJOTOBBIX CXeM TEepUPEPHHHBIX  YCTPOHCTB
H  AD asixon tenedponnoro  ammapara. MC  ucmonb3yeT  4acThb
Puc. 3.28. Cxema I__a_ sp QS| nep::x::;uux N30BITOYHOTO TOKa JIMHUM, OOBIYHO OTOMpaeMoro
noaxmouenust UC €2 I ::g’; ycTpoiicTs peryaaropom HanpsDKEHUs  pa3roBOPHOM CXEMBI.
DKP1436BI11. OYHKIUSA CHUKEHUS MOIIHOCTH OTKIIOYAeT MUKPOCXEMY

OT Harpy3ku U yMmeHbmaer BxoaHod Tok. Hasnauenne BoiBosioB MC DKP1436EII1 npuBeneHs! B Tadi. 3.7, OCHOBHBIE

JJIEKTPUUECKHE XapaKTEPUCTUKH B Tad1. 3.8.
Ta6.. 3.7. Haznauenue BeiBomoB MMC DKP1436EI11.

Boioa [ O003Hauyenne | HasHayenue
1 LN TTosoxuTenbHBIA BBIBOJI JIMHUH.
2 oV OTpuaTeNbHBIN BHIBO JTHHHUH.
3 AD PasBsizka ycumtens.
4 PD BrikimroueHue Bxoaa.
5 IF [MoaximoueHne BXOAHOTO GUILTPA.
6 VA PerynupoBka BBIXOAHOTO HaIPSKEHUSL.
7 QS Brixog.
8 SP Hanpsbkenue nutaHusi cxeMbl OJIOKHPOBKH.

Ha puc. 3.28 mpuBenena cxema Bkmodennss MC DKP1436EIT1. Konaencatop C3 u pe3uctop R1 sBustoTcs
9JIEMEHTaMH BHENIHEro HHU3KOYAaCTOTHOTO (GMIbTpa M IpeHa3Ha4yeHbl JUId 0Opa3oBaHus (QYHKIMH WHIYKTHBHOCTH
COBMECTHO C BHYTPEHHHUMH OJJIEMEHTaMH CXeMbl, Onaromapss d4eMmy cxeMa oO0JIalaeT BBICOKMM BXOJHBIM
conporusiienneM. Konnencaropsr Cl u C2 mnpeaHa3HayeHbl Uil YCTOMYMBOM pabOTBI CXEMBI M OrpaHUYCHHS
WCKaXEHUH IPH BHICOKOM BXOJHOM TOKE W OOJBLIOM YpOBHE curHaja Ha juHuu. Pesucrop Ry npennasnaven s
PETyIMPOBKH YPOBHS BBIXOAHOTO HANPSKEHUS.

BeIxosiHOE HaNpsKEHHE CXEMBI MOXKHO BBIUHCIHUTB 110 opmyne: U, =2 * [, * Ry;

rae ly,,. - TOK ynmpaBineHus, TUIIOBOE 3HAYEHUE KOTOPOTro paBHO 20 MKA.

Ecmu  pesuctop R, U3 cCXeMBI HCKIIOYUTH, TO BBIXOJHOE HANpPKEHHE OyAET ompenenarTscs 1o (Gopmyne:
Uo =ULN - [(IU_IT +kx Io) * Rs + 075]

rie k - koppektupyronuii kodGPuImenT, 3aBUcAmiA 0T BBIXogHOTO ToKa; kK = 1,04 ms [, = 1 MA, k - 1,08 ms
I,=20 mMA, k-1,12 gus I, = 30 MA.

ULN, UNT, I, u R, - cm. Tabm. 3.8 (R, - BHyTpeHHEe COMPOTHBICHHE MUKPOCXEMBI MEXKIy BEIBOIaMHA | 1 §).



Tabu. 3.8. OcHoBHBIE dnekTprueckue xapakrepuctuxu MC OKP14365I11.

IMapametp O6o3HaueHue SHAHCUME
MHH. | THI. | MAKC.
HampspkeHa JIMHUY 110 TIOCTOSTHHOMY TOKY, B ULN 2,5 - 10,0
BrIxogHOE HanpspKEHHUE 10 TIOCTOSITHHOMY TOKY, B U, 2,0 - 9,5
[Tanenue HanpsbKEeHUs IMHUS - BXOJ, B ULN-U, - 0,5 -
[HocnenoBarensHOe conpoturieHue, OM R, - 20 -
HanpsxeHue nuHUY 10 nepeMeHHOMY TOKy, B ULN(CK) - 1,5 -
BrixogHoii Tok, MA (pu ULN = 4,0 B) I, - - 30,0
Buytpennuii Tok norpedsienusi, MA (ULN - 4,0 B) UNT - 0,8 -

3.4. JIEMEHTbI KOMMYTAUUWN

Kak npaBuiio, 1r000# TenehOHHBIN anmapaT UMEeT J[Ba 3JEMEHTa KOMMYTALIUH:

e umnynvcubix kawou (UK), nenocpeocmeenno gpopmupyrowuii npu nabope Homepa mokoevie u 6ecmoxogule
ROCHUIKU (RYMEM 3AMbIKAHUSL U PASMBIKAHUA JTUHUU), KOMOpble YNPAGIsom pabomou KOMMYMAYUOHHBIX
yempoiicms ATC, ocywecmensaiowux coeounenue aboHeHmos,

o paszzoeopuuiil knoy (PK), omxaouarowuii pazeosopuyio yacmo TA om aunuu ATC 60 8pems nabopa nomepa.
K ykazaHHbIM 3JeMEHTaM KOMMYTALMH HPEIbSBISIOTCS I0CTATOYHO jkEcTkhe TpeOoBanus. OHH JIOJDKHBI

obecreunBaTs:

®  KOMMYymayuio noCmosnHo20 nanpsicenus 70B npu unoykmusnou nacpysxe (oomomxu pene ATC);

o xommymayuro moxa 00 100 mA;

e gwvidepacusams 6o30elicmeue Hanpsicenus 220B onumensrocmouio 0o 10 mc (8 ciyuae, koeda menegonnas
mpyoKa - CHUMAemcst 80 6peMsi NOCMYNIEHUS 8bl3bI6HO20 CUSHANA),

o mpebyemvle napamempul TA 6 pesicume Habopa Homepa u pazeo6opHom pedicume (21. 1.4, maobn. 1.10, 1.11);

®  MUHUMAIbHOE nompebieHue MOWHOCMU NO YAPAGIAIOUell Yenu.

Ha e B mepBbIX oTedecTBEHHBIX MoAensx TA ¢ KHOIMOYHBIM HabOpOM B

m" KauecTBe 3JIEMEHTOB KOMMYTAaIli{ WCTIOJIb30BAJIHChH OUIIOIISIpHBIC

o BBICOKOBOJIbTHBIE TPAH3UCTOPHI, BKIIIOUEHHBIE 10 cxeme JlapnuarToHa (puc. 3.29).

pul OCHOBHOE TIPEHIMYIIECTBO TaKOH CXEeMBbI - OOJNBIIOE YCHICHHE IO TOKY, YTO

"‘“':_’ Vi2oa TO3BONIET CHU3UTH NMOTPEOIEHHE TOKA YIPABISIONIEH LEMbI0 H COOTBETCTBEHHO

mmpoc MHUKpOCXeMOH HoMepoHaOupatens. HenoctaTok - OTHOCHTENBbHO —OoJblIOe

n NajicHUe HAIPsOKEHHUS Ha KITIo4e B pexumMe HackimeHus (1,5+2,0 B).
B nmpaktnueckux cxemax Kimouel ucnonb3yrorcs TpaHzuctopsl KT630b,
Puc. 3.29. Cxema VK, KT683b, KT940A, u KT969A.

IpUMEHsIeMas B IIEPBBIX B coBpeMeHHBIX MOJENISIX OTEYECTBEHHBIX A Crok
MOZIENiAX OTedeCTREHHEX TA. B KauecTBe »JJIEMEHTOB KOMMYTAallUW, Kak IPaBUIIO, (Bxog)

ucnonezyercs mukpocxema KPIO14KT1A(B). Ona npezcraiseT coOOW TOKOBBIA KIHOY Ha 3areop

MOJIEBOM N-KaHAJIBHOM TPAH3HCTOPE C WHAYIHMPOBAHHBIM KaHAJIOM M H30JMPOBAHHBIM  (Ynpasnsioumi

3aTBOPOM M 00ECTIEYHBAET: BXoR)
e  Majoe CONPOTHBIECHHUE B PEKIME HACHIILCHNS; Puc. 3.30. Heror
®  BO3MOXXHOCTH paObOThI HA MHIYKTHBHYIO HATPY3KY; KPIOT4KTL. (Bonon)
®  TPaKTHYECKH HE MOTPEOISIET TOK MO IIEMH yIPaBICHHUS.

E€ crpykTypHas snektpuyeckas cxema mnpuBeaeHa Ha puc. 3.30. Tokoeie wmoun KP1014KTI1A(B)
npousBosT 3-1 "IT'PABUTOH" B r. UepHosus! u 3-1 "3KCUTOH" B r. [TaBnosckuii [Tocan (B kopmyce tuma 2101.8-1)
(puc. 3.30.a). AO "BOCXO/" B r. Kanyre BblllycKaeT KJIIOYM B TAKOM kK€ KopIyce, Ho ¢ Mapkuposkoit MC-KII[A(B).
AO "CBETJIAHA" B 1. C-IlerepOypre Boimyckaer TokoBblii kirod KP1064KT1A(B) ¢ anHamormyHbiMu Xapax-
tepuctukamu B koprnyce thna KT-26 (TO-92) (puc. 3.31,5). HITO "MHTEI'PAJI" B r. MuHCKEe NPOM3BOAUT TOKOBEIE
kimoun KIT501A(B) (3apyOexusiii ananmor - ZVN2120) ¢ syymmmu, yem y KP1014KT1 xapakrepuctukamu (Juist
rpynnbsl "A" UKOM. - 240 B, Ikom. = 180 mMA) B xopmyce KT-26 (puc. 3.31,8). [IO "TAMMA" B r. 3anopoxbe
BeimyckaeT kroun KP1014KT1A(B) B kopmyce Tuma KT-27 (TO-126) (puc. 3.31,1).

Toxossie kmoun KP1014KT1b Obuim pa3pabGoTaHbl s yrpaBieHHs JoTHYecKUMH 3nemeHTamu TTJI u B
HACTOSIIIEEe BPEMsI HE BBIITyCKAIOTCS.

OCHOBHBIE TIPEJETBHO JOMYCTUMBIE U JEKTPUUECKHE MapaMeTpbl TOKOBBIX KIIOUeH mpuBeneHsl B Tabu. 3.5,
mokoJsi€Bka Ha puc. 3.31.

KP1014KT1A(B) KP1064KT1A(B) KN501A(B) KP1014KT1A(B)
MC-KH1A(B)

Samopé ~ :';‘Samop
C'rox{c ;}Crox

g 3a
Crox Hcrox TBop [f]jj Wcrox
Werox 1 Wcrok Crox
* 3atsop

A) E) B) I)



TokoBele kmoun rpynmsl "A" u "B" HMEOT omIMYME TOJBKO IO MaKcHMalbHOMY JlomycTumMoMmy
KOMMYTHPYEMY UMIIyJIbCHOMY HanpsuxkeHuto (mpu Uy, = 0 B, £=50I'n, Q - 2, t - 100 mc) mns rpynnsr "A" UKOM -
120 B, mns rpymmst "B" UKOM = 230 B.

Taou1. 3.9. OcHOBHBIEC TapaMeTPhl TOKOBBIX KIIIOUCH.

ITapametp O6o3Hauenne| 3HaueHue
KommyTtupyemsiii TOk, He 6oee Lo, 110 MA
Yupasmsrommii Tox (npu Uy, = 3 B), He Gozee Lymp, 10 MKA
ConpoTHBJIEHHE B OTKPBITOM COCTOSAHMH (TIPH oy, = 35 MA, Uy, = 2,5 B), He Gosee R, 10 Om
Tok yreuku Ha Bxojie (mpu Uyou- 75 B, Uyp. = 0 B), He Ooitee | I 20 MxA
O6patHoe Hanpspkenue (pu L, = 110 MA), He Gozee Uogp- 1,0B
JonycTrMoe 3HaueHne CTaTUYECKOT0 MOTEHIMAaIa Ucr 500B
NAHKS 1 @—
P ry— 1§p31/11 rmoJjiaye Ha MCTOK TOKOBOTO KJTfo4Ya (BBIBOABI 4,5
Putc. 3.32. Cxena MK - Ha puc. 3.31,a) OTpHUIATENBHOTO MO OTHOMIEHHIO K CTOKY
s KP1014KTIB. 8 v 3 ‘ (BBIBONBI 2,3,6,7) HampsDKeHHs KIIOY BeIET ceOs Kak JTUOJ.
“r: 8 4 vD1Kn200A° D10 cBoiicTBO ucnonb3yercs B cxeme UK Ha puc. 3.32, roe
J Li—Pl- KIIFOYEBBIC JJIEMEHTBI HCIONB3YIOTCS OJHOBPEMEHHO Kak
Ha
- Ha MK VT2 KPID14KT18 cxemy  IUI€YM 1MOzHOrO Mocta. Bo Bpems Habopa HOMepa JMHHIO
KPOCXEMB! g
4 2 TeneoHa  KOMMYTHUPYET TOT TOKOBBIH KIFOY, Ha CTOKE KOTOPOTO
s};& i v 24 Vo2 k208 TIOJIOKUTENBHBIN TIOTeHIMan HanpsokeHus jwmaun ATC, a
.1 ’ v
E X € 4 BTOPOH BBINIOJIHAET (QYHKIWIO aAuoAa. Ilpum W3MEHEHUH
1
noyisipHoCcTH  HampspkeHust muand  ATC  nguomom  Oyner
NHHun 2 B— CIIYXUTh APYrou TOKoBBIM kimo4. Pesuctop R1 mpennasznauen

JUIsL 3allpaHusl TPAH3UCTOPOB B OTCYTCTBHE HANpPSDKCHUS Ha
Beixosie MK mukpocxemsl, Hanpumep npu padore TA B KadecTBe NONOJIHHUTENBLHOTO B CHCTEME '"IMPEKTOp -
cekperaps".
B 3apyOexnbix TA, kak mnpaBuiio, IPUMEHSIOTCS ABE pazHoBUIHOCTH cxeM MK, B KOTOpBIX B KauecTBe
JJIEMEHTOB ~ KOMMYTAllMM  HCIOJB3YIOTCSI ~ BBHICOKOBOJIBTHBIE  OMIIOJISPHBIE

Tpan3uctopsl. Ha puc. 3.33 u 3.34 moka3zaHbl cXeMbl HMITYyJbCHBIX KIIOUYEH s X SB1
mukpocxeM OHH, y kotopsix Berxoa MK BBIMOIHEH C OTKPBITEIM CTOKOM.

Ha cxeme puc. 3.33 TpaH3ucTOpHI BKIItOYEHBI 10 cxeme JlapnmuarTona. Kak vi2
U B cxXeMme, mpuBenéHHOW Ha puc. 3.29, naHHAas cxema TakkKe OOecTeunBaeT Ha K 2N555
0onbIION KOIPPUIIMEHT YCUIICHHS MO TOKY, YTO MO3BOJIIET CHU3UTH MOTpeOIeHNe MHIpOCXEME!
TOKa YIPaBIIONIEH IIETIBIO, a, CIIEeOBAaTeNFHO, U HOMEpOHAOMpaTeIeM B IEJIOM.
Ho e€ memocTaTok - OTHOCHTENHHO OOJBIIOE MaIeHWE HANpsDKEHHS Ha KII0Ye B
pexxnmMe Hacwimenus (1,5+2 B). Bo Bpems Habopa HoMepa cxema MK koMmmyTHpyeT Mm';fmﬂ paam:?)pﬂb,ﬁ
pasroBopHBIi y3en (puc. 1.11,a u 1.15). B psne cxem TA HMIyJIbCHBIA KITOY, yaen
BBIIIOJIHEHHBIM 110 TAKOW CXeMe, BO BPEMs PasroBOpa HCIOJB3YeTCsl B Ka4eCTBE Puc. 3.33. Cxema MK g IC SHH ¢

OTKPBITBIM CTOKOM.
MI/IKPO(IJOHHOI‘O YCUIIUTEIIA. Curnan Ipyu 3TOM TIIOCTyHNa€T Ha 633y nepBoTro

TpaH3UcTOpa Yepe3 KoHaeHcaTop éMkocTbio 20 H. JTa BO3MOKHOCTH 00YCIIOBIEHA TEM, YTO NPH HAIMYUK Ha BHIXOZIE
x SB1 e WK BBICOKOTO YypOBHS, YTO MMEET MECTO BO BpEMs pa3roBopa abOHEH-
TOB, BBICOKOE BbIXOAHOe comportuBieHne WC mnpakTuuecku He

Puc. 3.34.
Cxema VK s 2N5401 OKa3bIBaCT BJIMSAHMSA Ha mepeiady 3ByKOBOT'O CHTHajla OT MI/IKPO(lJOHa B
NC 3HH ¢ JIMHHIO.

OTKPBITBIM
CTOKOM.

Ha cxeme pwuc. 3.34 mpuBeneHa IByX-KacKagHas KIIOYeBas

cxema MK, xoTopas Hanbojee 4acTo MCHONB3yeTCs B ammaparax Oosee
na VK BBICOKOTO Kiacca. Tpamzuctop VT2 QopMupyeT HMITYyJIbCHI Habopa

MPOCXBMB pasroBopHbi  HOMEPA (cpemHMil TOK KOJJIEKTOpPAa B PEXHUME HACBIIIEHHS COCTaBIISECT
yaan nopsnka 35 mA), a VT1 cornacyer Boixoa MK UC co Bxopom kitoua Ha
tpansucrope VT2. Pesucrop R2 obecnieunBaer HanexHoe 3anupanue tpansucropa VT2 npu 3akpsitom VT1. Pesuctop
R1 3anmaer nawanpHOe cMmelieHue Ha 6a3zy Tpansuctopa VT1 m cimyxut Harpyskod Beixoga C ODHH c oTkpbIThIM
ctokoM, a R3 orpanmumBaer TOK 0a3pl TpanHzucropa VT2. Ilpu xSB1 =
UCIIOJIb30BaHUU TOM CXEMBI, MaJIeHNe HANPSDKEHUS Ha KIIOYE B PEXKUME Puc. 3.35. Cxea MK
HacwimeHus cocrtasiser 0,1+0,2 B. Juis VIC DHH ¢

Cxema UK (puc. 3.35) pabotaer aHalOrMYHO NMPUBEIEHHON HA  JOTMYECKHM BBIXOLOM.
puc. 3.34, Ho npumensiercss npu ucnosb3oBanud UC OHH c noru-
geckuM BoIxosioM UK. "Husxkut!” ypoBeHb Ha BBIXOJIE MHKPOCXEMBI
HOMepoHabupaTens 3anupaet Tpansuctopsl VT1 u VT2. Ha YK

CrpaBouHbIC JaHHBIE 10 WCIOJB3yeMbIM B cxemax WK WRFOCXSMb
TPaH3UCTOPaM M BO3MOXHAs HX B3aMMO3aMEHSEMOCTb, a TaKXKe
OTEYECTBEHHBIC AHAJIOTH IIPUBECHBI B IJIaBE 7.

R1
33K

2NS551 pa

pasroBopHLIf
yaen



3.5. PA3rOBOPHbIN Y3EJ

B cocraB pa3sroBopHOro y3ia BXOJST:
®  ycuaumenv CuHaiQ MUKpopona,
o ycunumens HY cuenana npunumaemoco ¢ iuHuu;
®  NPOMUBOMECIHASL CXeMd;
®  Ccxema numaHusi paseo80pHO20 Y3ld.
Ha puc. 3.36 mpuBeneHa ollHa M3 CaMbIX PACHPOCTPAHEHHBIX CXEM Pa3rOBOPHOrO y3ia, NMpUMeEHsieMas B
TeneoHax - Tpyokax u TA HACTOJILHOTO THIIA, B COYCTAHUY C PA3TUYHBIMU MUKpocxemamu DHH.
B He#l uMMynbCHBIN KITIOY OJTHOBPEMEHHO

BBIMOJTHSCT (YHKIMIO YCHJIMTENISI CHTHAjda MHUK- Prc. 3.36. Cxema pasrosoproro ysna, Wa

npumensieMoro ¢ MC OHH ¢ oTkpeIThiM -~ PAITOBOPHBIA
podoHa, YTO BO3ZMONKHO TOJBKO IPH UCTIOIb30BAHUU croxom MK 04
tex UC DOHH, MK KOTOpBIX HMMEET BBHIXOH C VT1-V13.Co014 RS 560 +
OTKPBITBIM CTOKOM. :

baza tpansucropa VT1 nmogkimoueHa Kak K
BBIXOJy MHUKpO(OHa, dYepe3  pa3JeIUTeIbHBINH
KoHzaeHcatop eMkocThio 20 HD, Tak u K Beixoay UK
NC OHH. Korma na Beixoge MK UC "swicoxuu”
ypoBeHb, Tpan3uctopel VT1 u VT2 BbeIMONHSIOT
(YHKIUIO YCUIIUTENs CHrHajda MHUKpPO(dOHA, T. K.
IOPU STOM BBICOKOE COIMPOTHBICHUE 3aKPBITOrO
BbIXoHOTO Tpan3uctopa MK MC kak Okl OTKITIOHAET
Beixon WK WC ot 06a3sr Tpamsuctopa VTI.
HauanpHoe cmemenne Ha 0asy VT1 3amaéres
pesuctopom R1. Pesuctop RS saBngercs anementom
OaaHCHOW IeNM JJIsl COTJIACOBAHHS C MMITEAaHCOM
muauK. Pesnctop R6 npencrasiser coboit Harpysky
JIMHUY.

PeueBbie konebanus npeodpasyrorcst B anexTpuueckuii HY curnan snekTpeTHbIM MUKPO(OHOM, pabounii TOK
kotoporo (0,25+0,5 MA) ycranaBimBaercst peauctopoM R2. OT BenmuuHBI pabovyero TOKa 3aBHCHT YPOBEHbL CHUTHAjA
MHUKpO(dOHa.

HY curnan c¢ mwukpodona uepe3 pasjenurenbHblii koHzaeHcatop Cl mocrynmaer Ha 0a3y COCTaBHOTO
tpansuctopa VT1+VT2, xomnekropHoit Harpy3koit kotoporo sBisercss RATC (cm. . 1 puc. 1.3). Ha smutrepe VT2
HY curnan nmosropsier BXojaHO# 1mo ¢opme u Hanpspkenuto. C kosutekropa VT2 ycuJIeHHBIH 1O HanpspKEHUIO, HO
NpOTUBO(A3HbIH BXOJJHOMY, CUT'HAI IIepejaeTcs B JIMHUIO KO BTOPOMY aOOHEHTY.

CuH(Da3HBIH CHTHAT C 3MHUTTEpAa W TPOTHBO(A3HBIA CHTHAT C KOJIICKTOpa

Puc. 3.37. Kk TouKe A
V CHITHTEND Tpamsuctopa VT2, mpoxons depe3 pe3uctopsl R3 m R4, KOTOpbIMEH ycTaHaBIMBaETCS
IEKTPOJMHAMHU | COOTHOIIIEHHE aMIUTUTY] JJIsl HAWTy4IIero IMOoAaBICHNs MeCTHOTO 3 deKTa, CKiIaabBasICh
IeCKOro >Rz B Touke "B", B3auMONIaBIAIOTCS. OTHM JOCTHUTAETCS 3HAYMTENHHOE CHIDKEHHE
0O(pOHA.

Mikpoboua, | | ok | vrs CIBIIMMOCTH CBOErO Trojloca MNpM pasroBope. Takoe BKIIOYEHUE DE3UCTOPOB U

*188 I3 .

+ KIW2E  rpansucropa B TA, MOTY4rIO HA3BAHHE MPOTHBOMECTHO CXEMBL.
BM1 HY curnan BTrOoporo aboHEHTa C JIMHWH, 4epe3 OTKPBITHI TpaH3ucrtop VT2 u
'1‘;0 pesucrop R4 moctymaer B Touky "B", rme ckimajpiBacTCs C CHH(A3HBIM CHUTHAJIOM,
HNOCTYNaIUM 1o Apyroi nemnu depe3d R3, u uepes pasmenurensHbiil koHgeHcaTop C2
Ll

nozgaercs Ha 6a3y Tpansucropa VT3.

Tpansuctop VT3, BKIIOYEHHBIH O cXeMe C OOLIMM SMHUTTEPOM, YCWIMBAET CHTHAJ IO HANPSDKEHUIO, a
Tpansucrop VT4, KoTopbli mnpencraBnser co0oif SMHUTTEpHBIH MOBTOpHTENL, MO TOKy. C amuTTEpa uepes
pasnenutenbHblil KoHmeHcaTop C3 yCWIeHHBIH CHTHAN IOJaeTcs Ha JuHamudeckyio rojoBky BF1. Pesucrop R7,
BKJIFOUEHHBIH B IIEIb OTPUIATENLHOW OOpaTHOW CBS3M, 3a/1a€T TOK CMeEIeHus Ha 0a3y Tpanszuctopa VT3. Pesnuctops
R8 m R9 sBAAIOTCA COOTBETCTBEHHO KOJUIEKTOPHOU U va
SMUTTEPHOM Harpy3kaMu TpanzuctopoB VI3 u VT4, PA3rOBOPHBIA

Hampsokenne  muranus  (mopsagka 3 B) Koy
TEJIC(POHHOTO YCHJIMTEISI | OJIEKTPETHOTO MHKpodoHa
cHumaetrcss ¢ pesucropa R6. Ilpu wucnonb3zoBaHuM
JJIEKTPOJMHAMHUYECKOT0 MHUKpOoQoHa Juisi obecriedeHus
HOPMaJIBHOM CIBIIMMOCTH W Pa30OpPYMBOCTH B CXEMY
BBOJIUTCS JIOTIOJHUTEIBHBIN YCUIUTENb, BKJIIOYCHHBIA 10
cxeMe ¢ o0mmM amutTepom (puc. 3.37).

IIpu stom pesuctop R2 (puc. 3.36) BBIOTHSAET
(OYHKIIMIO KOJUISKTOPHOW Harpy3ku TpaH3uctopa VT1
(puc.3.37), a pesucrop R2 (puc. 3.37) 3amaér HavampbHOE
cMmemienne Ha 6a3y. Konnmencatop Cl - pa3nenutenbHBIH, a
pesuctop R1 cmyxur st ycTpaHeHHS BO30YXKIeHHE
YCHUIIATEIS.

Ha puc. 3.38 npuBeneHa erie oaHa Pa3HOBUIHOCTh
pasroBOpHOro y3lla, MCHONb3yeMoro B cxemax TA, B
kotopeix MK wnmum PK BemonHen mo omHoil u3 cxeM

Puc. 3.38. Cxema pasroBopHoro ysina,
npumensiemoro ¢ MK unmu PK, npusenennsix Ha puc. 3.32, 3.34, 3.35.



MpuBEeNEHHBIX Ha puc. 3.32, 3.34, 3.35.

HY cwraan c¢ oanekrpetHoro wwukpodona BMI1, Tok kotoporo 3amaercst pesuctopoM RI1, uyepes

oxemsl

pa3neNuTeNbHbIN KoHAeHcaTop 02 mocTymaeT Ha 0a3y TpaHsuctopa VTI,
BKJIFOUEHHOTO TI0 CXeMe C OOMMM SMHUTTEpOM. KOJIIEKTOpHOW Harpy3Kou
TpaH3ucTopa sBiseTcss pe3uctop R3. Pesucrop R2 3amaér HagambHOE
cMmelleHue Ha 0a3y TpaHsuctopa, a R4 yBenmnuumBaeT BXOIHOE
CONPOTHUBJICHNE KacKaja W CTaOWIM3HpYyeT padovyl0 TOYKY TpaH3UCTOpa.
Konpnencarop C3, BKJIIOYEHHBIH B IIENIb OTPHULATENLHON OOpaTHOW CBs3M,
ycTpaHseT Bo30Oyxiaenue ycunuress. [luranume ycwiurens u MHKpogoHa
OCYILIECTBISIETCS C BBIXOJa pa3rOBOPHOrO KiIroua uepes pesucrop RS.
Knomka "*" myHTHpyeT cuUrHaa MUKpO(OHa NpU HEOOXOIMMOCTH

OTKJIIOYHTh €r0 BO BPeMs pa3roBopa.

C xomnektopa VT1 yCcHIEHHBIH TIO HANPsHKEHUIO CHTHA TOCTYMAeT Ha BXOJ AMHUTTEPHOTO TIOBTOPUTENS Ha
Tpansuctope VT2 ¢ mporuBoMecTHOU cxeMoil. C xomekTopa VT2 yCHICHHBIH CUTHAN Yepe3 OTKPBITHIH pa3roBOPHBIN

K04 mogaéres B muanio ATC.

HY curnan Broporo aboHeHTa ¢ JTMHUU depe3 oTKpbIThI PK, menn nporuBomecTHO# cxemsbl (VT2, R6, R7)
pasnenurensHblil koHgeHcarop C4 nocrtymaer Ha 0a3y ycunurens Ha TpaHsuctope VT3, KOJUIEKTOpHOH Harpyskon

KOTOPOTO SIBJIIETCS AMHaMu4eckas ronoBka BF1.

ITuranue Tenedonnoro ycwmmrens (2,5+3 B) caumaercs ¢ pesucropa R9.

Bmecro pesuctopa R9 wyacto wucmone3yrorcs ABa MAM TPU AMOJA,
BKJIIOUEHHBIX IOCIIEN0BaTeNIbHO. [lazeHre HampspKeHUs Ha KaXJIOM M3 JMOJIOB
cocraiaser 0,7 B. HHorma ucnonb3ylOT CTaOMIMTPOH C  HalpshHKEHHEM
crabunmsaiuu 3,3 B.

TenedoHHBIE yCHIWTENb MOXET OBITh BBIIOJHEH M 1O CXEMe
OMUTTEPHOTO IMOBTOPUTEIIS, TPpUBEAEHHON Ha puc. 3.39.

Ha puc. 3.40 npuBeneHa cxeMa pa3roBOPHOTO y3ja ¢ MPOTHBOMECTHOM
CXeMOH MOCTOBOTO THIIA. JTa CXeMa Haumbojee 4acTo mNpuMeHsercs B TA ¢
JIMCKOBBIM HOMEpOHaOHMpaTeaeM, BO WHOTIAa UCTONb3yeTcs U B TA ¢ KHOIOYHBIM
HabOPOM.

B cxeme wucnonb3yercsi yYrojbpHbIH MHUKPO(OH, IHTaHHE KOTOPOTO
OCYIIECTBISIETCSI HETIOCPEACTBEHHO C JIMHWMHM 4epe3 oOMoTky I Tpancdopmatopa
(ymeeitHas 06MoTKa). MUKpO(OH BKIIOYAaETCs B AMaroHajlb MOCTa COCTOSIIETO 3!
comporuBiieHnss ATC W  JHHUM, CONPOTUBIICHUS JIMHCHHOW  OOMOTKH
tpancdopmaropa (I), OamancHoi oOMorku Tpancdopmaropa (II) u GamancHoro
KOHTypa, Ha pe3uctopax R1, R2 u xongencatope Cl, compoTHBIEeHHE KOTOPOrO
PaBHO SKBHUBAICHTHOMY conpoTuBiieHnto auaund U ATC.

x SB1

FA1 BF1

Pa3roBOpHLIR

Kmou

DneMeHThl 0allaHCHOTO KOHTYypa IOJOUpPAIOTCS TakuM oOpa3zom, 4ToObl  Pue. 3.40. [lpuruBomectHas MocToBas

YpaBHOBECHUTH IIEYH MOCTA, BEIPABHUBAS TOKHU B IMHEHHOHN M OaTaHCHOW 0OMOTKAX.

cXema pa3roBOPHOTO y3Iia.

IIpu paBHBIX BeanmunHaX TOKOB B 00MoTKax I u I ypaBHOBEImEHHOT'0 MOCTa OHM UMEIOT Pa3HOE HAIpaBJICHHE,
B pe3ylbTaTe 4Yero TOKHW, HaBoAuMble B TenedonHOUW obMoTke (III) Tpancdopmartopa, B3aMMHO KOMITEHCHUPYIOTCS

Puc. 3.41. IIpotuBoMecTHass MOCTOBast Ha
CXeMa pasrOBOPHOTO Y371a C IIEKTPETHLIM  [PBIFOBOPHIA
MHUKDOMOHOM. Koy
T
C1 VT1,VT2C9014 VD2 VD3 BF1
100mk R2
820 |
— ? WA ¥ Ijﬂ
R6 1
56k _lvr2
VD1
R?
220
MpeaACTaBIACT 0060171 AKTUBHOC HeIUHEHHOE

CONIPOTHUBIIEHHE, ILIYHTHUpYIOIIee JeiicTBue KOTOPOro
BO3pAcTaeT NpH YBEIWYCHUH HATPSOKEHUS HA 3aKAMax
ammapara.

Cxema, mpuBeneHHas Ha puc. 3.41 pabotaer
aHANOTHYHO  mpensigymmeld. OTauume COCTOMT B
WCIIONB30BAaHUM  DJIEKTPETHOTO  MHKpodoHAa  C
ycuuTeneM Ha TpaHsuctopax VT1, VT2 u nammauem
cBeroro/a B OanaHncHOM KoHType. KHomkoit "*" Mox-
HO OTKJIFOYHUTH MUKPO(OH BO BpeMsl pa3roBopa.

CBOH rosioc B TeneoHe TPYOKH HE TPOCITYIINBACTCS.
Takum oO0pazoM JocTUTaeTcsl IOJABICHHE MECTHOTO
s¢dekra. [Ipn 3ToM TOK MHKpo(pOHa BTOPOro aOOHEHTA
He ociabisieTcs, Tak Kak nporekaer B oomorkax [ u I B
OJTHOM HarlpaBJICHHH.

AMIUIMTY/IHBII OTpaHUYMTENb YPOBHSI CHI'HaNa
(pputTep) BBINOJIHEH Ha BCTPEUCHO BKIIIOUEHHBIX IMO-
nax (FA1). On mpenHa3HaueH AJs TMpeAOXpaHEHUS yxa
pasroBapuBAIONINX MO TeJePOHy OT aKyCTHUECKHX
yZapoB, BO3HUKAIOIINX BCJIEACTBHE PE3KOTO YBEIHUCHUS
3BYKOBOTO [aBJICHUS, pa3BUBAEMOro Teine(oHOM mpH
UMITyJIbCaX IIOBBIIICHHOTO HANPSDKEHHUS B JMHUH. B
Ka4eCTBE OTPAHUUYUTENEHl  MOTYT  HCIOJIb30BATHCA
BapUCTOPBI U TPaH3UCTOpHL. B o0mem ciyuae, ¢ppurrep

VD3 VD4 BFf

[N
| = I

Puc. 3.42.
IIporuBoMecTBast
R{910CTOBas cXema
{RBrOBOPHOTIO y3ja C

M

M oHQN. C5
ARl LN

470 I XG0B



B cxeme Ha puc 3.42 Takke MPUMEHSETCS dJICKTPETHBIM MUKPOGOH C YCHWINTENeM Ha TpaH3uctopax VT1 u
VT2. HanpsbkeHue nuTaHus MUKpodoHa CHUMAeTcs ¢ dJIeMEeHTOB OamaHcHoro koHtypa RIO, RI1 m C5 wu
CTAaOMIM3UPYETCS MHTETPUPYIONIEH 1enoukoit Ha pe3uctope R9 u xonnmencatope C4. Pesuctop R8 3amaér pabounii Tok
Mukpodpona BM1. Pesuctop RS m xornmencatop C3 npenHazHavdeHbI Ul TPEIOTBpALeHIsI BO30YKACHUS MUKpOodoHa.
Crabumurpon VDI ciyuT JUIs 3aIUThI CXEMBI OT OPOCKOB HAIPSHKEHUS IPH KOMMYTAIMH Pa3rOBOPHOTO KITIOYA.

Ha puc. 3.43 npuBeneHa cxema pasroBOPHOTO y3da C TPOTHBOMECTHBIM An(QepeHIaIbHBIM
tpancopmaropom T1 m OGanmancHbIM KOHTypoM Ha pesucropax R1, R3 u xonmencarope Cl. Pesucrop R1 m
koHzaencarop Cl obecrieunBaroT Takxke IMUTaHUE AIIEKTPETHOT0 MUKpOdoHa.

3 pas m::pﬂ " Cxema o0Onajaer XOpOIIMMH XapaKTEPUCTUKAMU  YCHIICHHS
ATk VDI VD2 t KoY currana Mukpodona u tenedoHa, HO MoJiaBlIeHue MeCTHOro 3 dexra 31ech
— ™ HECKOJIBKO XYy’K€, UeM B IMpebIayIIeil cxeme.

Ha 3aBome "TPABUTOH" B r. UepHOBIBI B HACTOSIIEE BpeMs

BFt

T : 3%:'; R BBINTYCKAETCSl CMEHAIM3UPOBaHHAS MHKpPOCXEMa pa3roBOPHOrO y3ia -
I + KPKJ38XII1A (anamor TEA1059). B tabmnure 3.10 npuBeaeHb Ha3HAYCHUS
BBIBOJIOB. CxeMa e€ BKJIIOUEHHUs mpuBercHa Ha puc. 3.44. TlomxmodeHue

VT, VT2 Caot4 MHUKPOCXEMBI HE TpeOyeT COONIONEHUS TMONAPHOCTU HANpPSKEHHS Ha

BbiBojIax 1 u 15, mockonbky B UC npeaycMoTpeH JUOJHBINA MOCT Ha BXOJaxX
muHud. CXeMa MMeEeT XOpPOIIUE XapaKTePUCTHKH YCWJICHUS W TOJaBICHUS
MmectHoro s¢ddekra. Pesucrop R10 mo3BoisieT peryiaupoBaTh I'POMKOCTb
1 T2 npuema. B Mukpocxeme uMeeTCsl BHYTPEHHUH HCTOYHHK OIOPHOTO
y n HATIPSKCHUS [T TUTAHKUS JIEKTPETHOTO MUKPOQOHA (BBIBOA 3).
I IIpenycMoTpeHa  BO3MOXHOCTH ~ pabOTBI  MHUKPOCXEMBI B
Puc. 3.43. PasroBopubiit y3e ¢ IPOTHBOMECTHEIM 1o o hOHHBIX AMMApaTaX C YACTOTHBIM HAGOpPOM HOMepa. B sToM ciyuae
b depeHIHaNbEHEIM TPaHCHOPMATOPOM. .

JIByX4acTOTHBIH Kox ¢ Bbixoma TONE wmukpocxembl HOMepoHabupartemns

nmonaércst Ha BeBox 13 WMC KP1038XIIl. Ilpu stom "musxuti” ypoBeHb Ha BBIBOJIE 6 OJIOKMPYET MHUKPOQDOHHBII

YCHIIUTEIb (Ha CXeMe He MOKa3aHo).
Ta6a. 3.10. Hasumauenme BriBomoB MCKP1038XIII.

Bobiso |Hasznauenne xes *vm cs
KC2135 DA KP1038XN1A 33n

1 Bxoxa nuBum. W 15 1] fg
2 |OGumwmii BeIBO. T oy piie L > c7";,.. I
3 IInroc HanpsKEeHUs MUTaHUS. o % —iH
4 |Bxox TpakTa nepejadn. Hi 2
5 Bxon TpakTa nepenaum. B 7—:‘1|T_‘|
6 Bxon 010KkupOBKY TIepenavH. & |__._‘°I :
7 Beison amst pusbTpa. [j;;k 2 I
8 MuHyc HanpsKeHUs MUTaHUS. b 2
9 Bxon perynupoBku orpaHudeHusl. s %
10  |Bxonx Tpakta mpuéma. R10
11 |Bxonx perynupoBKH YCUJICHHS TpakTa npuéma. o b
12 |Bbexox TpakTa nmpuéma. 13?&3
13 |Bxonx ToHaTBHOTO CHTHANA.
14 |[Tomo>XUTENBbHBIA BBIXO MOCTA. -
15  |Bxox nmuawmm. Puc. 3.44. Cxema Bkmouenus UC P
16  |Beixoj TpakTa mepejauu. KP1038XIT1A.

AO "CBETJIAHA" B 1. C-Ilerepbypre npousBoaut MC pasrosoproro yzna KP1064YHI1, xotopas sBisercs
3anorom muxpocxemsl TEA1067 ¢upmsr "PHILIPS". Konuepn "POJIOH" B r. IBaHO-®PpaHKOBCKE BBIYCKAaeT 3Ty
Mukpocxemy ¢ MmapkupoBkoil KP1085YHI1. Mukpocxema wumeer myumwue no cpasHeHumto c KP1038XII1
XapaKTEPUCTUKH U 00JIa1aeT CIeAyIOIIMMH JOCTOMHCTBAMM:

®  UMeeT BH HHUY CTAOWIM3UPOBAHHBIN UCTOYHUK MIUTAHUS OT JIHHUM;
€eT BHYTpE CTAaOUIM3UPO CTO 0 . 1 N SP!F“ ‘
®  BO3MOXXHOCTh HCIIOJIb30BAHUS MUTAHUSA CXEMBI JUIS TEPUPCPUITHBIX 2 o
YCTPOUCTE; —=leas1| XY | ace 17
® IIMPOKMH  JMHAMHYECKMH ¥  YaCTOTHBIA  JWANa3oH  yCHJICHUS 3 GAS2 REG _1‘2‘
MHUKPO(OHHOTO YCHIUTENIS U YCUITUTEIS TIPOCITYIINBAHUS ; 4 :
e  CHMMETPHYHBIC BBICOKOOMHBIE BXOmbI (64 kOM) mms wucmons3oBamms ——] QR- u -15.,
MHKPO(OHOB THHAMHYECKOTO, MATHUTHOTO M ITbE302/IEKTPHUECKOTO THITA; .9 QR+ MUTE 1-‘-..
®  ACCHUMETPUYHBIH BBICOKOOMHBIH Bxon (32 kOM) &I HMCTONB30BaHUS 8 1
MHUKPO(OHA ICKTPETHOTO THUIIA; —1 GAR DTMF 2,
e  BXOJ JUIS IIepeJaydl CUTHAIa MHOTOYAaCTOTHOTO CHIHaja Habopa HoMepa -7 MIK- Pp [i2
(DTMF) u uudpoBoit nHpopManmy; 8 %"
e MpUEMHBIA yCWINTENIb C BBIXOJOM Ha HArpy3Ky (TeaedoH) MarHUTHOTO, o MIK+ R =
JMHAMHUYECKOTO M MbE303JIEKTPUIECKOTO THIIA; — STAB ov MO

e BO3MOXHOCTb OTKIIOYEHUs MuKpodoHa (mpuéma) Impu Iepejpaue
MMITYJIbCHOTO MJIM MHOTOYacTOTHOTO Habopa (Bxox MOTE); Puc. 3.45. Toxonéexa UC KP1064YH].
e CHIDKCHHE IIHTaHHA BO BpEMs HMITYyIbCHOTO Habopa s OTCYTCTBHS
WCKaXCHWI CUTHAJIA M IISITIKOB B Tele(OHHOH TpyOKe;
e  KOMIICHCAIIWS 3aTyXaHHs JINHUM;



aBTOMAaTHYECKas PeTyJINPOBKA YCUIICHHS CUTHANA Telae(pOoHHO JTHHNH.

IMokonéska MC KP1064YH1 npuBenena ua puc. 3.45, Ha3HaueHNE BHIBOIOB B Tabm. 3.11.
Ta6.1. 3.11. Haznauenue BoiBogos IC KP1064YHI.
BoiBoa | O603HaueHue |HazHauenne

1 LN [TonoxuTenbHbINA BXO JTUHAH.

2 GASI PerymupoBka kodhpunmenTa yeriieHus mepeaaronero yCuanTes.

3 GAS2 PerymupoBka kodhpunmenTa yCuieHus mepeaaronero yCuanTes.

4 QR- MHBepCHBIN BBIXO MPUEMHOTO YCHUIIUTEIS.

5 QR+ HeunBepcHslil BBIXO TPUEMHOTO YCUITHUTENS.

6 GAR PerynupoBka koadduipeHTa ycuieHus: TPUEMHOTO yCHITHTEIS.

7 MIK- WuBepcHBIi BX0 MUKPO(OHHOTO YCHIIUTEIS.

8 MIK+ HewunBepcHslii BX0] MUKPO(QOHHOTO YCHIIUTEIIS.

9 STAB BerIxoj ctabunnzaTopa Toka.

10 oV OTpuLaTenbHbIN BXO JUHUU.

11 IR Bxon mpuémuoro ycunurens.

12 PD Bxox cHUXEHHS MOIITHOCTH MOTPEOICHUS.

13 DTMF Bxox MHOTOYacTOTHOTO HAabOpa.

14 MUTE Bxox 6:110kupoBKH MUKPO()OHHOTO YCHITUTEIIS.

16 UST Brixon "HanpspkeHrne TUTaHUS IepuepUuitHBIX YCTPOUCTB" .

16 REG Bxox perynupoBKY HANPSHKSHUST TUTAHUS.

17 AGC Bxonx APY.

18 SPLE Bxox o01ei peryJIupoBKN yCHIICHHSI.

OCHOBHBIE XapaKTEPUCTHKH MHKPOCXeMBI pasroBopHoro y3na KP1064YH1 npuBenenst B Tabm. 3.12. 1
Tab1. 3.12. OcHoBHble xapakTepucTuku MIC KP1064YHI1.

Ilapametrp O6o3HaueHnne [3HaueHne
HanpsokeHue BHYTPEHHETO CTaOMIIM3UPOBAHHOTO HWCTOYHMKA muTanus 1pu|ULN 4:45B
IO IKJTFOUCHHH K TeeOHHOHN JTNHUY.
Jlnana3oH U3MEHEHUs TOKa JTUHUH. Iy 10100 MA
Tok notpednenus, e Ooiee, mpu:

e "nuskom" ypoBHe Ha Bxone PD lecr 3MA

e "gvicokom” ypoBHe Ha Bxozie PD Leen 100 MxA
Tok notpednenus nepudepuiitnsiMu ycrporicramu npu ILN - 36 MA, He Oosee IP 3.0 MA
Jlnana3oH yCUIICHHUS

®  MHUKPO(OHHOIO YCHIIUTEIS ADV 44+60 nb

e  TNPHEMHOTO YCHIHTENS ADV 17+39 nb
YacToTHBIN AMAIIa30H F 20020000 I'rg

Ha puc. 3.46 npusenena cxema Bmouenust MIC KP1064VHI1.
Muxkpocxema u e€ nepudepuitHbie KOMIIOHCHTBI UCIOJB3YIOT MUTAHUE TENC(OHHOW JIMHHUH, C MOMOIIBIO

koroporo  MC  BelpabaTbiBaeT
COOCTBEHHOE CTa0WIN3UPOBAHHOE
Hanpsokenue UST. Beixog UST
MOXET OBITh HCIIOJB30BAB IS
mutaaus MC OHH wu  japyrux
nepudepruitHBIX KOMIIOHEHTOB.

Buytpennnii
CTabMIM3aTOp TOKA BKIFOUAETCS C
MTOMOIITBIO pesucropa R10
COTIPOTHBIICHUEM 3,6 KOM,
MOJKIII0YaeMOTO BeIBOZA 9
(STAB) Ha kopmyc.

Pesuctop 118 3amaér Tok
Harpy3ku  JuHUM.  lI3MeHeHue
compoTuBlIeHHus  pe3ucropa RS
BJIMSIET HA KOY()(DULNEHT YyCHICHUS
MHUKpPO(OHHOTO YCUIIUTENH,
yCWIMTeNns ~ CUTHaima  mpuéma,
MECTHBIN s dexr u
MaKCHMaIbHYIO aMIUTUTY Ly
BBIXO/IHOTO CUTHAJIa B JINHUIO.

MukpocxemMa — COIEPKUT

C

Ha
PAIrOBOPHLIA = s c7
RS 8,2n
Iaion DAT KP1064YH1 GG 68n iy —L
LN
Ha Bxcq U >
MMKDOCXOME] < UST
HoMepoHabupaTens
Puc. 3.46. Cxema MIK-
MNOOKIXOYCHUS ¥
HC KP1064YHI1
(TEA1067).
MiKs aoc I Rt
' is +|
5
Ha BbIXOA TONE
MAKDOCKEMBI & 13 pTwF
HOMepoHabupaTena
10
oV
Ha BLIXOA, MUTE 14
MAKPOCXEME] € IIUTEI
HomepoHaGupaTena

MHUKPO(OHHBII YCHIINTENb CO cOANaHCUPOBAaHHbBIE BXOJHBIM conpoTHBieHreM 64 kOM (2 x 32 kOMm) u ko3¢ PpunneHTom

ycuwnenust 52 ngb. OTo mo3BoiisieT
MbE30JIEKTPUUECKHE.

HCIIOJIB30BATh MPIKpO(l)OHLI QJICKTPETHOTO THUIIA, @ TaKXKC AUHAMUYCCKHUC U



Konnencarop C8 &mkoctpio 100 nd, moaKIOUeHHBIA MEXTy BBIBOJaMHU 2 U 18 HEoOXoauM I CTaOHUITbHON
pabOThI YCHITUTEIIS.

IIpu momaye Ha Bxox MUTE (BeiBon 14) "6bicok0e0” ypOBHsI OTKIIOYAIOTCS MUKPOQOHHBIM M TelehOHHBIH
YCHJIMTENN, 9TO AAa&T BO3MOXKHOCTBH TI€peladyd CHTHajla MHOTOYAaCTOTHOTO KOJa ¢ MHKPOCXEMBI HOMEpOHaOHpaTes,
nonaBaeMoro Ha Bxog DTMP (BeiBoa 13). Koaddurment yeunenns ycwmmrens curiana DTMF coctasnser 25,5 1B u
PEryIHpyeTCst OTHOBPEMEHHO ¢ MUKPO(OHHBIM YCHIIMTEIEM C MOMOIIBI0 pe3ucropa R9.

[Tpuémuslit ycmurens uMeer oauH Bxoj L (BeiBox 11) M 1Ba KOMIUIEMEHTApHBIX BbIXoaa: mpsiMoi QR+
(BbIBOA 5) M mHBepcHBI QR- (BhIBO 4). B 3aBMCHMOCTH OT YyBCTBUTENBEHOCTH U THIIA IUHAMHYECKOH rOJOBKH MOTYT
OBITh 3ajielicTBOBaH onHA WM 00a Bbixonma. Koadduiment ycminenus npu€MHOTO ycwiuTens cocraisieT 25 nb u
perynupyercst B quanazone £8 nb ¢ momomrsio pesucropa R13. [Ipu ucrnons30BaHUU OJHOBPEMEHHO JIBYX BBIXOJIOB
YCHJIMTEIIS YCUIICHHE Bo3pacTtaeT Ha 6 nb, HO mpu 3TOM HEOOXOIUMO HUCIOJB30BATh MPOCIYIIMBAIOIICE YCTPOMCTBO €
conpotuBiieHueM Bbime 450 Owm (BHICOKOOMHBIE JIHHAMHUYECKHE, MAarHUTHBIE M TIhE303JEKTPHUECKUE MPOCITy-
muBarorue ycrpoiictsa). [Toakmrodenne konnencatopo C10 u C12 HeoOX0oauMO 15t CTAOMIIBHOM paOOThl YCHITUTEIIS.
Komnencarus moteps B JHHAN JOCTUTACTCS aBTOMAaTHYECKHM HM3MEHEHHEM KO3 @HUIHEHTa yCHUIICHHEe MUKPO(POHHOTO
Y MPUEMHOTO YCHIIUTENICH. DTO JOCTUTaeTcs BKiIoUeHueM pesuctopa R11 ¢ BeBoma 17 Ha xopryc. ConmpoTHUBIeHHE
pesucropa R11 BeiOMpaeTcs B 3aBUCHMOCTH OT HamnpspkeHHsS nmuTaHus B JMHUHM ATC W CONMPOTHBIICHUS THUTAIONIETO
Mocrta. Eciam HeT HeoOxommMocTu B ucnonb3oBaHud APY, BeiBoj 17 octaéress CBOOOIHBIM. YCHIUTENH MPU ITOM
00eCIeYnBaOT MAaKCUMAaJIbHOE YCUIICHUE.

B TedeHue UMIyNIBECHOTO HA0Opa MPOUCXOIWT Pa3pbiB JIMHHU, BCJICICTBHE YEr0o IPEphIBACTCS IHTAHHE
nepuepUiHBIX YCTPOWCTB, MOIKIFOYCHHBIX K BHIBONY 15. MHTEepBaNbl MpephlBaHUs CTIaKUBAKOTCS KOHICHCATOPOM
C3. "Buicokuii” ypoBenb Ha Bxone PD (BeiBox 17) cHmxaer motpebieHue Toka ¢ 1 MA 0 55 MKA U OTCOCTUHSET
koHneHcarop C9, MOJKIIOYCHHBIA K BhIBOAY 16. BenenctBue 3Toro crabmim3aTop HE MMEET 3aJIEPXKKU BKIIFOYCHHUS
IocJIe pephIBaHus JIMHIH U popMa Toka Ice B TeueHne HMITy IbCHOTO Habopa ocTaéTcss HeNCKaKEHHOH.

Pesucropsr R3+R8 cocTaBisioT ey KOMIIEHCAIUH MECTHOTO 3¢ deKTa.

HITO "MHTETPAJI" B r. MuHCKe BBITyCKaeT MHKpocxeMy pasroBopHoro ysna OKP1436XAl1 (amamor
TEA1068). OTa MuUKpocxemMa MMeeT HEeCKOJIbKO Jydmue xapaktepuctukd, ueM C KP1064YHI1. B gactHocTH, B 1Ba
pasa cHmwkeH Tok motpednenus. [{okonéska NC DKP1436XA1 u cxema BKiIroUeHus Takue ke, kak 1 KP1064YHI1. Ha
puc. 3.47 npusenena cxema BkimodeHns MC DKP1436XA1 co crienmalbHBIM MOCTOM ITOAABIEHUS MECTHOTO 3 deKTa.
[enp koMneHcalmu MecTHOTO 3ddekTa cocTouT u3 pesucropos R3, R6, R7, R9 + R11, R13.
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HC DKP1436XAl _ 150
(TEA1068). -+ QATek I o

Ha puc. 3.48 mnpencraBieHa cxema pasrOBOPHOIO Yy3/a Ha LIMPOKO PaclpoOCTPaHEHHOHW MHKpOCXeMe
K157Y]12. UC K157YJ12 npencraBinseT coOOl MByXKaHAIBHBIH OmepanuoHHbIN ycunutenb (OY) yHHBEpCAbHOTO
Ha3Ha4YeHHs, 00JaNaloNINii HU3KUM ypPOBHEM COOCTBEHHBIX IIYMOB M MaJIbIM TOKOM moTpedneHus. OY mormyckaeT
0opIION AMama3oH BXOIHBIX OH(QepeHInanIbHBIX HAIPSHKEHUH, UMEeT 3aIIUTy OT KOPOTKHUX 3aMBIKAHWN Ha BBIXOZE.
HomunaneHoe Hampspkenne mnuTanus =15 B, Bo MuKpocxema coxpaHsSeT paboTOCTIOCOOHOCTh IMPH HAMPSHKEHUH
nuTaHust oT +3 B, 9T0 1a€T BO3MOKHOCTH HCIIOIB30BaTh €€ B CXeMe Pa3TOBOPHOTO y3i1a TeledoHa.

Ha DAI1.1 cobpan ycwnutens curHaia MukpodoHa, a Ha DA1.2 ycunmurens curHana npuéma ¢ jmHuu. OY
BKJIIOUEHBI 110 CXEME€ HEMHBEPTUPYIOIIEro yCUIUTeNs nepeMeHHoro Toka. Ha Tpansucrope VT1, pesuctopax R1 u R3,
konnencarope Cl crabmwmtpone VD1, muone VD2 u ceroguone VD3 coOpaB MCTOYHMK NUTaHWS, KOTOPBIHA
obecrieunBaeT aByxnossipHoe nutanue OY.



Tpansuctop VT2 obecrieunBaeT yCuiIeHHE 10 TOKY cMTHana MUKpodoHa ¢ Beixoga DA1.1. Pe3ucropst R9 u
R10 mpencraBisiror coboit ameMeHTs MpoTuBoMecTHOH cxembl. Konaencarop C5 B 1enu pe3ncTopa oOpaTHOM CBSI3U
MpenHa3HadeH A HCKioueHus aBTokoneOannii. Kongencaropel C4 m C9 mpenHa3Ha4YeHBI YIS YCTOWIHMBOW paOOTHI
OV ¢ 3aMKHYyTOI 06paTHOH cBsA3bI0. EMKOCTB KOHIEHCATOpA SaBﬁgI/IT 0T NTyOWHBI 0OpATHOM CBSI3H.
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3.6. PA3rOBOPHbIN Y3EJ1 TA C "rPOMKOU CBSI3bIO"

HITIO "UHTETPAJI" B r. Muncke mnpousBogut MC mis rpomkoroBopsmero TA
OKP1436XA2 (anamor ¢upmer "MOTOROLA" - MC34118). AO "CBETJIAHA" B r. C-
[TerepOypre BbIycKaeT 3Ty MUKpocxeMy ¢ MapkupoBkoit KP1064XA1.

Llokonéska C DKP1436XA2 npuBenena Ha puc. 3.49, Ha3HaYeHUE BBIBOJOB B TaOJI.
3.13. Crpykrypnas cxema UC DKP1436XA2 npusenena na puc. 3.50.

NC DKP1436XA2 npexncrasisier coOoi ynpapisieMblid rojocoM ycunurens it TA ¢

rpoMkoii cBs3pto. VMIC BkmowaeT B ceOs Bce HEOOXOIUMBIE YCHIIMTENH, aTTEHIOATOPHI,
JICTEKTOpbl YpOBHA U JIOTUYECKYIO CXEMy YIPaBICHHUS, SBIAIOIIMECS OCHOBOM Juis
BBICOKOKAUECTBEHHBIX TeIE()OHHBIX CHCTEM.
MukpocxemMa BKIIOYaeT B ce0s MHKPOGOHHBIH YCHIUTENb C PETyIHpPOBKOW YCHICHUS H
OJIOKHPOBKOW ~ yCHJIMTENsI, TPHEMHBIA W TEpelaroluid aTTeHI0ATOphl, paboTaromme B
JOMOJHSIOMEM PEXUME, AETEKTOPHl YpPOBHS Ha BXOJaX M BBIXOJAaX OOOMX aTTEHIOATOPOB H
UIeHTU(QHUKATOPEl (OHOBOTO IIyMa Ui KaHAIOB MepeAadyn M mpuéma. JleTekrtop curhHana
YacTOTHOTO Habopa HoMepa OJIOKUPYET BBIXOJ MPUEMHOT0 HISHTH(PHUKATOpa (HJOHOBOTO ITyMa
BO BpEMsI CUTHaJIa YaCTOTHOT'O Habopa.

Mukpocxema BKIIOYaeT B ceds TakKe JBa JIMHEHHBIX (UIBTP BEPXHUX 4YacToT. Bxon
OJIOKUPOBKM MHMKPOCXEMBI IIO3BOJISIET OTKJIIOYHUTH MHUTAaHUE BCEH CXEMbl I'POMKOW CBS3U B TO
BpeMsi, Korga 3ToT pexxuM He ucnonbdyerca. OC DKP1436XA2 moxer paboraTh Kak OT

TunoBoii TOK MoTpebiIeHus 5 MA.

Puc. 3.48. Cxema pa3roBopHOTo y3ia
Ha MIC K157Y]12.
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Puc. 3.49. [{okonépka
HC DKP1436XA2
MCTOYHMKA MUTAHUS, TaK U OT TenedoHHoit munu. Hanpspkenne nuranus UC HaxoauTes B npenenax ot 2,8 no 6,5 B.



TXO HTI HTO-

KOMITAPATOP

vB vic CT RXO

Puc. 3.50. Ctpykrypnas cxema 1IC
rpoMkoi cBsizu OKP1436XA2.

Tao.. 3.13. Haznauenue BeiBojioB IC DKP1436XA2.

NepiB (O003HA-
ona qeHme Ha3znauenue

1 TO |Beixox ¢pwistpa. BeixogHoe conportusienue menee 50 Owm.

2 FI1 Bxon ¢unbrpa. Bxonnoe conporusnenne 6oxee 1 MOwm.

3 CD |Bxox 6noxupoBku Mukpocxemsl. "Huskuit" yposens (< 0,8 B) paspemaer padory VC. "Bricokuit"
ypoBerb (> 2,0 B) 3ampemaer pabory MC. HomuHanpHOE BXOJHOE COMPOTUBIICHHE MPU 3TOM
cocrasiszeT 90 kKOwm.

4 VCC |Hanpspkenwe mnuTaHus. Pabodee HampspkeHHWE HaxXOOWTCs B Tpenenax ot 2,8 mo 6,5 B mpu
notpebssieMoM Toke okoio 5,0 MA. Ilpu camkennu VCC ot 3,5 mo 2,8 B cxema APY monmxkaer
yCHIIeHHE MPUEMHOT0 aTTeHIoaTopa 1o -25 1b B pexxume npuéma.

0 HTO+ |Beixox BTOporo mapadasnoro ycwimmtens. Vmeer (UKCHpOBaHHBIA KOA(QQUIMEHT yCHIEHHS WU
paBeH -1. BrxosiHoit curnai npotuBogasHblii OTHOCHTENbHO Bbixoaa HTO- .

B HTO- |Beixon mepBoro mapadasznoro ycuiureis. KodddumueHT ycwieHns ycTaHaBIMBaeTCs BHEITHHUMHU
pe3ucTopamu.

7 HT1 |Bxox nmepBoro napada3Horo ycuianTess. Y pOBEHb IMOCTOSHHOTO HAIIPSHKSHUS MPUMEpPHO paBeH VB.

8 TX0 |Bsixon mepenaromiero aTTeHOATOpa. Y POBEHb MMOCTOSTHHOTO HAIPSDKEHUS IPUMEPHO paBeH VB.

9 TXI |Bxox mepenaromero arreHaTopa. MakKCUMaIBHBIM — ypOBEHb BXOAHOTO curHama 350 mB.
Bxoanoe conporuBierne paBHO 10 kKOM.

10 MKO [Bexon wmukpodonHoro ycmmurens. KoapounueHT ycuiIeHHS yCTaHABIMBACTCS BHEITHUMH
pesucTopamu.

11 MCI [Bxoxg mukpodoHHOrO ycmiuTens. YpPOBEHb NOCTOSHHOTO HAIpPsDKEHHS NPUMEpHO paBeH VB.

12 MUI' |Bxox 6mokupoBkn mMukpodoHa. "Huskuit" yposens (< 0,8 B) paspemaer paboTy MHKpo(pOHHOTO
yewmtens. "Beicokmit" yposens (> 2,0 B) GmoxmpyeT MUKpOGOHHBIH yCHINTENh, HE OKa3bIBas
BJIMSIHUS HA OCTAJIbHBIC Y3JIbI CXCMEI.

13 VLC |Bxon ympaBiaeHuss TIpoMKOCTbIO. IIpHEMHBIA aTTeHI0OATOp HMMEET MAaKCUMAallbHOE YCHUJIEHHE B
pexxume npuéma npu HanpsbkeHuu Ha Bxoae VLC paBnom VB. Ilpu nHampsbkenun Ha Bxoxe VLC
pasHom 0,3 B ycuienne nmpuéMHOTO aTTeH0aTopa MeHee -35 1b. Ha ycuienue B pexxume niepeaadn
HE BIHSIET.

14 CT |Bxox ycTaHOBIEHHS MOCTOSHHOW BPEMEHH MEPEKIIOUSHHs aTTCHIOATOPOB TPH TOMOIIHM BHEIIHEH
KC-nierm.

15 VB |Beixognoe HampsbkeHue paBHoe nosioBuHe VCC. JTo HanpsbkeHHe HeoOX0UMO B KauecTBe o0mei
TOYKH TIO0 MIEPEMEHHOMY TOKY W JJIsl YIIPABICHUS YPOBHEM I'POMKOCTH.

16 CPT |Bxoxm ycTaHOBIEHHsS TIOCTOSSHHOH BpeMEeHH HACHTH(HKAaTOpa (POHOBOTO IIyMa Mepenadyn Ipu
oMoty BHemrHer HC-tern.

17 TLI2 |Bxon merekropa ypoOBHS Iepeaadu CO CTOPOHBI MUKPO(OHA.

18 TLO2 |BeIxoa neTekTopa ypOBHS Tepegadyd co CTOPOHBI MUKPO(OHA U BXOX HAeHTH(HKAaTOpa (oHOBOTO
IIymMa nepemadm.

19 RLO2 [Bprxos nmerexropa ypoBHs MpHEMa CO CTOPOHBI TPOMKOTOBOPHTEIIS.

20 RLI2 |Bxon merekropa ypoBHS MpréMa CO CTOPOHBI TPOMKOTOBOPHUTEIIS.

21 RXI |Bxom mpuéMHOro aTTeHI0ATOpa M JACTEKTOpa CUTHAIA 9acTOTHOTO Habopa HoMepa. MakcuMabHBII
ypoBeHb BXoaHoro curaana 350 MB. Bxoanoe conporusnenne paBao 10 kOM.

22 RX0 |Beixog npuéMHOTO aTTeHIOaTopa. YPOBEHb IOCTOSHHOTO HaIpsDKEHUS MPUMEpHO paBeH VB.

23 TLI1 |Bxonx merekropa ypOBHS IMepeaadd CO CTOPOHBI JIMHUH.

24 TLO1 |BpIxoa neTekTopa ypoBHS Nepeadyn CO CTOPOHBI JIMHUH.

25 RLO1 ([Beixon gerekTopa ypoBHS NpHéMa CO CTOPOHBI JIMHUW W BXOJ HACHTHU(HUKaTOpa (POHOBOTO IIyma
npuéma.




26 RLI1 [Bxopg nerekropa ypoBHs puéMma co CTOPOHBI JIMHUU.

27 CPR |[Bxox ycraHOBIEHHWsI IIOCTOSHHOW BpeMeHM wuJeHTH(UKaTopa (OHOBOTO IIyma rnpuéma mnpu
oMol BHemrHed RC-enn.

28 GND |OO0mas Touka CXeMBbI 110 TIOCTOSIHHOMY TOKY.

16 CPT |Bxon ycTaHOBIEHHUsS IIOCTOSHHON BpeMeHH HieHTH(]HKaTOpa (QOHOBOIO HIyMa Hepenadd npu
oMot BHemrHer HC-tern.

17 TLI2 |Bxon merexkTopa ypoOBHS IEpeaadu CO CTOPOHBI MUKPO(dOHA.

18 TLO2 |Beixox JeTekTopa YpOBHS Hepelaud co CTOPOHBI MUKpO(OHa M BXOJ MIeHTH(UKaTopa GoHOBOTO
IIyMa TepeaadH.

19 RLO2 [BpIxos merexkropa ypoBHS MpUEMaA CO CTOPOHBI TPOMKOTOBOPHTEIIS.

20 RLI2 [Bxopg nerekropa ypoBHs NpHEéMa CO CTOPOHBI IPOMKOTOBOPUTEIS.

21 RXI |Bxox nmpuémHOro arreHioaropa M AE€TEKTOpa CHI'HAJIa YaCTOTHOTO Habopa HoMmepa. MakcuMalbHbINH
ypoBeHb BxoaHoro curHana 350 MmB. BxosgHoe conpoTtusnenue pasHo 10 kOwm.

22 RXO |[Bbixon mnpuéMHOro aTTEeHIOATOpAa. YPOBEHb IIOCTOSHHOIO HAaNpsDKEHHs IPUMEPHO paBeH VB.

23 TLI1 |Bxon merexkTopa ypoBHS IEpeaadd CO CTOPOHBI JIMHUH.

24 TLO1 |Beixon feTekropa ypoBHS epejadu co CTOPOHbI JMHUU.

25 RLO1 |Bbixon merekropa ypoBHSI NpuéMa CO CTOPOHBI JIMHUM M BXOJ MJeHTH(UKaTopa (GOHOBOrO IIyma
npuéma.

26 RLI1 [Bxopg nerekropa ypoBHs npuéMma co CTOPOHBI JTMHUU.

27 CPR |[Bxox ycraHOBIEHHWsI IIOCTOSHHOW BpeMeHM wuJeHTH(UKaTopa GOHOBOrO IIyma rnpuéma mnpu
nomMoiu BHemHed RC-nenu.

28 GND |O6uias Touka cXeMbl IO IOCTOSTHHOMY TOKY.

B oObikHOBeHHOM TeneoHe 00a aboOHEHTa MOTYT pa3roBapHBaTh OJHOBPEMEHHO W TIPH JTOM Iiepeaada
pasroBopa MPOWCXOIUT B OOOMX HAIPaBJICHUSAX. B rpoMKoroBopsimeM TenedoHe dTOT PEKUM peaan30BaTh TPYAHO.
BcenenctBue BBICOKOTO YCWIIGHHSI B IEpelalolieM M NPUEMHOM KaHaje 3TO MPUBOAUT K BO3HUKHOBEHHIO
CaMOBO30YKJICHHUS 13-32 00PATHOW CBSI3M CXEMBI U aKyCTHUECKOW CBSI3HM IPOMKOroBopHTeIs U Mukpodona. [Toatomy B
CXeMe pear30BaH TaKOW PEXKUM, Y4TO KOTJAa OIWH M3 aOOHEHTOB Pa3rOBapUBACT, TO BKIIOYACTCS COOTBETCTBYIOIIMI
KaHaJ (Tepelaroniuid Wi NpUEMHBII) U BBIKIIFOYAETCs APYroi KaHal (YMEHbIIAeTCs YCUIICHHE KaHana). B atoM ciydae
YCWJICHHE B IETNIC 00paTHOH cBs3u momnepxupaercs MeHblne enuauipl. MC DKP1436XA2 obnamaer aereKTopamu

YPOBHS,
rpoMkoroBopsiero TA.

aTTeHI0ATOpAaMHM U IEpeKJIIoYaromel JIOTMYeCKOi CXeMOH, HEeoOXOAMMOW Jull NpaBHIBHOW PabOTHI

Ha puc. 3.51 npuBeneHa NpWHIOUMUAIBGHAS JJIEKTpUUECKas cxemMa TpoMkoroBopsmero y3ma TA na MC

OKP1436XA2.

Juonusrit Mmoct VD1+VD4 nckitouaeT HeNmpaBHIbHOE BKJIIOYEHHE MOISIPHOCTH CXEMBbI K TelleOHHOW JIMHUH.
Crabmmutpon VD3 u xonaencatop C3 ¢popMupyroT nutanue cxeMbl HanpspbkenueM 5,6 B. Konpencatop ¢umprpa C3
Ha miaTe TenedoHa HEOOXOAUMO PacmojioKuTh psnoM ¢ BeiBogoM 4 MC. B UC peanmn3oBaHO JOMOJHUTENHLHOE Ha-
npsbkeHue nutanus VB (BeiBoa 15), paBHoe mosioBuHe HanpspkeHus nutanus VCC. DTo HampshkeHHe He0OXOIUMO B
KadyecTBe OOIIeH TOYKM JUIS NMEPEMEHHOTO TOKAa M 00ECIEeYUBACT PETyIMPOBKY YPOBHS 'POMKOCTH IyTEM W3MEHECHUS
Hanpspkenust Ha Bxoae VLC (BeiBog 13). IIpu nogaue Ha Bxox CD (BbiBOJ 3) "6bicoK020" YPOBHS MPOUCXOAUT OIOKH-
POBKa MUKPOCXEMBI, YTO MO3BOJSIET CHU3UTH MOTPEOISIEMYIO MOIIHOCTb.

Pesuctopet K3 u R4 3agaror
TOK MHUTAHUS JCKTPETHOTO MUKPO(OHA
BM1-Bxonnoe COIPOTHUBIIEHUE
MHUKPO(GOHHOTO YCHIIUTEISI COCTABIISET
10 kOm. KosdpdunmeHnt ycuneHus
MHUKPOGOHHOTO YCHUIITATEIIS
ompenensercss pesucropamu RS u R6.
Kongencarop C7  mpemoTBpamaeT
BO30OYyXaeHUEe ycwiuTensd. "Boicokuu”
ypoBenb Ha Bxojge MUT (BbiBog 12)

O6nokupyer  paboty  MHKpPO(OHHOTO
YCUIIUTEIS.

UYepes KOHJIEHCATOP C9
CHTHAJI C BBIXOJAa MHKPO(OHHOTO
ycwiMTeNns — MOCTyHmaeT Ha  BXOJ
repearoiero aTTeHroaTropa TXI

(BeIBOZ 9), a yepe3 koHaeHcaTop C8 u
pesuctop R7 wHa BXOA JHeTekropa
ypoBHs nepenaun TLI2 (BeBog 17). C
BBIXO/Ia IIEPEMAIOIIETO AaTTEHI0aTopa
TXO (BeiBox 8) uepes pesuctop R12 u
konaencarop C13 curnan mMukpogoHa
NOCTynaeT Ha BXox mapadaszHoro
yeunutenss HTI (BeiBox 7). Brixons
napadasneix  ycwimurenedr HTO- u
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HTO+ (BeIBOIBI 6 M 7 COOTBETCTBEHHO) COCMHEHBI ¢ BHENTHUM TpaHchopmaropoM T1 u obecrieunBaeT coriacoBaHue
¢ teneponnoit muaner. KoaddunmenT ycunenns neporo mapadasHoro YCHINTENS onpeaenseTcst pesucropamu R11 u
R12. KoapummenT ycuneHust Broporo mapada3Horo yCHIUTeNsT GUKCUPOBaH M paBeH - 1. BBIXOaHOE CONPOTHBIICHUE
napadaszusix yeuureneit mernee 10 Om. Pesucropsr R8, R9 u xonmencatop CH npenctaBisioT co6oi 6amaHCHYIO TETh
Jist cormacoBaHus ¢ IMITEAAHCOM JIMHUH.

Curnan c nuHuu nocrynaer Ha Bxoj ¢uibtpa FI (BbBox 2). Dnementsr @uibrpa R19, R20, C23 u C26
oz00paHsl TAKUM 00pa3oM, 4TOOBI cpe3aTh MoMexH ceTeBoit yacToTsl 50 I'11, KOTOpbIE MOTYT HABOJMTHCS Ha BHEITHHE
npoBosa TtenedoHHoi smHMM. C Beixoma ¢uubtpa FO (BbIBOx 1) curnanm mocTymaer 4depe3 paseiMTeNbHBINR
koHnencarop C25 Ha Bxox npuémHoro arreHroaropa RXI (BeiBox 21) u yepe3 konnencarop C24 u pesucrop R21 nHa
BXOj jaerektopa ypoBHs mpuéma RLI1 (BeiBoj 26). C BbIXoma mpuémuoro arreHroaropa RXO (BeiBojg 22) uepes
konnencarop Cl14 wu pesucrop RI13 curnan mnomaércs na Bxon VIN (BeiBox 4) ycHiIMTENsl MOIIHOCTH Ha
NCOKP1436YHI. Pesucropsr R13 u R14 3anmator kodddumment ycunenus ycunurens MomaocT DA2. KonneHncatop
C15 mpenHasHadeH Ui UCKIIOYEHHs Bo30yxknaeHHa ycwiutens. C Bbixoga ycuimredas Momuoctn VOI1 (BeiBOg 6)
YCWJICHHBIH CHTHANl MOAAaETCsS Ha TPOMKOTOBOPHTENb, a Takxke depe3 kouaencatop Cl6 m pesuctop R15 Ha BXOf
netektopa ypoBus mpuéma RLI2 (BeBox 20).

Yetslpe neTekTopa YpoBHS (IBa B MpHEMHOM KaHaje W J[Ba B KaHAJle Iepenadyn) 00ecleunBalOT Ha CBOMX
BBIX0/1aX OCTOSIHHOE HaIpsDKEHHE, PONOPLUHOHAIBHOE YPOBHIO CUTHAJIA Ha BXOAAX. DTO JOCTUrAETCsl MOJKII0YEHHEM
konaencaropoB C17, CIS, C19 n C20 Ha BbIXOaX AETEKTOPOB YpOBHs. KoHIeHcaTopsl MMEIOT HeOOJbIIOE BpeMs
3apsga W OoJbLIOe BpeMsl paspsia, 3ajlaBaeéMoe BHYTPEHHMM HCTOYHHMKOM Toka 4 MKA. KoHpeHcaropbl Ha Bcex
4eThIPEX BBIXOJAX JOJDKHBI MMETh OJMHAaKOBYIO €éMKocTh (+10%). Komnaparopsl cpaBHHMBArOT ypOBHHM CHTHAJOB
npuéMa U Iepeiadd ¢ BBIXOAOB JETEKTOPOB YPOBHS M B 3aBHCHMOCTH OT TOTO, YPOBEHb KAaKOrO CHIHAla BBILIE,
MOCPE/ICTBOM CXEMBI YIPABJICHHS aTTEHIOATOpaMM OTKPBIBAETCS COOTBETCTBYIOLUIMH arTeHioarop (meperadd Win
nmpuéma).

Tlepemaromuii ¥ MPUEMHBINR aTTEHIOATOPHI PabOTAIOT B JOTOJHSIONIEM PEXHME, T. €. KOTJa OJUH HMEeT
MakcuManbHoe ycuinenue (+6,0 1b), To apyroi nmeeT MakcuManbHOe ociadienue curnana (-46 nB), u HaobopoT. OHK
HE MOTYT OBITh ITOJIHOCTHIO BKJIIOUEHBI MIIM ITOJIHOCTBIO BBHIKIIOUEHB. CymMMa MX KOA(HUINEHTOB Iepenadn ocTaéres
MOCTOSTHHOW W uMeeT 3HaveHne -40 nb. ATTeHI0aTOphl YIpaBIsAIOTCS CXEMOH YIIpaBJICHUs aTTeHI0aTopaMu. Pe3uctop
R16 u xongencarop C21 nHa Bxonme CT (BbiBox 14) 3a1ar0T BpeMsl iepekitodeHns arTeHoaTopoB. Hanpsokenne 240 MB
Ha Bxone CT (BeiBog 14) oTHOCHTENBHO HampspkeHust VB OTKpbpIBaeT NPUEMHBIM aTTEHI0ATOp U 3aKpbIBaeT
nepenarouuid. Hampsoxkenne -240 MB nepeBonut mMukpocxemy B pexxuM nepegauu. Hanpsokenue Ha Bxoge CT paBHOe
HarpspkeHuo VB nepeBoauT MUKpOcXeMy B pEXUM oxXKuiaHus (KoddduImeHT nepeaun 000Mx aTTeHI0aToOpOB PaBeH -
20 nb).

Pesucropst R1, R2 n xonnencaropsl C1, C2 3anatot nocrosiunyto Bpemenu Ha Bxogax CPT (BeiBox 10) u CPR
(Be1BOZ 27) MOEHTU(PHUKATOPOB (OHOBOTO Imyma. VX Ha3HauYe€HHWE COCTOMT B TOM, YTOOBI OTJIMYHTH CHUTHAI pPEUH
(KOTOPBIN COEPIKHUT XapaKTEPHBIC BCIIECKH YPOBHS) OT (POHOBOTO ITyMa (CHTHAJI CPAaBHUTEIHLHO TIOCTOSTHHOTO POBHS).
Brixox npenTudrkaTopoB (POHOBOTO IIyMa CBSA3aH CO CXEMOH YIpaBIEHHs aTTEHI0ATOPAMHU.

_:H cD vozl2 NC DKP1436YHI1, koropas mnpuMmeHseTcs B cxeMe TpoMKod cBs3u TA umeer
2 > 7  3apybexnblii aHanor pupmel MOTOROLA -MC34119. AO "CBETJIAHA B r. C-IletepOypre
—|Fc2 GND? BBIIIYCKAET 3Ty MHUKpOcxeMy ¢ MmapkmpoBkoi KP1064VH2. Iloxonéeka MC DKP1436VHI
Sres VCCI— npusenena Ha puc. 3.52. UC co3gaér MakCUMyM YCHJICHHS MpPU MUHHMAaJIbHOM HAMpPSDKCHUU
AN Voﬂi. mutanust 2,0 B. Makcumansaoe Hanpspkenue nuranus MC 16 B. TumoBoii Tok notpebnenus 2,7
e, 3.52. MA. PasnenutenbHbie KOHJICHCATOPE! K TPOMKOTOBOPUTEIIO HE HY)KHEL HUC nomyckaer
Tokonéska FC NPUMEHEHNE TPOMKOTOBOPUTEIIEH C CONPOTUBIEHUEM OT
DKP1436VHI. 8 10 100 Om. BeixonHast MOIIHOCTH cocTaBisieT 250 MBT o1 R2 78k
npu pabote ¢ rpomkoroBopureneM Ha 32 Om. Ycummrens Ha IC OKP1436YH1 omk Bt DA1 3KP1436YH1
o0OnagaeT 1 HU3KMMH HEJTMHEHHBIMU UCKAKCHUSMH. m‘°‘|<—”-"L_-‘-r Avin |V 5480
TTomaueii "swvicoxoeo” ypoBuHs (S 2,0 B) ma Bxom CD (BwiBom 1) 1[%;‘:* HF—3F°1 vool®
YCTaHABIUBAETS PEKUM TOHWKEHHOH MOTPEOIIEMON MOIIIHOCTH (TOK TOKOs 65 *168 ; 6
MKA). "Huskuit" yposens (<0,8 B) paspernaetr paboTy MUKPOCXEMBI. cs GNOf Ve 20.168
Tumosas cxema BxmoueHuss MIC OKP1436YH1 npusenena Ha puc. ﬂngkHl"—ichz cD Pl Gromposa

3.53. Pesucropamu R1 m R2 ycranaBmuBaeTcs koddduimeHT ycmnenns YHU, — rue. .35, 1nuosas cxema y i1 s 1A Ha
KOTOpBIT MoxeT coctaisath oT 0 mo 46 nb. Bxomst FC2 (BeiBox 2) u FCI MC SKP1436VHI.

(BbIBOA 3) mpenHazHaueHbI MU MOAKIIOYEHMs Koppektupyromux éMkocreil. Bxon FC1 (BbBox 3) sBisercs obuien
TOUKOI1 o HEPEMEHHOMY TOKY.
Konpencarop C2 mno3Bonsier yBeIUYHUTh
KO3 PHIUCHT MMOIAaBICHUS HECTAOWIBHOCTH
WCTOYHMKA THTAHHA. OTOT BBIBOJ MOXET
OBITH WCIIOJIB30BaH KakK JOIOJHHUTEIBHBIN
Bxon. Konmencatop C2  yBenmuumBaeT

TIO/TaBIICHIE ITyJTbCaIIiA HCTOYHHUKA
OUTAaHUST W TakXKe BIMSACT HA BEIMYHHY
BPEMEHHU BKITIOYCHUS. Homyckaetcs

OCTaBISITh 3TOT BBHIBOJ CBOOOJHBIM, €CIIH
JIOCTaTOYHO EMKOCTH, TOJAKIIOYEHHOH K
BeiBOAy FCl1.

B 3apybexseix TA  wacto
npumensiercss UC rpomkoit cessu MC31018
u eé€ amagor SC77655S. Vmpoménnas

SKG SKI VLC RXO e
Puc. 3.54. Ynpoménnas crtpykrypHasa cxema MC rpomkoit ceasu MC31018.



crpykrypHas cxema MC MC31018 npuBeneHa ua puc. 3.54.

CrpykrypHas cxema IC MC34018 anamornara UC MC34118. OcHOBHOE OTIIMYUE COCTOUT B TOM, 4To B MIC
MC34018 ectb cBOW ycHIWTENh TpHEMa W OTCYTCTBYIOT mapadasHble YCWINTEIH W (QWIBTP BBICOKHX YaCTOT.
JleTexTOpOB ypOoBHS He YeThipe, kak B UC MC34118, a nBa.

Cxema Brmouenus IC MC34018 mpuBenena Ha puc. 3.55.

YacTth cxeMbl, 00BeIEHHAS ITYHKTUPHOW paMKOM, BHIIOJIHACT (DYHKIUIO WHIYKTHBHOCTU. E€ MOXHO 3aMEHHUThH

JpocceneM, MHAYKTUBHOCThIO 1 T'H.

Tpansucrop VT3, noaxiodyeHHbIH K BBIXOLy nepeatoniero arrentoaropa TXO (BbIBOJ 4), BKIIIOYEH 110 CXEMe
SMHUTTEpHOrO mnoBTOpHTENs. C BBIXOJAa SMHUTTEPHOrO IOBTOPHTENS CHUTHaN mojaércss Ha 0a3y Tpansucropa VT4,
KOTOPBII yCUIMBAeT CUTHAI U NepeJaéT ero B JUHUIO.
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ITepexmouenne arreHtoatopoB B UC MC34018 ocymecTBisercs Takxke, kak 1 B UC MC34118. Pe3ucrop R9
n kouaeHcatop C6 Ha BXxoze XDC (BeIBOJ 23) 3a7ar0T BpeMs MEPEKIIOUCHUs aTTeHI0ATopoB. HampsbkeHne Ha BXoe
XDC na 150 mB menbire, vem VCC mepexirovaeT aTTeHI0OATOPEl B peXHUM MpUEMa, a HampspkeHne Ha 6 MB MeHbIIe,
geM VCC mepexirodaeT aTTeHI0ATOPHI B PEXKHUM ITepeIadm.

W B 3aximoueHue TpHBENEM CXeMy T'POMKOW CBS3M Ha JUCKPETHBIX 3JeMeHTax (puc. 3.56). DTa cxema
BcTpeuaercs B Hepoporux TA Huskoro knacca Tuna TECHNIKA.

Hpoccens L1 npenHasHaueH Jyis yBEIMYCHUS MAKCHMAJIbHOTO TOKA NMUTAHUS YCUIUTENs mpuéMma. BrixomHoi
KackaJl ycwiuTens IpuéMa BBIIOJIHEH II0 JBYXTaKTHOW cxeme Ha Ttpansucropax VT4, VTS5 wu obecrneunBaer
HOMUHAJIBHYI0 BBIXOJHYI0 MomHOCTb 250 MBT Ha Harpysky 50 Om. [uoxasr VD3 u VD4 cmemaroT IBYXTaKTHBIN
KacKkaJl B COCTOSIHHUE MPOBOJAMMOCTH JJsl YCTPaHEHHUs MepeXOAHbIX HckaxkeHuil. Pesuctop R16 u xonamencatop CU
MPE/ICTABIAIOT COOO0H LeNb OTPHLIATENEHONH 00paTHOW CBS3M JUISl CKIIIOYEHHS BO30YKieHus ycunurens. [lepeMeHHbIN
pesuctop R9 m pesucrop RS obecneumBaroT coriacoBaHuMe CXEMBI C HWMIENAHCOM JIMHUH Ui MaKCHMAallbHOTO
nojaBieHuss MecTHoro 3ddekra. [lepemeHHbpM pesuctopoM R11 MOXHO perymmpoBatb TPOMKOCTH MPUEMHOTO
YCHUIIATEIIS.

Pesuctoper R1, R2 u xonnmencatop C1 cocraBisioT menb nutaHus MukpodoHa BMI1. Ycwimmrens curnana
MUKpOQOHA BEITIOIHEH Ha TpaHzuctopax VI1 u VT2.

HenocraTtok maHHOMN CXEMBI B TOM, YTO B HEH OTCYTCTBYET YIIPABJICHHE YCHIMTEISIMU NPUEMA U TIEpEAadH IS
UX paboThI B JIOMOJHSIOIIEM PEXHME.

3.7. MUKPO®OHHbIA YCUITUTEJTb HA UC KP1026YLL

NC KP1026YH1 npouzBoaut 3-1 "I'PABUTOH" B 1. YepHoBupl. OHa npeHa3HAYCHA TSI YCUIICHUS CUTHAJIA
3BYKOBOW YaCTOThI DJIEKTPETHOTO MUKPO(OHA C COrNIACyIOLIMM KacKajoM B cocTaBe TeliepoOHHOro ammnapara.
IMoxonéska MC KP1026YH1 npuBenena ua puc. 3.57, Ha3HaueHNE BHIBOIOB B Tab. 3.14.
OCHOBHBIE TEXHUYECKHE TaAHHbIE:

®  MUHUMALbHBIL MOK nompebdaenuss 5 MA; - ReGs|4-
®  maxcumanvHuli mox nompebaenus 100 mA; —2! mik D REG4[13-
®  gx00HOe conpomusenerue ycurumeinsi om 9 0o 12 kOm; 3 REG3H1Z-
®  koappuyuenm ycunenus Hanpsicenus om 37 0o 41 06; L | reg2 P
®  noCcmosHHOe  HanpAdcenue — HA  6blXx0Oe  numanus  onekmpemnozo  _8l oy ReG1119-
Mmurpoghona (6v1600wt 3 u 5) om 4,8 0o 7,0 B; | I
®  Hanpsdicerue uymos Ha 8vixooe He boaee 130 mB; 7 8
o Kko3pPuyuenm capmonux He d6onee 3%. e N2 |

Puc. 3.57. Loxonéska NC

KP1026YHI.
Homep |O603Ha Homep | OGo3H
Haznauenue Haznauenue

BBIBOJIA | YeHHE BbIBOJIA |ayeHHe

1 CB0OOIHBIN 8 LN2 Bxox nuaun

2 MIK Bxox Mukpodona 9 CB0OOTHBIH

3 U Hampspkenne nuranus 10 RBG1 |Bxopa peryaupoBky KO3PGHUITUECHTA YCUTICHHS

AJIEKTPETHOTO MUKPOGOHA

4 CB0OOIHBIN 11 REG2

5 ov O6muit 12 REG3

6 LN1 Bxon nuann 13 REG4

7 CBOOOTHBIT 14 REGS5
10 Rt3 Buytpennss snextpudeckas cxema HMC KP1026YVHI1

f] npuBesieHa Ha puc. 3.58.

Rie JUOmHBIA MOCT Ha BXOJE YCHIMTENSI I103BOJISET
nonkimodath MC He 3aBHCHMO OT MOJSIPHOCTH HAIMPSUKEHHS Ha
Vi BXOJI€.

[epBBIit Kacka] YCHJICHHS BBIIIOJHEH Ha TPaH3UCTOPE
VT1. Pesucroppt R2 wm R3 3amator cMmemnienme Ha 0ase
tpansuctopa  VT1. Kosdbdumment  ycunenms  kackama
OTIPEJICNIICTCS OTHOIIEHUEM Pe3W CTOPOH B IIEMH KOJUIEKTOpa
smuTTepa. TakuMm oOpa3oM 3aMbIkas oauH U3 BeBoje; 10, 11,12,
13 mwmu 14 ¢ BBIBOAOM S MOXXHO H3MEHATH KOd((UIIMEHT
YCWICHUS  ycwiuTelns. MaKCHMalbHOE  YCHICHHE  CXEMBI
JIOCTUTAETCs 3aMbIKaHHEM BbIBOJIOB 10 1 5.

Ha puc. 3.59 npusenens! ABa BapHaHTa CXEMBbI 3aMEHBI
Puc. §.58. Baypermass~ yrosmbHoro mukpodona B TA ma MC KP1026YHI1. B cxeme Ha

rextppraeckas fxema UC  puc. 3.69,0 ncmonb3yeTcss MUKPOQOH € OT/IEIBHBIM BBIBOJIOM
PLO2GVIHI.
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Puc. 3.58. Buyrpennss snexrpudeckas cxema IC KP1026VHI.

nutaHus, a Ha 3.59,6 mpuMeHseTcs 3JeKTpeTHbIH MUKpodoH ¢ aByMs BeiBojamH. Pesucrop R2 3amaér tox
NHUTaHus 2JIeKTpeTHoro mMukpogona. Konnencarop Cl criaxuBaer mylnb-Isafai HanpsHKEHUs MUTAHUS DIIEKTPETHOTO
MHUKpO(dOHa.

3.8. MUKPO®OHbI

MukpodoHbI KITacCUGUIUPYIOTCS IO MPU3HAKY MPE0O0pa30BaHUs aKyCTHUECKUX KOJeOaHUH B DJCKTPUUIECKUE
U TIOAPA3ACIAIOTC Ha 21eKMpOOUHAMUYECKUe, INeKMPOMAZHUMHbIE, dNeKmpocmamuyeckue (KOHOeHCamopHvle u
9eKmpemHnoie), y2oibhble U Nbe302NeKmpuiecKue.

MukpodoHBI XapaKTepU3YIOTCS CIEAYIOUMMH MapaMeTpaMHu:

YyscmeumenbHoCmb MUKPOGOHA - ITO OTHOLLICHUE HANPSDKEHUS Ha BBIX0/1€ MUKPO(OHA K BO3JICHCTBYIOIEMY
Ha HEro 3BYKOBOMY JABJICHMIO NIpH 3aJaHHON uactore (kak mpaswio 1000 I'm), BeIpakeHHOE B MHJUIMBOJIBTax Ha
nackans (MB/I1a). Uem Gosplie 3T0 3HaU€HHE, TEM BBIIIE YYBCTBUTEIBHOCTh MUKPO(OHA.

Homunanenwiti ouanazon pabouux wacmom - IHANAa30H YacTOT, B KOTOPOM MHUKPO(OH BOCIPUHHMAET
aKyCTHYECKHe KoJeOaHuUsl U B KOTOPOM HOPMHPYIOTCS €T0 ITapaMeTphl .

Hepagnomepnocms uacmomuoil xapakmepucmuky - Pa3sHOCTb MEXKAY MaKCUMAaIbHBIM WM MUHHMAalbHBIM
YPOBHEM YyBCTBHTEILHOCTH MUKPO(OHA B HOMUHAIBHOM JHANIA30HE JaCTOT.

Mooynb noanozo snekmpuuecko2o conpomueienus - HOPMAPOBAHHOE 3HAYECHUE BBHIXOJHOTO MIIM BHYTPEHHETO
3JIEKTPUYECKOTO CONPOTHBIIEeHUs Ha yacTote 1 k'

Xapaxmepucmuxa HanpaeieHHocmuy - 3aBUCHMOCTb UyBCTBHUTEIBHOCTH MHKpO(OHa (B CBOOOZHOM IIOJIE Ha
OTIpeZIeIEHHOM 9acTOTE) OT yIila MEKAY OChI0 MUKPO(OHA U HANPABICHHUEM Ha HCTOYHHUK 3BYKa.

Yposenv cobcmeennozo wyma muxkpogona - BepakeHHOE B JiennoOenax oTHouIeHne 3 (GEeKTUBHOTO 3HaYESHUS
HarnpspKeHUst, 00yCIOBIEHHOTO (UIYKTYalMsIMHM JaBJICHHS B OKpPYXAIOIIEH Cpeae M TEIUIOBBIMH IIYMaMH passIMuHbIX
CONPOTHUBJICHUH B AJIEKTPUUYECKOH 4acTH MHKpPO(OHA, K HANPSDKEHUIO, Pa3BUBAEMOMY MUKPO(OHOM Ha Harpyske Npu
nasnenun 1 I1a npu Bo3zeiicTBiM Ha MUKPO(OH 1oJie3HOro curuana ¢ agpdexruBHeiM nasiennem 0,1 Ia.

B rtenedoHHbIX ammaparax, B OCHOBHOM, IIPUMEHSIOTCS 3JIEKTPOJMHAMHYECKHE, IEKTPETHBIE M YroJbHBIE
mukpogonsl. Ho, kak mpasuio, B 95% xHonodabix TA mpuUMEHSIOTCS 3MEKTPETHbIE MHUKPO(OHBI, KOTOPHIE MMEIOT
MOBBIIIEHHBIE 3JIEKTPOAKYCTHIECKHIE M TEXHUIECKHE XapaKTePUCTHKH:

®  I[IMPOKHUH YaCTOTHBIM JAMAIAa30H;

®  MAuyi HEP2BHOMEPHOCTh YaCTOTHOM XapaKTePHCTHKHY; R Bbixon

e  HU3KHE HeNIMHEHHbIE U IIEPEXOIHBIC NCKAKCHUS;

®  BBICOKYIO YYBCTBHTEIBHOCTE;

®  HH3KHH YpPOBEHb COOCTBEHHBIX IIIyMOB.

Ha puc. 3.60 mpuBeseHa cxema, OOBACHSIONIAs NPUHIMO — PaOOTHI

KOHJICHCATOPHOTO ~ MHKPO(QOHA. BBINOJHEHHBIE U3  DIEKTPONPOBOIHOTO MaTephana o S Puc. 3.60.
meMOpana (1) u anexrpoxn (2) pazaeneHsl H30JMPYIOMNM KOJIBIOM (3) M HpeACTaBISIOT 1 ngflae_
coboit xonneHcarop. JK€ctko HaTsHyTas MeMOpaHa IOJ BO3JEHCTBUEM 3BYKOBOTO JIaB- st
JeHHs COBeplIaeT KoieOaTesbHbIC ABWKEHHS OTHOCHTEIHFHO HENOABIIKHOIO JJIEKTPOJA. KOH/IeHCa-
Konpencarop BkitoueH B asekTpuueckyro llemb mocienoBaTenbHO C  HCTOYHHKOM 3 MT:[’II:;(;)(;‘;

HaNpSDKEHUS TOCTOSTHHOTO Toka GB W akTHBHBIM Harpy304HBIM compoTuBieHreM R. Ipu
KoseOaHusIX MeMOpaHbl EMKOCTh KOHACHCATOpa MEHSETCS C 9acTOTOW BO3JEHCTBYIOIIETO
Ha MeMOpaHy 3BYKOBOTO JIaBJICHHs. B 3JeKTpHUECKOH Menu MOSBISETCS MePEMEHHBINA TOK TOM
K€ YacCTOTHl W Ha HArpy304HOM COINPOTHBICHHH BO3HHKAET IEPEMEHHOE HalpshKeHHe,

Ha.

+U=3B Puc. 3.61.

Buytpennss
SIBIISTFOIIICECS] BBIXOTHBIM CHT'HAJIOM MHUKPO(OHA. cxeMa
OyekTpeTHble  MHUKPO(QOHBI 1O NPHHIMUIY pPabOTbl  SBISIOTCS  TEMH  JKe R1T (4
KOHACHCATOPHBIMU, HO IMOCTOAHHOC HAIIPSAXKCHUEC B HUX obecreynBaeTcs 3apsaa0M DJICKTPCTA, 3k 68n

TOHKHM CJIOEM HAHECEHHOrO Ha MEMOpaHy U COXPAHSIONIMM 3TOT 3apsiji MPOJODKUTEIHLHOE
Bpems (cbite 30 ner).

TTOCKOJIBKY  DIIEKTPOCTATHYECKHE MHUKPO(GOHBI 00NAMAIOT BBHICOKUM  BBIXOJHBIM
COTIPOTHBIICHHEM, TO IUISI €0 YMEHBIICHHs, KaK MPABHIIO, B KOPIYC MHUKPO(OHA BCTPAUBAIOT

C Buixaa HCTOKOBBIN TIOBTOPHUTEINb HA MOJIEBOM N-KaHATBHOM TPAH3UCTOPE C

3 n-p  HepexofAoM. OTO  MO3BONAET  CHHU3UTH  BBIXOAHOE
COIIPOTHBIICHHE 0 BETHMYUHBI He Oomee 3 + 4 KOM U yMEHBIIUTH

MOTEPH CUIHANA IMPU MOJKIIOYEHHH K BXOJY YCHIIHMTEISl CHTHaja

O6upii  Mukpogona. Ha puc. 3.61 mnpuBesena BHYTpeHHsAs cXema

Puc. 3.63. Buyrpennsisi cxema 06wy
SIIEKTPETHOTO MUKPO(OHa 3JIEKTpETOro MUKpodoHa ¢ Tpems BeiBogamu MKD-3. TOIKIIOYEHH S
MKD>-389-1. 3JIEKTPETHBIX MUKPO(GOHOB

C IBYMs BBIBOJAMU.



VY aiekTpeTHbIX MHUKPO(OHOB C IBYMS BBIBOJAAMH BBIXOJ MHUKPO(GOHA BBIMOJHEH 10 CXEME YCHIHMTEINsS C
OTKPBITHIM CTOKOM.

Ha puc. 3.63 mpuBeneHa BHYTpEHHSS cxXeMa dJJIEKTPETHOTO MHKpodoHa ¢ nByMs BbiBojgamMu MKD-389-1.
Cxema MOAKIIIOUEHUsS TaKoro MUKpo(doHa TpuBeneHa Ha puc. 3.62. [To 3Toi cxeMe MOKHO MOJKIIIOYaTh MPAKTHISCKH
BCE JJICKTPETHbIE MHUKPO(GOHBI C JBYMsI BBIBOJAMH, M OTEYECTBEHHbIE M mMIopTHbie. Ha puc. 3.66 mpuBeaeHb
pasMepbl ¥ Ha3HAYCHHC BBIBOJOB JJIEKTPETHBIX MHKpOQOHOB. B Tabm. 3.15 mnpuBeeHB HX TEXHHYCCKHE

XapaKTCPUCTUKU.
Ta6.1. 3.15. TexHHUeCKHE XapaKTEPUCTHKH JNEKTPETHBIX MUKPO(OHOB.

HomunaabHbIH
Muxpodon YyBCTBUTEJIBHOCTD, e YpoBeHb cOOCTBEHHOTO Hanpsizkenue
mB/Ila, He MeHee myma, 1B, He 0oJiee nurtanus, B
4acToT, 'y
M1-A2 "Cocna" 5+15 150 + 7000 28 -1,2 £0,12
M1-B2 "Cocna" 10 +20 150 =+ 7000 28 -1,2£0,12
M7 "CocHa" >5 150 =+ 7000 26 -1,2 +0,12
MDK-1A 6+20 300 = 4000 30 23+47
M3BK-1b 6+20 300 + 4000 30 2,3+4,
MKD3-3 420 50 + 15000 30 45+1,5
MKD-84 6+20 300 + 3400 30 1,3+4,5
MKD3-377-1A 6+12 150 = 15000 33 2,3+6,0
MKD3-377-1b 10 +20 150 + 15000 33 2,3+6,0
MKD3-377-1B 18 + 36 150 + 15000 33 2,3+6,0
MKD3-378A 612 30 + 18000 33 2,3+6,0
MKD3-378b 10 + 20 30 + 18000 33 2,3+6,0
MKD3-389-1 612 300 + 4000 33 2,0 +6,0
MKD-332A 3+5 60 + 12500 30 2,0+9,0
MKD-332b 6+12 50 + 12500 30 2,0+9,0
MKD3-332B 12 +24 50 + 12500 30 2,0+9,0
MKD-332T 24 + 48 50 + 12500 30 2,0+9,0
MKD-333A 3+5 50 + 12500 30 2,0+9,0
MKD3-333b 6+12 50 + 12500 30 2,0+9,0
MKD3-333B 12 +24 50 + 12500 30 2,0+9,0
MKD3-333I" 24 +48 50 + 12500 30 2,0+9,0

Tox motpebnenuss mukpopona MOK-1 wHe Gonee 0,2 MA, MKD-377-1 u MKD3-378 nHe Gonee 0,35 MA.

IToTpeGnsiembrit Tok MukpoponoB M1-A2, M1-b2 u M-7 He 6omnee 70 MKA.

Otmmune mukpodona MKD-332 or MK3-333 B Tom, uto MK3-332 ogHOCTOpOHHEHAIpaBiIeHHbIH, a MKDO-
333 HeHanpaBJICHHBIH.

Koa¢ppuuument rapmonuk Ha gacrore 1000 I'u mpu 3BykoBoM nasienun 3 Ila anst mukpodoHoB MKD-377-1 n
MKD-389-1 ue 6onee 4 %, MKD-378 ue 6omee 1 %.

HepaBHOMEpPHOCTh YaCTOTHOH XapaKTEPUCTHKH YYBCTBUTEIHHOCTH B HOMHHAJIBHOM JHAMA30HE YaCTOT JUIS
mukpopona MKD-3 ne 6onee 12 nb, a g M1-A2, M1-B2, MOK-1 u MK3-389-1 ne Gonee +2 nb.

015 03 0.6 - . 12 2,5 ‘5,0 10,0 150 Ky

Puc. 3.64. JlormyckoBast 0611acTh 4aCTOTHOH XapakTepucTHKH MUKpopoHa MKD-377-1.
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Puc. 3.65. lomyckoBast 001aCTh YaCTOTHON XapaKTepucTUKH MUKpodona MKD-378.

)8

nerox (=)
A)

MKD-332
MKD3-333

B)
MDK-1

‘oG
obuyi AMTaHUA

8,5 - Bbixoa

)
MKD-84

MUHYC
NUTaHUA (KPacHbi, KOpUIHEBbIH)

BbiXOZ, (Genbi, XENTbIKA, oparxesbif)
OBLWUA (CUHWH, YEPHLIA, 3eNBHDIA)

MKD-3

8,0

4

@85

wcTok (=)

125 160 18,0 Wy

6,8 CTOK (+)
HCTOK ()

b)
34J9E

HCTOK (=) £
cToK (+)

)
MK?D-389-1

LireTHan Touka -
MapKMpoBKa Ipynn:

XpacHas - A
/ cuiaA  -b

3enénaa - B

cTok (+)

6,5

E)
MKD-377-1
MKD-378

nhioc
10 . nuranun

BLIXOA

<25 obua

Xx)
M-A2
M1-B2



4, ANMEKTPUYECKUE NMPUHUUNMUNATIBHBIE CXEMbI
TEJIE®OHHbIX AIMNMAPATOB

ACCOPTUMEHT BBIITyCKaeMBIX Tee(OHHBIX anmaparoB odeHb OoJbIIoW. X Tpou3BOAsIT (GUPMBI BO MHOTHX
CTpaHax MHUpa U, YTOOBI MPEJICTABUTH alllapaThl BO BCEM X MHOT000pa3uH MOTpeOoBaIOCh ObI MHOTOTOMHOE HM3J/IaHUE.
ITosTOMY aBTOp BBIHYXJICH ObUT OTPAaHUYUTHCS DIIEKTPHUSCKUMH MPUHIUMHAIGHBIMA CXEMaMHU JIMIIb OTACIbHBIX
MoJiesiel TeneOHHBIX ammapaTtoB W TEICPOHOB-TPYOOK Pa3IMYHOTO KJIAcca CIO0KHOCTH KakK 3apyOeKHOro, Tak U
OTEYECTBEHHOTO IPOM3BO/ICTBA, CXEMOTEXHUKA KOTOPBIX SBJISIETCS THIIOBOM JIJIsl MHOTHX alllapaToB JaHHOTO Kiacca. B
Ka4yecTBe MpUMepa MpuBeleHa Takke cxema TA ¢ JUCKOBBIM HOMEpOHaOWpareneM. ABTOp HAAEETCs, YTO IaHHBIN
pa3zen MOMOXKEeT YUTATEIIO JTy4IlIe OPUCHTUPOBATHCS B CXEMOTEXHHUKE Pa3uvHbIX TA.

VEF TA-D

DnexTpuueckas NpUHIMIUAAIbHAS cxeMa TenedonHoro ammapata "VEF TA-D" (I'A-11432) ¢ muckoBBIM
HOMepoHabupareneM IpeacTaBieHa Ha puc. 4.1. Pa3roBopHEIi y3en anmapaTta BBIIIOJHEH MO MPOTHBOMECTHOW CXeMe
MOCTOBOTO THIa ¢ TpanchopmaropoM T1 u GasaHCHBIM KOHTYPOM, coCTOsIUM U3 pezuctopoB R1, R2 n konznencatopa
C4. TlapamnenbHo TtenedonHomy karciouto BF1 BkitoueH aMIUIMTYIHBIH OrpaHMYUTENb H30BITOYHOTO YpPOBHS
HarpspkeHust, coctosuid n3 anonos VD8 u VDO. Ilpu yioxkeHHO Ha pelyar MEKpoTeiae()OHHOH TpyOKe pa3roBOPHBIN
y3en 3akopaumBaercsi repkoHoM S3 (KOM-3A). HaGop HoMmepa ocCylecTBIsS€TCS WMITYIbCHBIMH KOHTakTamu 3-4
HoMmepoHaOuparens 85. KoHTtakTel 1-2 Bo BpeMsi Ha0Opa 3aMBIKAIOT Pa3rOBOPHBII y3ell HAKOPOTKO JUIS MCKIIOUEHHMS
merykoB B TpyOke Tenedona. Pesucrop R3 u kongencarop C5 npencraBisitor co0OH MCKpOTACSIIYIO LENb BO BpeMs
Habopa HoMeDa.

B kopmyce MukporenedorHoit Tpyoku pazmeriarorces Mukpodorusiii (MK-16-M) u tenedonnsiit (TK-67-HT)
KalCIOMM M TOCTOSHHBIM MAarHWT Ui yIpaBieHUs repkoHoM. KomMmyTamus cxeMmbl 0OecrednmBaeTCs TepKOHOM,
cpabaThIBAIOIIUM MIPH CHATHH MHKpOTeNe(hOHHON TPpyOKH ¢ ammapara.

ITpu Haxxatuum xkHomkw SI ("'S") mpoucxoauT 3aKopayrBaHre MUKPOQOHA, a TIPU HAXKaTUX KHOTKH 82 ("oTboit")
- TUHUS OOpBIBAETCS.

BbI3bIBHOE YCTPOMCTBO NpeICTaBIsIeT COO0H TOHAIBHBIA T'€HepaTop C TPEMsl EPEKITIOYAIOIINMHCS YaCTOTaMH.
Hanpsoxenne Bei3biBHOTO curnaina ATC ugacroroid 25 'y uepe3 O10KMPOBOYHBIN /IS TIOCTOSIHHOTO TOKa KOHJIEHCATOP
C3 moctymaer Ha auoaHbI MocT VD3+VD6. 3necy HanpspKkeHWE BBHIIPSIMIIIETCS M QUIbTpyeTcst KoHaeHcatopom CS.
BeinpsiMiieHHOe HaNpspKeHHWEe CTaOWITM3UPYETCs TapaMeTpUYecKuM CTaOMIM3aTopoM Ha pesuctope RO, crabumurpone
VD11 u xonnencatope C7. D10 HampsbKkeHHe BeIMUHHOM mopsiaka 8 B ucnonbe3yercs Ui NUTaHUS CXEMbI BBI3BIBHOIO
YCTpOMCTBa.

ToHanbHBINA TeHEepaTop co0paB 10 cxeMe MyJbTUBHOpATOpa Ha TPaH3UCTOpax pasHoil mpoBoaumoctu VT2 u
VT3. N3MeHeHne 9acTOThl TOCTHTAeTCs MepekimoueHneM pesuctopoB R15, R19 u R20 B nienm smuTTepa TpaH3ucTopa
VT2. TlepekmoueHre MPOM3BOAUTCSA Tonadert jorudeckoro "O" ¢ BBIXOJOB MYJIBTUBHOpaTOpa, COOpaHHOTO Ha
snemenTtax DD1.2+DD1.4 na nquoast VD15+VD17.

IToporoBoe ycTpoiicTBO BBIMONHEHO Ha nuomax VD1, VD2, crabwmmrponax VD7, VD12, pesuctopax R9,
R13, xonnencatope C9 u noruyeckom snemente DD1.1. OHO mpeaHa3HadeHO /I OTpaHWYEHUs Mmocie3Bydanus BY.
Tlocne okoHYaHMS TOCHIIKKA BBI30BA Ha BBIXO/IE Jorndyeckoro snementa DD1.1 nosBisercs noruveckas 1. Uepes nuoast
VD13, VD14 ona nomaércs B nenb 6a3pl TpaHzuctopa VT3 u 1nenum SMUTTEpOB TpaH3ucTopoB VT2, VT3 u cpeiBaeT
TeHEepaIMIO TOHAIBHOTO TeHepaTopa.

C xomnexTtopa Tpan3uctopa VT3 curHam TOHaIbHOrO reHepaTopa mojaércsa Ha Tpansuctop VT1. 3xmecs
MPOUCXOJUT €r0 YCHJEHHE 0 MOIIHOCTU. [IJsl peryJupoBKH YPOBHS I'PDOMKOCTH BBI3BIBHOT'O CHUTHAla B KOJUIEKTOP
Tpansucropa VT1 mnociienoBaTenbHO ¢ BBICOKOOMHBIM 3JIEKTPOAaKyCTHYECKHM TpeoOpaszoBaresiem BF1 Brimouen
"BpeMeHHBbIH pe3uctop RE.
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VEF TA-12

Tenedonnwiit ammapar VEF TA-12 (TA 11434) wumMeer KHONOYHBIH HOMEpoOHaOMpaTenb. Amnmapar
obecrieunBaeT BHINOJHEHHUE CIEIYIOMIX (yHKIMNA:

e Habop HOMepa 000l 3HAYHOCTH; HEOJHOKPATHBIM MOBTOP MOCIIEIHET0 HAOPAaHHOTO HOMEpPa 3HAYHOCTHIO HE
6ouiee 20 undp Haxatuem kaomok "#" ("orboit") n "*" ("mosrop");

e  npepsiBaHKME Habopa HOMepa Ha JIIoOOM dTarne Habopa M MOBTOPHBINH HAOOp HOMEPA;

e XxpaHeHHne MHGOPMAIMM MOCIEIHET0 HAOpPaHHOTO HOMeEpa IPH YIOKEHHOH Ha ammapaT MUKpPOTesle(OHHOH
TpyOKe W BO3MOXKHOCTH MOCIIEIYIONIEro Habopa HakaTHEM KHOIKH "MoBTOp" (XpaHEeHHe HE OTPaHHMYEHHO BO
BpemeHH npu Hannany nutanns ATC u He 6onee ogHOTO Yaca mociie otkimodeHus mutanus ATC);

®  BBHIKJIIOYEHHE MUKPO(OHA BO BpEMS pa3roBopa HakaTueM KHOMKH "S";

®  PEryJMpoOBKY yPOBHS I'POMKOCTH BBI3BIBHOTO aKyCTHUECKOTO CHUTHANIA;

e  BKIIIOYCHHE aIlapaToB MO cXeMe "IMUPEKTOp - CeKpeTaph', cllapeHHOe BKIIOYCHHE 4epe3 OJOKHpaTop WM
NPUCTABKY C AUOJHBIM pa3JiejeHHeM LeleH.

[lpuHumnuaneHass cxema anmapaTta npexacTasieHa Ha puc. 4.2, Ona Briodaer B ce0s  ciemyromne
(hyHKIMOHAIIBHBIE Y3JIbI: Pa3rOBOPHYIO CXEMY, BBHINOJIHEHHYIO Ha TpaHchopmarope T1 (tuiata 2/B), ¢ mOAKIIOYEHHBIMU
K neit muxkpodonamu BM1 u tenedonom BF1; anekrponnsiii HoMepoHabuparels, BhIONHEHHBIH Ha 6aze MIC DD3
trna K145UKSII ¢ 6nokom kHomok B2+B4 (tmata I1K); cubHO - u cnaboTodnble 010ku nutanus; BY Ha anemeHTax
VT1+VT3, DD1 (mumara [19); KOHTaKTHI PHIYaXHOTO TIepeKItouaTelis Ha repkoHax S1 u S2; 6e300pbiBHbBIC po3eTKH X1,
X2 c Buiko#t X3.

PasroBopHbI  y3en BBINOJHEH 110 NPOTHBOMECTHOW CXeMe MOCTOBOIO THNA Ha AudQepeHratbHOM
TpancopmaTtope T1 ¢ GamaHCHBIM KOHTYPOM M JUOJMHBIM orpaHuuuteneM VD1, VD2 u30bITOYHOrO HANpsDKEHUS Ha
TenedonHoM kancrone BF1.

K aOoHeHTCKOM JMHMM pa3roBOpHas CcXeMa IOAKIIoYaeTcss 4uepe3 JUoAHBIH Moct VDI+VDA4,
npeoOpaszoBarenb Ha Tpan3ucTopax VT1, VT2 u pa3roBopHBIN 2IEKTPOHHBIN KITF0Y Ha TpaH3uctopax VT4, VT6.
DNEeKTPOHHBIH HOMEpOHAOHUpaTelh COCTOMT M3 MHKpocxeM DD2 u DD3, uMmynbCHOTO M pasrOBOPHOTO KIIOUEH,
BBITIOJIHEHHBIX Ha COCTaBHBIX TpaHzucropax VT4+VT7. Ynpasnenne HomepoHaOUpaTeneM HMPOHU3BOJIUTCS KHOIKAMHU
B2-+B4. DnexrpoHHbIi HOMepoHaOuparens paboraer cieayomum obpazoM. [Ipu cHsTuM MHUKpoTeneOHHOH TPYOKH
anmapara cpabateiBatoT TepkoHsl S1 u 82. I'epkon 81 obpsiBaer Ilems BY, a 82 mepekimodaer cxeMy B COCTOSTHHE
"pasroBop - nmochiaKa Be3oBa". K aOOHEHTCKOW JTMHHUH TMOJKIIOYACTCS CHIHBHOTOUYHBIH MUMITYJIBCHBINA OJIOK MATAHHS Ha
tpansuctopax VT1, VT2, kouneHcaropax C3, C4, pesuctopax R1 R2 u tpancdopmartope T1, BHITTOTHEHHBIH IO cXeMe
BBICOKOYACTOTHOTO JIBYXTaKTHOTO MYJIbTUBHOpaTopa ¢ dactoTrodl mpeobpasoBanms 200 xl'm. IIpeoOpazoBaHHOE
HarpspkeHue BeIpsamisieTcss MoctoM VD9, punbrpyercs konaencatopamu C6, C7 u crabmiusupyercsi CTabMIMTPOHOM
VD10 no 9 B.

IIpn noaxmoueHnu ONOKa NUTAaHWS K JIMHUM TPOHUCXOJUT HayajbHAs YCTAHOBKA O3JIEMEHTOB CXEMBbI
HOMepoHaOHuparenss NOCPEACTBOM I0Jlauyl HampspkeHus jjorndeckoro "O" Ha Bxox 2 u sormyeckoit "1" Ha Bxoxm 3
mukpocxemsl DD3. Ha Beixome 6 UD3 dopmupyercs Hanpspkenue jorumdeckoro "O", KOTOpoe IOCie HHBEPCHU
anemeHntoM DD2.3 moctymaer Ha Bxon pasroBopHoro kmoda VT4, VT6, oTkpwiBas ero. AOOHEHTCKHH muieid
3ambikaercs o nenu: guaud ATC (pasbem X7), mepembruka 6-6 (Mexay ruatamu 119 u I1K), repkon S1, awomaHbri
moct VD1+VD4, tpancdopmarop T1 (oOmoTku 1-2, 2-3), oguH U3 OTKpHITEIX TpanzuctopoB VT1, VT2, nepembruka 2-
2, PasroBopnas cxema (R1, R2, C1, T1, BMI, BF1, VDI, VD2), BeiBox 5 ooMoTku Tpanchopmaropa T1, mepeMbruka 4-
4 Ha OTKpBITBI Tpan3ucrtop VT6 pasroBopHoro kmroua, auojaHsiii Moct VD1+VD4, nepemsruka 3-3, nmunus ATC
(pazpem X6).

IIpn HaxkaTun Ha HUQPOBEIE KHONKM HOMEPOHAOMpATENsl Ha COOTBETCTBYIOIMX BhIBojax (1+0) MUKpocxeMbl
DD3 ycranaBnuBaeTcst HanpspkeHue Jorugeckoro "0.

B pesynbrate 3amyckaeTrcsi BCTPOCHHBIM B MHKPOCXEMY BHYTPEHHHUH TaKTOBBIM TE€HEPATOp C YacTOTOU
12,8xI'n. Ero Bpemszanmatomas 1ienb oOpasoBana sinemeHntamu R20, R21, C8. IlpoucxoauTt 3ammch BBEIACHHOMN
KHONKaMHU MH(QOPMAIIMH B ONIEPATHBHOE 3amoMHHaroIIee ycTporcTBo (O3Y) MUKPOCXEMBI.

B pesynbraTe 3amyckaeTcs BCTPOEHHBIM B MHUKPOCXEMY BHYTPEHHUI! TakTOBBIM reHepaTtop ¢ yactoroit 12,8
k['u. Ero Bpemsi3anaromias nenb oOpasoBana 3nementamu R2Q R21, C8. [Ipoucxoaut 3amuch BBEACHHONW KHONKAMHU
nH(popManuK B onepaTMBHOE 3anioMuHaromniee ycTpoicTBo (O3Y) MUKPOCXEMBI.

B pesynbrare mpeoOpa3zoBaHus BBeaeHHOW umH(popMmaimu Ha BeiBoge 19 mukpocxembl DD3 (Beixon MK)
(opMHpPYIOTCS. MMITYJIBCHBIE —IIOCJIEA0BATEIbHOCTH HAOMpaeMbIX HOMEpPOB CO CTAaHJApTHBIMH BpPEMEHHBIMHU
XapaKTepUCTUKaMH. VX CUTHAJIBI YIIPaBJISIOT pabOTON UMITYJIBCHOTO AJIEKTPOHHOTO KJTfo4a Ha Tpan3uctopax VIS5, VT7
BKJIFOUEHHOTO Yepe3 yCTPOWcTBO muTaHus B aboHeHTCkuH muieid ATC. OIHOBPEMEHHO Ha BBIBOAC 5 MHUKPOCXEMBI
DD3 (Beixom PK) Ha Bce Bpems AeWCTBUS UMITyJLCHOW cepum (GopMUpYeTcs HampspkeHue jorudeckoi "1". Uepes
naBeptop DD2.3 HampspkeHne norudeckoro "O" mocTymaeT Ha BXOJ Pa3rOBOPHOTO KIIIOYA U 3aKphIBAaeT €ro. Takum
00pa3oM, pa3roBOpHas CXeMa OTKIIOYAaeTCs OT A0OHEHTCKOH JIMHHM.

IToBTOp MOCHENHETO HAOPAHHOTO HOMEpa MPOU3BOIUTCS MOCIIEI0BATEIHHBIM HaKaTHeM KHOTMOK B4 "#" u B2
"*" TIpu HaxxaTuu kHonku B4 "#" na Bxox 3 muxpocxemsl DD3 nonaércs Hanpspkenue sorudeckoro "O", BenencTsue
yero Ha ee BeiBoJie 5 (PK) dopmupyercs nanpsbkenue sormdeckoii "1", koTopoe 3aKkpbIBaeT pa3roBOpHbIN kitod VT4,
VT6. Llens nutaHus pasroBOpHOH cxeMbl 0OpbIBaeTCs M aDOHEHTCKas JIMHUS pa3MbikaeTcs, obecrieunBas otooi ATC.
[Ipu Haxatoit kHonke B2 "*" Ha BXox 7 mukpocxemsl DD3 nonaercs nanpspkenue jnorndeckoro "0. IIpu sToMm Ha ee
BeiBoJie 19 (MK) hopmupytroTest cepuu nmiryabcoB HabpaHHOTO Hepes] THM | 3anucanHoro B O3Y Homepa.

Xpanenne wuHpOpManuu O HaOpaHHOM Homepe ooOecreunBaercst O3Y wmukpocxembl DD3 ¢ momomsio
YCTPOWCTBA, BHIIOJIHEHHOTO Ha MUKpocxeme DD1.



[IuTanne MHUKpoCcXeM B peXuMe XpaHeHHWS HH(POPMAaIUH MOcieTHer0 HaOpaHHOTO HOMEpa MPH YIOKEHHOH
MHUKpOTeneGOoHHON TpyOKe obecnieunBaeT cnaboTounslid y3en muranus <300 MxA. On npezacraBiseT co00il HCTOUHUK
TOKa, coOpaHHbIN Ha 31eMenTax VI3, VD6+VDS.

BY mnpeobpasyer BhICOKOBONBTHBIM BbI3bIBHOW curHan ATC wactortoit 25 T'i u Hampsbkenwem 80+90B B
HU3KOBOJIBTHBIM 3BYKOBOM CHUTHaJ, OIPEAEIEHHOM YAacTOTHO - BPEMEHHOM CTPYKTYphl, BOCIPOU3BOAUMBII
AIIEKTPOaKyCTHYECKHM Ipeobdpa3oBatenem BF2.

BY pabotaer cienyrommMm obpazom. Hampspxenne BerzpiBHOTO curHanma ATC, mocTtynaromiee Ha ammapar ¢
nomomiplo sneMentoB VD3+VD6, VD7, C5 u mnapamerpuyeckoro crabunmsaropa Hampspkenuss VD11, R7, C6
npeobpa3yeTcs B MOCTOSHHOE HampsbkeHume 9 B, mcmonmp3yeMoe Ui MHTaHMS TeHEpaTopa BBI3BIBHOTO CHTHala' Ha
anmementax VT1+VT3, DD1. 3BykoBoif curHanm BbIpabaThIBaeTCS MyNbTHBHOpaTopoM Ha TpaHzuctopax VT1+VT2,
ycuimBaeTcs KackanoM Ha Tpausuctope VT3 u mogaercs na BF2.

®DopMHPOBAHUE YACTOTHO - BPEMEHHOH CTPYKTYpBI CHUTHANA (MOCIEAOBATCIBHOCTH TPEX CHTHAJIOB pa3HON
4acTOTHI) oOecreunBaeTcs ycTpoiicTBoM Ha siemeHTax DDI1.2+DD1.4. Jlormyeckuit snement DDI1.1 sBnsercs
MOPOTOBBIM YCTPOWCTBOM, OOECIIEYMBAIONINM HEOOXOJUMYIO CKOPOCTH CIAQJaHUs YPOBHS CHUTHAlIa MO0 OKOHYAHHHU
Ka)JT0¥ MOCBUIKH BBI3bIBHOTO curHana ATC. YpoBEeHb TPOMKOCTU BBI3BIBHOTO CHUTHANA PETYJIHAPYETCs MEePEeMEHHBIM
pesucropom R20. Kommyranus ueneit BY npousBoaurtcs repkonom 81.
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VEF TA-32

Tenedonnsiii anmapar VEF TA-32 (TA-11430 UH) c¢ xHOmOYHBIM HabOpoM HOMepa M aBTOMAaTHYECKUM
HabopoM 110 32 mporpaMMHupyeMbIX aOOHEHTCKHX HOMEPOB, NpeAHa3Ha4yeH Juisi paboTsl B abonenTckol auuHnn ATC ¢
UMITyJIbCHBIM HabopoMm HoMepa. OOecneunBaeT HabOp HOMepa Jr00OW 3HAYHOCTH C KJIABHATypbl M HEOJHOKPATHBINA
HabOp MmocJeiHero HabpaHHOT'0 HOMEpa 3HaYHOCTHIO 110 20 mudp.

IIpunnunuansHas cxema TA mpuBeneHa Ha puc. 4.3. AnmapaT COCTOUT M3 CIEIYIOLUIMX OCHOBHBIX Y3JIOB!
pasroBopHO# cxembl Ha TpaHcdopmarope T2 ¢ mukpodonom BM1 u renedponom BF2; Homeponabuparens na UC DD1
¢ KoHTakTamu KHomok B1+B12; mporpammupyemoro 3Y Ha muxpocxemax DD2+DD6, DD8+DD10 ¢ xonTaxTamu
kHonok B13+B30; ycrpoiictBa nuTaHus HoMepoHaOuparens W 3Y, BKIOYaiomero B cebs mpeoOpazoBartelb
MOCTOSHHOIO HampsbkeHus Ha TpaHsuctopax VT7, VT8 um ucrounuxk Toka Ha TpaHzuctope VT6; TOHaIBHOTrO
BbI3bIBHOrO ycrpoiictBa Ha IC DD7, tpansucropax VT1+VT3 u Be3biBHOM npubope BF1; KOHTaKTOB phIYaXHOTO
MepeKITrouaTes Ha TepkoHax 81, S2.

Homeponabupatens moctpoen Ha 6aze mukpocxemMbl DD1 K145HKSIT (cm. VEF TA-12).

IIporpammupyemoe 3V mocTpoeHo Ta 6ase crenuain3upoOBaHHON MUKpocXeMbl yrpasieaus DD2 tuma K145UK1 111 u
mukpocxeM 3Y DD3+DD6 tuma K561PY2A. B npouecce 3anucu Homepa B 3Y 10oKHa OBITH ITOCTOSHHO HaKara
kHomka B31, obecneunBaromas noxauy Ha Bxox 8 DD2 u Bxozasl 15 DD3+DD6 nampsbkenus Jiormdeckoi "1" st
YCTaHOBKH pexuma 3amucH. [Ipu stom ¢ Beixoga 9 DD2 wa Bxon 18 DD1 momaercs HanpspkeHue jorndeckoro "O",
Ostoxupytomiee 3anuch nHGOpMarmu nporpammupyemoro Homepa B O3Y UC DD1 u uckirodaroiiee rnepeaady Homepa
B JINHUIO B IIPOLIECCE €TI0 3alUCH.

Bei0op agpeca mporpaMMupyeMoro HoMepa HPOUCXOIMT ciemyrommMm obpazom: IIpu 3aMbIkaHMM KOHTAaKTa
B13 (B14) u 3ampikanun koHTakToB B15+B30 0mHOW M3 MMEHHBIX KHOIOK MPOUCXOJHWT COCTUHEHHE OJHOTO W3
BbIX0o10B 2027 IC DD2 ¢ ee Bxomamu 1, 2 (3, 4) uepe3 cxemy BeIOOpa anpeca Ha anemenTax DD8.3, DD8.4, DD9.1,
DD9.3 (DD8.3, DD8.4, DD9.2, DD9.4). B pesynbrate Ha Bhixoaax 28+35 DD2 dopmupyercs kox aapeca siueiiku
MaMSATH.

IIpu Haxxatum Ha oaHYy W3 kKHomok B1+B10 Ha BeIXOmax 22, 25, 32, 35 DD1 dopmupyetcst napamieabHbIH
JIBOMYHBIN KOJI, MOocTynaromui Ha Bxoasl 36, 37, 38, 40 DD2 u nanee Ha Beixonsl 10+13 DD2 u Bxoast 12 DD3+DD6,
rye pukcupyercs B syelikax namsatu. OJTHOBpEMEHHO ¢ KOJoM Homepa Ha Bxoabl 16 DD3+DD6 nmoctymnaioT TakToBbIe
MMITYJIBCHI BEIOOpa KpucTaiia ¢ Beixoga 14 DD2. CHHXpPOHHO ¢ 3THM OCYIIECTBIISIETCS CTUPAHKUE PaHee 3aliCaHHOTO
TI0 3TOMY aJipecy abOHEHTCKOTo HOMepa.

CunThiBaHHE KOJa 3aIpOTrPaMMHUPOBAHHOTO HOMepa ¢ Bbixonaa 13 DD3+DD6 mpoucxoaut mpu HOCTYIUICHHN
TAKTOBBIX UMITYIbCOB ¢ Bbixona 14 DD2. Cuurannas unbopmanus 3amuceiBaetcs B O3Y MC DDI mo ee Bxomam
37+40, B pesympraTe 4ero Ha Bbixoae 19 DDI1 dopmupyroTcs cepur MMITyJIBCOB, COOTBETCTBYIONIHE HaOpaHHOMY
HOMEpY.

IMuranue cxem 3Y u HOMepoHabupatenst B pexxuMme XxpaHeHus 3anucanHoid B O3Y u 3V unpopmanuu npu
YJI0KEHHOH Ha phIyar TpyOKke ocymiecTBisieTcst icTouHrKoM Toka 300 MKA Ha Tpansucrope VT6.
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VEF Rita-201, Gunta-202, Inta-203.

Tenedonnsie anmapatst VEF Rita-201, Gunta-202 u Inta-203 oOecrednBarOT BBINOJHEHHE CIEAYIOUIMX
¢byHKIMI:

e Habop HOMepa 000l 3HAYHOCTH;

®  HEOJHOKPATHBINA MOBTOP MOCIEIHET0 HAOPAaHHOIO HOMEpa 3HAYHOCTBIO He Oojiee 22 mudp HaxaTueMm KHOMKH
"*" ("moBTop") mocie 0TOOs CoeANHEHNs HaXkaTHeM KHOTKK "#" ("oTO0H") MM PbIYa’KHOTO MEPEKIII0YaTEIS;

e TpepniBaHHE HaboOpa HOMepa Ha JIFoOOM dTarne Habopa U MOBTOPHBIM HA0OP HOMEpa 3aHOBO;

e XxpaHeHWe HH(OpPMAIMK TIOCIEIHET0 HAOpaHHOTO HOMEpa B TEYEHHE HEOTPAaHMYCHHOTO BPEMEHH IIpH
YIJIO)KEHHOU Ha amnmapaT MUKpOTeIe(OHHONW TpyOKe W HAMIUK MUTaHWs B a0oHEeHTCKOH muHnn ATC;

e  BO3MOXXHOCTh NPOCIYIIMBaHUS aKycTHdecknx curaagoB ATC Bo BpeMs MeXCEHMIHBIX mHay3 Ipu Habope
HOMEpa;

o BO3MOXKHOCTb BBCICHHUA HpOI‘paMMI/IpyeM()ﬁ Tay3bl yBeIIPI‘{eHHOﬁ JIIUTEIBHOCTH MEXAY JIFOOBIMHU ABYMs COCCIHUMU
mudpaMu HOMepa;

®  peryaMpOBaHNE YPOBHSI T'POMKOCTH BBI3BIBHOTO aKyCTHYECKOT'O CHTHATIA,

e BKIIOYCHHE alllaparoB IO cXeMme "IUPEKTOp - CeKpeTaph' M CIAapeHHOEe BKIIOYCHHE Yepe3 MPHUCTABKH C
JUOIHBIM paszjeneHueM 1eneid (0e3 coxpaHeHHMss HWH(OpMAaUMM IOCIEAHET0 HAOpaHHOTO HOMEpa u
BO3MOXKHOCTH TTOCTIEYIOIEr0 Habopa Ha)KaTHeM KHONKH "MoBTOp").

[puHIMIIHANEHAS 3JICKTPUYECKas cxeMa Tele(OHHBIX anmapaToB MpUBeIeHa Ha puc. 4.4. AnmapaT COCTOUT U3
cleayomuX QyHKIUOHAIBHBIX Y3II0B:

e  BoI3bIBHOTO ycTpoiictea Ha UC KP1008BXK4 (D4);

e  3neKTpoHHOro HoMepoHabuparesns Ha 6aze FIC KP1008BX1 (D2) ¢ koHTakTaMu KHOIIOK KJIaBUATYPBI;

e y3ma nutanust UC DHH, coctosmiero u3 crabunmurpona VD7, kougercaropa ¢mwibtpa C9 u crabuimsaropa

Toka VT2;

MMITYJILCHOTO KITFo4Ya Ha TokoBbIX Kitouax KP1014KT1B (D2, D3);

pasroBopHoro kitoda Ha TokoBoM kioue KP1014KT1B (D5);

pasroBopHOTro y31a Ha TpaHnsucropax VT1, VT3, VT4;

KOHTaKTOB phlua)kHoOro nepexiitouatens 31 u pozetku XT.

IIpu ynokeHHOH Ha pbIYar Tele()OHHOTO ammnapaTa TPyOKe KOHTaKTHAs rpymmna S1 HaXOJUTCsA B HCXOIHOM IO
cxeme mnojoxxeHur. K nuaun ATC uepe3 xontakt S1.1 moakiioueHO BBI3BIBHOE yCTpoiicTBO. Uepe3 pesuctop R6
nojaércs HampspkeHue Ha ys3en nurtanus UC OHH s nmopnepxanus HampsbkeHus Ha Bxoje nutanus O3Y UC OHH
(BeiBom 3) u obOecneuenuss nmoBTopa I[locnmenHero HaOpaHHOTO HOMepa. Pa3roBOPHBINA KIFOY 3allepT HAMPSKCHUEM
norudeckoro "O" Ha yNpaBIISIONIeM BX0/Ie TOKOBOTO Kiroua D5 (BeiBojb! 1 1 8).

Toxossie kmroun D2 u D3 u auoast VD4, VDS nipencraBisror co00# AUOIHBIN MOCT, IIOCKOJIBKY TIPH TOJ1a4e
Ha UCTOK (BBIBOMKI 4 1 5) ToxoBoro kioya KP1014KT 1B oTpHuIaTeIbHOTO MO OTHOIICHUIO K CTOKY (BBIBOAHI 2, 3, 6 U
7) HampsDKEHUS, KITF0Y BEAET ce0s KakK AUO.

IIpu cHATHH TpyOKHM C phIYara ammapara BBI3BIBHOE YCTPOMCTBO OTKIIOYaeTcs KoHTakToM 81.1 u Ha
Pa3rOBOPHYIO CXEMY € BBIXOJa MOCTa TOMA&Tcs MoyiokuTenbHoe Hanpshkerue JmHun ATC. Ha BeBox muranus MC
OHH (U1) uepe3 konTakT S1.2 pplyakHOTO nepekitoyaTens noaaércs Hanpsokenue 3 B co cxemsbl nutanus. Juon VD6
UCKIIIOYaeT paspsi KoujaeHcartopa ¢wibtpa C9 yepe3 BHemHME Ienu. HampspkeHue 3apsHKEHHOIO KOHJAEHCAaTopa
MOJICPKUBACT IUTAHUE MHUKPOCXEMBI HOMEpOoHaOupaTens BO Bpems Habopa Homepa. Tok crabmmmsaropa Toka VT2
3agaéres pesuctopom R13.

Ha Beixoge NSI D1 (BeiBox 12) octaéres Hampspkenue sormdeckoro "O", a Ha Beixoje NSA (BbiBog 18)
nosBisieTcs "gvicokuil” ypoBeHb, KOTOPBIM OTKPBIBAET pPa3rOBOPHBIM KMou Ha D5, M K JMHMM NOJKIIOYAaeTCs
Pa3roBOPHBIN y3ell. Pa3roBopHBIH y3el COOTBETCTBYET NMPUBEAEHHOMY Ha puc. 3. 37 pasznmena 3.5.

IIpu HaXkaTVH Ha OAHY M3 KHOMOK KJIaBHATyphl Ha Bbhixoge NSA D1 mosBnsercs "nuskuii” ypoBeHb, KOTOPBIH
3aKpBIBaE€T PA3TOBOPHBIM Kiod D5 W oTKImo4YaeT pa3roBOpHBIA y3en. OJHOBPEMEHHO Ha YIPABIIIONINAE BXOJbI
ToKOBBIX Kimoueir D2, D' ¢ Beixoga NSI D1 moctynaror ummynbscel Habopa, "musxuil” ypoBeHb KOTOPBIX pa3MBIKAET
TuHUIO Ha Bpems 60 Mc, a "gwicoxui” 3aMbBIKaeT JHMHUI0O HAKOpOoTKO Ha Bpems 40 mc. KommuecTBO HMMITYyIHCOB
COOTBETCTBYET Ha)xkaToi Iudpe Ha KiIaBuaType HoMepoHabupaTens. Hanpsbkenue "gvicoxoco” ypoBHs Ha Bbixoge NSA
MOSIBIISICTCSA TOJILKO BO BpeMs IMOCBUIOK HMITYJILCOB Habopa. Bo Bpems MmexcepuiiHOM may3sl Ha BbIxome NSA
HOPUCYTCTBYET "ebicoxuil” YpPOBEHb, YTO IO3BOJIACT MHPOCIYIIMBATH JIMHUIO B IMay3e MEXKAY CEPUSIMH HMITYJIbCOB
Habopa. Ecim npouzoiinér cOoit Bo Bpemsi Habopa HOMepa, TO HaOOp MOXHO IOBTOPUTH Cpasy, HE JOKHIasCh €ro
OKOHYaHHUS.

Crabunutpon VD9 3amuimaer pasroBOpHBIA y3€d1 OT BBEIOPOCOB HANPSDKEHUsT BO BPEMs KOMMYTAIlMU
pasroBopHoro kimoda. Jlwonq VD10 moBwimaeT HampspKeHHS NMUTaHWS ycuiautens mnpuema Ha 0,6 B oTHocuTenbHO
obmeit Touku. IlepemeHHBI" pe3ucTopoM R16 MOXHO peryiampoBaTh YCWIEHHE MHKPO(GOHHOTO YCHIIUTENS, a
pesucropom R18 - riryObuny momaBieHust MecTHOTO 3 dexTa.
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anmapatoB VEF Rita-201, VEF Gunta-202, VEF Inta-203.
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TEJITA-201, TEJITA-204.

Tenedonnsie anmaparsl TEJITA-201 u TEJITA-204 Takxke oOecrieunBaroT BHIIOJIHEHUE TeX e QYHKIHUH, 9TO
u anmapatbl VEF Rita-201, Gunta-202, Inta-203. DnexTpuueckas NpUHUMIHAAIBHAS CXEMa annaparoB NpHBEAEHa Ha
puc. 4.5. OTnuuus COCTOSAT B HMOCTPOEHUHU BBI3BIBHOTO ycTpoiicTBa, koTopoe BbimonHeHo Ha HC KP1064I1II11, u
pasroBopHoro y3ia. Padora Bei3siBHOTO yerpoiictBa Ha UC KP 106411111 noapo6HO paccMoTpeHa B pazaene 3.1.

B kayectBe MukpodoHa npuMeHsieTcs AeKTpoguHaMu4eckuid karcionb LIIK-1, koTopblii noakitoueH k 6azam
tpansucropoB VT2 u VT3. C komrextopa Tpansuctopa VT3 ycHJEHHBIH 110 HaNpsDKEHUIO CHIHANI MHUKpodoHa
MOCTYTAeT Ha BXOJ AYMHUTTEPHOT'O TIOBTOPUTEIIS, BHITOJIHEHHOTO HA TpaH3ucTopax VT4 u VTS5, coemuHEHHBIX 1O CXeMe
Japmuarrona. CHTHaIBI Ha SMUTTepax Tpam3uctopoB VT2 m VT8 Haxomarcs B mpoTuBodasze, 4To oOecTieunBaeT
JIOTIOTHUTENbHOE ycwiieHne Ha Tpansuctope VT3. IloacTpodHbiM pe3nctopoM R16 MOXKHO peryaupoBaTh YCHICHHE
MUKPO(QOHHOTO YCHIUTENS. YCWIHTENh NpHEéMa CHTHANA o JIMHUU BBIONHEH Ha TpaHzuctope VT6. Ilutanue
YCHIIUTEINST OCYIIECTBISIETCS HamNpsDKEHHEM ¢ aHoja cradbuimutpona VDS, KOTOpwI BKIIOYEH Kak auoj. Bmecto
CTa0WINTPOHA B IIPSIMOM BKJIIOYEHHHM MOXET NPHUMEHSATbCS CBETOAMOMA. YCHIIeHHe TpaHsuctopa VT6 perymupyercs
HNOJCTPOYHBIM pe3uctopom R25.

BanancHeli KOHTYp coctouT u3 pesuctopoB R21 - R23 wu kongencaropa C9. Crabuimutpon VD4
npeHa3Ha4yeH JUIsl 3alUThl MUKPO(GOHHOTO YCHIIUTEIIS OT NEPETrPy30K UMITYJILCHBIM HaIPSHKEHHEM.
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TEJIE®OHHbIN ATIMAPAT C OIMNOJIHUTEJIbHOU NMAMSITBIO

Ha psc. 4.6 npuBeseHa snexTpuueckas MPUHIUIKAIBHAS CXeMa Tele(OHHOTO anmnapara c JOMOJHUTEIbHON
namsTe0. Bei3siBHOE yerpoiictBo BoinmoiHeHo Ha MIC KP1064JIM, paboTa KOTOporo noapoOHO pacCMOTPEHA B pasfelie
3.1. Ilpu ynoxenHoil Ha pwryar TpyOke Hampspkenue ¢ juHuu ATC uepe3 mukponepekimtouarens SB1 m nemurens
Harpsbkenuss Ha pesucropax R3, R4 mocrymaer na Bxoxm HS (BbiBox 6) mMukpocxembl HoMeponaOupatens DDI.
"Boicokuti” ypoBeHb Ha 3ToM Bxona 3ampemaer pabory MC DHH u nomnepxuBaer nuranne O3Y MHKpPOCXEMBI.
Topsinok pa6otsl ¢ mamsateio UC KP1008BXXS5 omucan B pasnene 2.10. ¥Y3en muranus UC KP1008BXKS BeimonHeH Ha
crabunmzatope Toka VT1 u amementax RS, VD5, VB6, C4. TokoBbi#t kitod DA2 ocymecTBisieT KOMMYTAITUIO JIMHAN
npu Habope HoMmepa, a DA3 otkmouaer pasroBopHbii yzen Ha MC KP1038XITIA. Bmecto MC KP1038XII1A,
pasroBopHBIN y3en MoxkHO BeITIOJHUTh Ha UC KP1038XIT1A i OKP1436YHXAL.
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QJIEKTPUYHECKUE NPUHLUNITNATIBHBIE CXEMbI 3APYBEXXHbBbIX TA

Cxema, mpejcraBlieHHast Ha puc. 4.7 npuMeHseTcs B TeseoHax-TpyOKax M NMPaKTUUECKH HE BCTpedaeTrcs B
TA nHactonbHOTO THNA. EAMHCTBEHHBIM JOCTOMHCTBOM 3TOM CXEMBI SBISIETCS MPOCTOTA. Bee ocTanbHoe, K COXaleHHUIO,
- "Hepocratku. Tpamsuctopel VT1, VT2 ¢ pesucropamu R9, RIO, R11 mpencraBisior co0oi cxeMy HMITYJIbCHOTO
KiIro4ya, pabora koroporo Obuta paccMorpeHa B pasgene 3.4 (puc. 3,34). Tpamsucrop VT1 B osroii cxeme
JIOTIOJIHUTEJIFHO COTJIacyeT BBIXOJHOI CHUrHaia MUKpodoHa co BXxogoM Tpausuctopa VT3, KOTOPBIH yCHIMBAeT CHIHAI
MukpodoHna 1o Toky. Tpanzucrop VT2 paboTaeT B KIIIOUEBOM PEXUME U HUKAKHUX APYTUX (QYHKIHUHA HE BHIIOJIHSET.

W3-3a OTCYTCTBHS YCHJIMTENS NMPHHAMAEMOTO CHTHANIA C JIMHUH CIBIIIAMOCTH B TA, HCIOJB3YIOMMX TaKyIO
CXeMy, JOCTaTOYHAa HH3Kas. YCTPaHHTh 3TOT HEIOCTAaTOK MOXHO NPHMEHHB JHHAMHYECKYIO TOJIOBKY, HO B 3TOM
ciy4ae ociiabHeT curHay MUKpodoHa. Cxema Takoro THIa MOXKET MCIOJIb30BaThes Toybko ¢ Temu MC OHH, Beixom UK
KOTOPBIX BBIIIONHEH C OTKPHITBIM CTOKOM. OHa OTIMYAeTCs OT APYTHX CXEM IIOBBIIICHHBIM HANpsDKEHWEM JIMHUA B
pasroBopHoM pexume (10+15 B).

Hamnpsokenne nutanus (nopsaka 3 B) anekrperHoro Mukpodona cHumaetcs ¢ pesuctopa R14. Konnencatop
CS5 B nenm uHammdeckoit rosioBku BF1 - paznenurenbHbIH.

Ha puc. 4.8 npuBenena cxema, kotopas Haubojee yacto BcTpeyaercss B TA HAacTONBHOTO THHA M TenedoH-
TpyOka mnpomsBojctBa crpan lOro-Bocrounoid Asmm. CxemMa IpHUMEHSETCS C Pa3IMYHBIMH MHKPOCXEMaMu
HomepoHnaOuparens (KS5805A, KS5851, UM9151-3 u T. n.). ®yHKUMOHANBHEIE Y3JbI 9TOM CXeMBbI MOJPOOHO pac-
CMOTpPEHBI B COOTBETCTBYIOIIMX IIaBax.

Ha puc. 4.9 mpusenena cxema TA ¢ gomonHuTenbHON mamsteio Ha 10 HOMepoB. [lopsmok paGoTsl c
JIOTIOJTHUTENIEHOW TaMAThIO omucaH B paszaene 2.8. Padora UK omucana B pazuene 3.4 (puc. 3.34). PasroBopHsId y3en
BBITIOJTHEH TI0 THITY CXEMBbI, IpUBEIeHHOW Ha puc. 3.36 pasnena 3.5. JIoBOJBHO YacTO B ATOW CXeMe MPUMEHSETCS s
Pa3roBOPHBIN y3ell, IPUBEACHHBIN Ha puc. 3.38.

Ha puc. 4.10 npencrasnena cxema tenedona "BEJIOI'PAJ[UNK" npousBoncTea bonrapuu ¢ 1omoTHATETBHOR
namsATei0 Ha 10 HomepoB. Cxema WMeEeT XOpOIIUE XapaKTePUCTHUKH pPa3roBopHoro ysna. Crabumurpon VDS -
3amuTHBINA. [Tnon VD9 B pa3roBOpHOM pexrMe OJIOKHPYET UMITYIBCHBIN KITIOY, TIOCKOJBKY B ATOM PEKHME Ha BBIXOJIE
NSI (BeiBog 9) UC DD1 HanpsbxeHue "BBICOKOTO" YPOBHSI.

Bo Bpemst Habopa HOMepa pa3srOBOPHBIN y3€N OTKIIIOYAETCsl TPAaH3UCTOpaMu pasroBopHoro kimoua VT1, VT2.
Karox muoma VD9 mnpu 5TOoM OTKIIIOYaeTcss OT HYJIEBOIO INPOBOJA, paspemias paboTy HMITYJIbCHOTO KIIo4Ya
BBINOJIHEHHOTO Ha TpaH3ucropax VT3, VT4.

ITutanne C obecnieunBaercst guogamu VD6+VDS, VD12

Ha puc. 4.11 mpusenena cxema TA ¢ pexumonm "HOLD".

3TtoT pexuM paboraer cieayromuM odpazoMm. B pasroBopHoM pexume, Korjpa TpyOKa CHSTA, TPAH3HCTOPEI
VTI, VT2 - 3aneptsl. [Ipu naxxatuu knonku "HOLD" otkpeiBaeTcs Tpanzuctop VT 1, KOTOPEI OTKpBIBaE€T TPAH3UCTOP
VT2. Yepe3 otkpeiThiii Tparzuctop VT2, pesuctop R8, R12 u muox VD10 mpoTekaeT TOK M OTKPHIBACT TPAH3UCTOP
VT3. Tpansucrop VT3 myHatrpyer Mukpodon BM1. OgHOBpeMEeHHO yBeIWYHMBAETCS TOK depe3 ccBeroanon VDO,
SPKOCTH CBEUCHHS KOTOPOTO YBEITMUMUBACTCS.

Teneps ecnu ynoxxuTh TpyOKy Ha ammapat, Hepexmodareias SB1 BepHETCS B HCXOAHOE CO3[aH, OKa3aHHOEe Ha
cxeme. [Ipu 3TOM MoAKIIOUEHUE K JTUHUH OyIET yASpKUBATHCS IO IEMU: OTKPBIThIA TpaH3uctop VT2, pesuctop RS,
quon VD11, ceeronmon VD16. B 3ToM pexumMe MOKHO NepeiiTH K napauielIbHOMY TeJle()OHY U IIPOAOJKUTH PasroBop.

I[Ipn cuaTMM TpyOKM Ha mapawieabHOM TenedoHe, NOCIHeTHWH IOAKIIOYAaeTcs K JIMHUM, W SBISIACH
JIOTIOJTHUTEJILHBIM COTPOTHBJIEHHEM, TIOHW)KAET HANpsDKEHUe TMHUK. Tak Kak HanpspkeHue Ha KoHaeHcatope C2 B aToT
MOMEHT HE W3MEHWJIOCh, TO OOoJbUIMH MoTeHIMan Ha Gase TpaHsucropa VT2 3akpbiBaeT ero M NepBblid TenedoH
OTKJIIOYAETCs OT JIMHUH.

Ha puc. 4.12 npusenena cxema TA ¢ wactoTHeIM HabopoMm. [1o cBoeMy MOCTPOEHHIO CXeMa BECbMa CXOZHA CO
CXeMoH, mpuBeNEHHON Ha pHC. 4.8 W OTIIMYAaeTCsA OT He€ JMUIIb TeM, 4To yrpasieHue paboroit ATC ocymiecTBiseTcst
MHOT'OYaCTOTHBIM KOJIOM 2 13 8, a He IOCBIIKAMH HANPSDKEHHS MTOCTOSTHHOTO TOKA.

Ha puc. 4.13 mpeacraBneHa cxem TA, BbIoJiHEHHOro Ha 0a3e Mukpocxembl UM9151. Hampsbkenue
CMEIIeHNs Ha BBl JI¢ HMMITyJbCHOTO KII09a C OTKPBITBIM CTOKOM (BBIBOA 9) mOAaércsi C JIOTHYECKOTO BBIXOJA
pasroBopHoro kmoga MC BeBog 13) yepes pesuctop R16. Takoe Brmouenne MK uckirodaeT HEMOCPEICTBEHHOE
Bo3NielicTBre HampspbkeHus JHUM Ha Beixon MK HWC, 4ro CcHmWKaeT BEpOATHOCTh BBIXOJA MHUKPOCXEMBI
HOMepoHaOupatens 13 CTpos.

Ha puc. 4.14 npusezneHa cxema teseonnoro anmapara "GALAX" monenn UP-722TP. Kopmyc TA BbinosiHeH
U3 NpO3payvHOM IulacTMacchl. [Ipy MOCTyIUIEHHN CHrHajIa MHAYKTOPHOTO BBI30BAa PAa3HOLBETHBIE HEOHOBBIE JIAMIIOUKU
LP1+LP5 BoIMOMHSIOT (YHKIMIO CBETOBOM MHIWKAIMU BHI30Ba. B pa3roBopHOM pexuMe W BO BpeMs Habopa HoMmepa
ceeroauroasl LED1 u LED2 ocymiecTBisIIOT NOACBETKY KJIaBHATypHhl TeneoHa.

B TA, cxema koToporo npuBejeHa Ha puc. 4.15, npexycMOTpeHa BO3MOKHOCTb PabOThI Kak B UMITYJIbCHOM
(PULSE), tak u B yacrorHoM (TONE) pexumax. [Topsnox nporpammupoBanust UC HM9112A paccmoTpeH B paszerne
2.9. PasroBopHsIit y3enm TA cOCTOHUT U3 ABYX HE3aBHCHUMBIX Y3JI0B, OJMH M3 KOTOPHIX oOecrednBaeT paboTy ¢ TpyOKoOH,
npyroii - pexum "HANDSFREE" , T.e. paboTy co BCTpOCHHBIMH B Kopmyc TA MHUKPOQOHOM M ITUHAMHYECKON
TOJIOBKOH, 9TO JTaeT BO3MOKHOCTH BECTH Pa3TOBOP IO Tene(OoHy He CHAMAasi TPYOKH U IMETh CBOOOIHBIC PYKH.

B neBom, mo cxeme, momnoxeHwnm mepermodarens SW1.2 moaxmrodeHa TenedoHHass TpyOKa, B TPaBOM
ocymectBisieTcs pexnm "HANDSFREE".

PaboTa y3110B cxem, npuBelieHHBIX Ha puc. 4.15+4.19, mogpoOHO omrcaHa B COOTBETCTBYIOLIMX pa3/eiax.
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5. BIIOKUPATOP NMAPAJIJIEJNIbHOIO TENE®OHA

BrokupaTtop mapamiensHoro tenedoHa (ero He CIEAyeT IyTaTh C
OJIOKHpAaTOpOM cHapeHHoro TenedoHa) MpeaHa3HaueH Uil HCKITIOYCHHS
MEIIAOIEro BO3JCUCTBUS JPYroro TejieoHa P 3aHITUH JIMHUU OJHHM W3
HUX. Ero nmpuMeHeHne mo3BoiisieT HCKIIOYUTh BO3MOXKHOCTD MPOCITYIINBAHUS

MOHSTHBI U3 CTPYKTYPHOU U MPUHIUITHAIBHON CXEM.
Ha puc. 5.3 mpuBeneHa NpWHIOWNHUAIBHAS JJIEKTpPUYECKas cxema X LN~
6nokuparopa mapamwiensHoro tenepona Ha MC KP1059KH2. EE paGora
OCYIIECTBIISIETCSI CIIE/TYIOINM 00pa3oM.
Eciu custe 1pyOky Ha mepBom TA, 1O TA2C TA2A TA1C TA1A TAIA
tupuctop VS1 (puc. 5.2) orkpoercs u Tenedon o
HNOAKIIOUUTCS K JIMHWM. [lajgeHne HampspKeHWsl Ha
THUpPHUCTOpPE cocTaBisieT He Ooiiee 2 B. OnHoBpeMeHHO
CXeMa  YNpaBICHUS  3alMpaeT  YHPaBISIOUIMHA
anekTpoa Tupuctopa VS2 B menu BTOporo TA, 4To
MO3BOJISIET €T0 OTKIIOYHTH HAa BPEMs, ITOKa He OyaeT

1 1
2
pasroBopa, BeIyIIErocs ¢ OAHOIO W3 alapaToB, Ha ApyroM (Gmokupyemom). | TA1A J.Z.__
Kpome »srToro, OyokmpaTop NpemoTBpamiacT IMOMEXH Ha0Opy HOMepa ¢ 3
He3a0oKkupoBaHHOTO TA TipH JIOOBIX MaHUMYJSIUAX C 3a0JIOKHPOBAHHBIM. -1 X TA2C l@__
Eﬁg};lfpamp MOJIC3CH TaK)Ke, CCIH MapajuieNbHO Teae(oHy MOAKIIOYCH (ake _i X TA2A 15
OJIEM . e
Jis Bcex ONOKHPATOpOB TMapaluieIbHOTO TenedoHa 00513aTENBHO _5_ Ci1+ C2+ 14
coOuro/IeHHe TTONIAPHOCTH NoaKIoueHus K inaud ATC. B
AIl "KPEMHMI" B r. BpsHCKEe BBIIYCKAET MHKPOCXEMY _6_ X C3+ Ji
KP1059KH2, koTopast mpencTaBisieT co00i 3JIEKTPOHHBI KOMMYTATOpP JIBYX
nmapajuleTbHBIX Tele()OHHBIX ammapaToB. E€ 1mokon€Bka mMpuBecHAa Ha PHC. 7 X TA1A 1.2._
5.1, a cTpyKTypHas dJeKTpudeckas cxema Ha puc. 5.2. BeBogwt 3, 4, 6, 7, 9, 8 '
17 n 18 B MEKpocXxeMe He 3aJieiicTBOBaHbI. Ha3HaueHne OCTalbHBIX BBIBOJOB LN+ TA1C _'!_L
9 10
——

Puc. 5.1. [{oxonéeka MC KP1059KH2.

MoJIo’keHa TpyOka Ha perdar mepBoro TA. Ecnu Ha VD5
MoMeHT oTb6osi mepBoro TA TpyOka BTOpOTO vD4 |vs2
OKa)XeTCS CHATOW, TO MPOMCXOINT IEePEKOMMYTAINs i
anmapaToB Ha JIMHUIO.

Tok mnorpednenuss TA or JuHUM 1pHU
YJI0KEHHOH Ha phlyar TpyOKe J0JDKeH OBITh He Ooliee
0,4 MA, nnade tupuctop B nenu TA He 3akpoercs
Hocjae OKOHYaHUS pa3roBopa.

Bo Bpems Habopa HOMepa Ha OJHOM U3
anmapaToB, B MOMEHT pa3pbiBa mnuiekda IMHHH

Puc. 5.2. CTpyKTypHast SJIeKTpHIECKast
cxema MC KP1059KH2.

MPONCXOJUT KPATKOBPEMEHHOE OTKIIOYEHHE 3TOTO
TA or nuaum. YToObl CcHATHE TPYOKH JAPYroro 8 DA1 KP1059KH2
ammapaTa Ha 9TOM MHTEpBaje BDEMEHH HE BBIBIBAIO 2 LN+ SW TA1 TA2
MEepeKOMMYTallMi  TeJIeOHOB, B  IEMb  CXEMBI ":.';.E” o
ynpaBieHus BKIOueHel KonjeHcatopel C2 u C3, _g Ll TS TA1A 2 p
KOTOpbIe ~ (POPMHPYIOT ~ 3a/CPKKY IEPEKIIOYCHHUS 19] N~ TAA A_J ,\701
annapaToB. EMKOCTh KOH/IEHCATOPOB JIOJKHA OBITH B c1 5 1 AI307KM
npezenax 5+10 Mx®. 3&'3; L_-”'_'T Ci+ TA1C
Ceeroguoast VD1 u VD2 (puc. 5.3) c2

npeaHa3Ha4YeHbl I8 nHIuKanuu TA, Haxoxasmerocs — 410mk s_.“ﬂ co+ Taza RS Y
B Pa3rOBOPHOM PEKUME. *1008 VD1 EF
. Tlpu IIOCTYIUIEHUU nepeh;/lem-xoro 1(?:* _-_"."ﬁ. Car TA2C 16 AJI30TKM

psoKeHMs MHIYKTOpHOro Bbi3oBa (7090 B)  <4pop .
TOJIOXKHUTENIBHBIN TIOynepuost Ha Bxone LN+ (BbiBox Puc. 5.3. IlpynuynuansHas 3JeKTpUYEcKas cXxeMa OloKuparopa
8) MC KPI1059KH2 otkpeiBaer Ttpansuctop VTI1 napaiensHoro tenedona Ha MC KP1059KH2.

(puc. 6.2) u yepe3 auonsl VD2 u VD3 miyHTHpYET

ob6a tupucTtopa B nenu TeneoHHBIX ammapaToB. Hampspkenwe crabwmuzanuu ctabunmrpona VD1 momkHO OBITH B
npezenax 65+85 B. 3To HE0OX0aMMO /I TOTO, YTOOBI TPAH3UCTOP HE OTKPHIBAICSA NPH HOMHUHAILHOM HAIpPSHKEHUH
abonenTcko ymHMKM 60 B. OTpumarenbHBIN MOJYIEPHON BBI3BIBHOTO CHTHAJIA TMPOXOAHMT Ha 00a TenmedoHa depes
mronsl VD4 u VDS.

Jis TeneOHHBIX JMHUM, TNIe MAaKCHMAaJbHOE HANpsDKCHHE B peXuMe HaOopa Homepa mpebimaer 70 B
(orpaHMYUBAETCS HANPSIKCHUEM CTAOWIM3AlMK CTAaOWIMTPOHA), CXEMY MOJKIIOYCHHUS HEOOXOIMMO W3MCHHTh
cnenyromuM o0pa3oM: kouaeHcarop Cl He monkirodath, a BeiBoa 5 C DAI coenunuth ¢ BeiBogamu 1 u 10. Ilpu
3TOM HECKOJIBKO YXYIIIIUTCS 3By4aHUE 3BOHKA HA OJTHOM M3 aIlapaToB.

MakcuManbHOE BXOJHOE HANpsHKEHHE CXeMbl He JOJDKHO mpeBbimats 160 B. MakcumanbHbIi BXOJHON TOK -
100 MA. DTO He 3HAYUT, YTO TaKHWE€ HAIMPSDKEHUE U TOK MOTYT MOSBUTHCS B cXeMe. JTO NPEJEeNbHO IOMyCTUMBIE
3HaYeHUs1 mapaMmeTpoB MHUKpocxeMbl. Tok motpebmenus MC KP1059KH2 npu cHsTol TpyOke Ha omHoM u3 TA He
npessimaet 1,0 MA. Tok yTedkd THPUCTOPOB B 3aKPBITOM cOCTOSTHUM He Ooiee 0,1 MA.



TIpocroii GmokupaTop mapauiensHOro TeaedoHa
MOXHO BBIMIOJIHUTh HA IWCKPETHBIX 3JeMeHTax. Ero
cxema MpHuBeieHa Ha puc. 5.4.

Korga aboneHT mepBoro ammapata CHHMAaceT
TpyOKy, K aHomy TuUpuctopa VSI mpukiagsiBaeTcs Ha-
npsoxkeHuss auHuM 60 B. Ha ympasnstomeM anextpone
TUPUCTOPA HANpsDKEHWE MEHbILIEe Ha BEIMYMHY IaJeHHs
Harpsokenuss Ha crabwimrpoHe VDI1. Tupucrop ot-

kpbiBaetcs U TAl nmoaxmouaercs k auHuu. Ecnu mocne
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Puc. 5.4. [IpunnunuanbHas dIeKTpHYecKas cxeMa O1okuparopa

ATOTO BTOPOW aOOHEHT CHUMET TPYOKY, K TUpHCTOpY VS2

napaiensHoro Tenedona Ha TupucTopax KV112A.

OyzeT MPUIIOKEHO OCTATOYHOE HarpshkeHue JUHUK S5+15 B, koTopoe MeHbIe HanpsHKEHHUsT OTKPBIBAHUS CTAOMIMTPOHA
VD3. HanpspkeHre Ha yIpaBISIFOIIAN 3JIEKTPO]] HE TI0JaeTCS U TUPUCTOP OCTaHETCs 3amepThiM. TA2 OyaeT OTKIIIoueH
JI0 TeX TIOp, MOKa MEePBBIA aDOHEHT HE TOJIOKUT TPYOKY Ha peryar ammapata. Juoasl VD2 u VD4 npeana3HadeHsl s
MPOIYCKaHMS OTPHULIATEIHHOTO MOTYTIEpHO/Ia IIEPEMEHHOT0 HAIPSDKEHHUS MHYKTOPHOTO BBI30BA.

HemoctaTok cxeMbl COCTOWT B TOM, YTO MIPH CHITOH C phluara ammapara Tpyoke Ha omgHOM u3 TA B TO Bpewms,
KOTJla Ha JPyroM TMPOHWCXOMUT HAaOOp HoMmepa, OyayT co3daBaThCsl IMOMeXH Habopy HoMepa (ITPOUCXOIUTH
nepekoMMmyTanus aOOHEHTOB Ha JIMHWIO). B HEKOTOPHIX CIIydasx MOXKET MOTpeOOBaThCSA 3aMEHa CTaOMIUTPOHA
KC515A Ha crabuiautpoH ¢ japyruM HomuHanbHbIM HanpspkeHnem (KC512A, KCS518A u 1. m.). Bo3moxHo
MPUMEHEHUE IPYTuX AUOJ0B U TUPHCTOPOB C AOMYCTUMBIM HampsiokeHreM He MeHee 100 B 1 Toxom He menee 100 m/].

Ha puc. 5.5 npuBeaena emé ogHa cxema JOCTaTOYHO MIPOCTOTO
OmokupaTopa MapaUIebHOrO TeleOoHAa C KCIOJIb30BAHHUEM OITPOHA
AOT101d Bnokupatop paboraer ciuenyromuii obpazom. Ecmu cHATH
TpyOKy Ha mep. BoM TA, To oTkpoercs Tpam3ucrop VT1, m ammapar
MOJKIIOYUTCS K JUHUW. TOK TOAKIIoYeHHoro K JuHUM TA1 Oyner
MpoTeKaTh Yepes pe3nctop R2 u cBeronnon onrpona DA1.2. Tpanzucrop
ontpora DA1.2 OTKpoeTcs W 3allyHTUPYeT Tiepexoj; 0a3a-3MHTTEp

Tenepb, ecnmu CHIATH TPyOKy ¢ pbryara Broporo TA, To OH
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Puc. 5.5. IlpuHiynuanbHas 3eKTpUdecKas

cxXeMa 6J10Knpa1‘opa TlapajuieJIbHOro TeJ'Ie(bOHa C
HMCIIOJIb30BAHHUEM OIITPOHA.

ocTaHeTcs pbluara BTOporo TA, TO OH OCTaHETCS] HEMOAKIIOYEHHBIM K
JMHUM JI0 TeX IOp, MoKa abOHEHT IMEepBOro ammapara He IOJIOXKHT Ha
pbraar Tpyoky. Cxema UMeeT Te ke HeJOCTAaTKH, YTO M cXeMa Ha puc. 5.4.

Cxema cBOOOJHOTO OT OTHX HEJIOCTaTKOB OJOKMpaTopa

napajijieJibHOTro Teﬂe(l)OHa MpuBCJICHAa Ha pHUC. 5.6. BHOKI/IpaTop 3HAYUTCIBbHO CJIOXKHEC HpI/IBeHéHHHX BBIIIIC, HO
06J1az1aeT XOpOUIMMHU XapAKTEPUCTUKAMHU U BHOCUT MUHHUMAJIbHOC 3aTyXaHUEC JJI1 pa3rOBOPHOT'O TOKaA.
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Crabmmutpon VD6 u xoHaercarop C5 mpeacTaBisioT co00i MCTOYHHWK MUTaHWs HampspkeHweM 3 B s NC
DD1 K561JIH2. Crabwmzarop Toka VT7 3ama€t tek cradbmmtpona VD6. Ha UC DD1 moctpoena cxema 3afepKKu
BPEMEHHU MEPEKITIOYCHHUA Telne()OHOB I HCKIIOYEHUs] MEPEeKOMMYTAIMH amllapaToB BO BpeMs Habopa HOMEpa Ha
OJTHOM U CHSITOH B 3TOT MOMEHT TPyOKe Ha APYTOM.

B HauanmpHBIH MOMEHT, Korja TPyOKM O00OMX Tene(OHOB yIOXKEHBI Ha pbhIUard ammapaToB, Ha BXOJax
noruueckux anemeHntoB DD1.1 u DDI1.4 ycranaBnuBaetcst "swvicoxuti” ypoBenb. Ha Bbixonmax snementoB DD1.2 u
DDL1.5 "svicokuii” ypoBens ynepxuBaeT knoud VI1 u VT4 B OTKpBITOM COCTOSHMH, a Ha BeIXOJax anemeHTtoB DD1.3
u DD1.6 "nuskuu” ypoens 3anupaet kiaroun VT2 u VT3, uro obGecrieunBaeT NpoxoxAeHue ePeMEHHOT0 HAPSDKEHUS
CHTHaJIa MHAYKTOPHOTO BbI30Ba Ha 00a anmnapara.

Iocne cuaTHA TPYOKM Ha OJJHOM W3 aIlliapaToB 4epe3 cBeTojuoj onTpoHa DAl-1 HauMHaeT NPOXOAUTH TOK,
OTKPBIBAETCSI TPAH3UCTOP ONTPOHA U HA BXOJe Jlorudeckoro snementa DD1.4 noasnstercss "nuskuu” ypoBens. "Huzxui"”
ypoBeHb Ha BbIXoje dnemeHta DDI1.5 3ammpaer TokoBHIM Kitod VT4 m OTKIIOYaeT BTOpoH TenehOoH OT JIMHUH.
"Buvicoxuti” ypoBeHb Ha BhIXoJe diemMenTa DD1.6 oTkpbeiBaeT kimod VT3, B pe3yibTaTe 4ero OTKPhIBACTCS TPAH3UCTOP
VT6, KOTOpBIH IIyHTUPYET BTOPOH ammapar.

Bo Bpems Habopa HOMepa Ha OJHOM W3 amllapaToB WHTerpUpyromas nenodka R3, C3 mist mepBoro TA u R4,
C4 nya Broporo TA ynmepkuBaeT 3a0JOKMPOBAHHBIN ammapaT B OTKIIOYECHHOM COCTOSHHM M IIEPEKOMMYTAITHS
TeNneOHOB HE MIPOUCXOIUT.



6. PEMOHT TEJIE®OHHbIX AIMNMAPATOB

Kak mpaBuiio, BOIpOCH COBEPIICHCTBOBaHUS cxeM TA (3ammra M yiIydllleHHE MOTPEOUTEIbCKHX KAuecCTB)
HAYMHAIOT BOJIHOBaTh Bac mociie Beixoja ammapara u3 ctpos. Ho eciu Bbl IpelycCMOTPHUTENBHBI, TO MEPEXOUTE CPa3y
K IJ1aBe 7, 4TOOBI HE TPUIILIOCH MPOpadaThIiBaTh paszaen 6.1 B OmmkaiiimeM OyaymieM.

6.1. TONCK HEUCITPABHOCTEU N X YCTPAHEHUNE

HaubGomee wacro B TA BBIXOZIT M3 CTPOS TPAH3UCTOPHI HMITYJbCHOTO KJIFOYa B MHKpPOCXEMa
HOMepoHaOupatens, 4yTo cocraBisseT npuMepHo 90% Bcex HeucnpaBHocTeidl. Emé 9% MOXHO OTHeCTH Ha
HEHCIIPABHOCTh DIIEKTPETHOrO MHUKpoQoHa u 1% . Ha Bce OCTalbHBIC. Takoe COOTHOIICHUE BeChMa MPUOIM3UTEIBHO,
HO OHO Jact Bam mpejcraBieHne o xapakTtepe HeucnpaBHocTedl B TA M mMOMOXKET M30ekaTh TaKUX OIIUMOOK, Kak
nepemnanfka TPaH3UCTOPOB PA3rOBOPHOIO y3J1a WK 3aMEHa AJIEKTPOIUTHUECKUX KOHJEHCATOPOB.

Ecmm Her cxeMbl TenedoHHOTO ammapara, KOTOpblii Bwl coOMpaeTech peMOHTHPOBATh, HE PaCcCTPANBANUTECH.
IIpaktudecku st pemonta TA cxema He Hy)KHa.

[Ipexxne Bcero, HEOOXOAMMO ONPENEINUTh B MUKPOCXeMe HOMEpoHaOUpaTenss HOMep BBEIBOJA €€ WMITYIbCHOTO
kimroua (puc. 2.10 + 2.12), a Taxke mo tabiuie 2.8 THUI BBIXOJA - C OTKPBITBIM CTOKOM MM JIoTH4eckuil. OT Tuma
BbIXOAa 3aBHCHUT rnocTtpoeHune cxeMbl UK Temedona. Ha puc 6.1 mpuBeneHBI TpW OCHOBHBIC Pa3HOBHUIHOCTH CXEM
UMITYJILCHOT'O KJIF0Ya, PUMEHSAEMBIX B 3apyOexkHbix TA. Knroun, mpuBeaénnsie Ha puc. 6.1,a n 6.1,6, npuMeHSIOTCS C
MHUKpPOCXEMOUW HOMepoHabupatens, y KoTopoi Berxoq MK ¢ oTkpbITeIM cTokoM. Kimtou, mpuBen€unsiiit Ha puc. 6.1, B,
npumensiercs: ¢ UC HoMepoHabupares ¢ JIOTHYECKUM BBIXOJIOM e€ uMnynbcHoro kimoua. Cxema UK, npuBenénnas Ha
puc. 6.1,a, mpuMeHsieTCs B OCHOBHOM B HenoporuX TA ¢ MUHMMANBHBIM KOJHMYSCTBOM (DYHKIMH W HEBBICOKUMH
MOTPEOUTENBCKUMHU XapaKTEPUCTHKAMU.
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Puc. 6.1. PazHOBUIHOCTH UMITYJIbCHBIX KTIOUEH B TeTe(OHHBIX allapaTax.

PaccMmoTpuM aaroputm noucka HEMCHPaBHOCTEM.

IIpex e Bcero, cienyeT MpoBEPUTh HANPSHKEHUS B KOHTPOJIBHBIX TOYKaX CXeMBI (pHc. 6.1):
e mHaBxoae UK TA (KT1);
e Ha BeIxoae MK muxpocxemsl HoMmeponaduparens (KT2);
e Ha BeBoje nutaHus MC (KT3).

Ipu cusTO# TpyOKe HanpspkeHue B Touke KT1 momkHO cocramars 5+15 B.

B Touxe KT3 - cootBercTBOBaTh Hanpsokenuto nuranusa MC (2,5+3,5 B). B Touke KT3 - ans UC ¢ oTKpBITEIM
crokoM Beixoaa MK momkno ObiTh Ha 1+2 B Mmenbine uem B Touke KT1, a mig C ¢ nornueckum Beixogom MK goimkHO
OBITH HE3HAYNTEIBHO MEHbIIE, yeM B Touke KT3.

HampspkeHne Ha BBIXOJ€ AMOAHOTO MocTa (paBHOe HampspkeHuio B Touke KT1) momxHo ObITh Ha 1,2 B
MeHbIIIe HanpsDKeHUS Ha KiieMMax nogkmoderns TA k muaun ATC 3a cyer nageHus Ha JUOOAX.

AHanu3upys pe3ynbTaThl U3BMEPEHU, MOKHO J1aTh NPEIBAPUTEIHHYIO OILIEHKY XapaKTepa HEUCIIPABHOCTH.

Hanpsoxenune B Touke KT2 6113K0€ K HYITIO MOKET CBUICTEIILCTBOBATH O HEUCIIPABHOCTH MUKPOCXEMBI.

Ecmu B Touke KT3 HanpsokeHre OMU3KO K HYIO, MOKHO MPEIIIOJIOKUTh, YTO BBINUIA M3 CTPOS MHKPOCXEMA.
YroObl yOeauThes B 9TOM, HE0OXoauMo npoBeputh Bcio nenb nuranus UC (cm. paszpen 3.3). Tonbko npu rapantun
WCIPAaBHOCTH LMW MUTAHUSI MOKHO MPUCTYNATh K 3aMEHE MUKPOCXEMBI.

Hanpsoxenne B Touke KT1 MeHee 5 B MokeT CBHIETENBECTBOBATH O MPOOOE JUOOB MOCTa, YTO BCTPEUACTCS
KpailHe pejKo.

PaccmoTpuM pa3nuyHBIe BAPHAHTHI:

a) Ecmm nanpspxkenue B Touke KT1 Omusko k 60 B, a B Touke KT2 Omm3ko k Hymo (Ipu HOMHHAILHOM
HanpspkeHur nutanus MC), 3To MOXKET CBUAETEIHCTBOBATh O TOH, uTO TpaH3uctopsl MK ucrpaBHbl. B 3TOM
ciay4qae, ckopee Bcero, mpoout Beixoa UK UC, xoTopsiii 3ambikaeT 6a3zy neporo tpansuctopa UK TA Ha
3EMIIIO M IEPIKUT €T0 B 3aKPBHITOM COCTOSIHHH. JIJIs1 TOTO 94TOOBI yOemuThes B 3ToM, otnasite Beixon UK UC ot
cxembl TA. OTo MOXHO cnenaTh, cHAB mpumnoi ¢ BeiBoga MK MC MOHTaXHBIM OTCOCOM, WM Iepepe3aB Ha
wiare popoxky ot BeiBoga MK MC. Ecnmm mocne storo Hampspkenne B Touke KT1 (mms cxem UK,
npuBeaEHHBIX puc. 6.1,a u 6.1,0) Oymer B HopMme, cMeno BbimamBaiiTe Mukpocxemy. s cxemsl UK,
npuBeAGHHON Ha puUcC. 6.1,B, YTOOBI OTKPBITH KIIFOY, HEOOXOJIMMO JOMOJHHUTEIHLHO coeauHUTh Touku KT2 u
KT3 nepemsrukoil.



b) Ecnu B Touke KT1 (puc, 6.1,a) Hanpspkenue B Hopme, a B Touke KT2 Ha 0,5+0,7 B, a e nHa 1+2 B, MeHbIe,
gyem B Touke KTI, crmemoBarenpHO, IPOOMT OMMH M3 TPAH3UCTOPOB HMMITYJIBCHOTO KIFOYa, a MHKpPOCXEMa
WCTIpaBHA.

¢) Ecmu nanpspkenue B Touke KT1 B HOpMe, a B Touke KT3 6sm3ko k Hy:ro, To mpoouthl kak Beixon UK MC, tak

1 OIMH WJIH 00a KITFOYEBBIX TPAH3UCTOPA.

Uto0bl yOSTUTHCS B MPABHIIBHOCTH PAabOTHI MMITYJIHCHOTO Kitoua, mpu OoTKIodeHHOM BbiBoje MK MC k 6ase
nepsoro Tpansucropa (VT1) noanasiite knonky SB ¢ HOpManbHO pa30MKHYTBHIM KOHTAKTOM, KaK TIOKa3aHO Ha cXeMax
puc. 6.1,a + 6.1,B MyHKTUPHOH JTUHUEH.

IIpu pasomkHyTO# KHOTIKe SB Hampshkenue B Touke KT1 momkHO ObITH B mpeaenax 5+15 B, mpu e€ 3ambikannn
HaNpsDKEHUE JIOJKHO yBenmuuThess 10 60 B. Ilpu KpaTKOBpEMEHHOM 3aMBIKAHMH CUTHAN CTaHIUHU (HEMPEepBIBHBIN
TYJ0K) TIpeKpaiaercs, 4to cBuaeTenscTByer o npueme ATC moceuiku HaOopa HOMEpa M TOJNHOW HCIPABHOCTH
uMmnyiabcHoro kioya. Ecnu mpu 3ambikanuun SB Hanpsbkenue B Touke KT1 He M3MEHMIOCh, WM HM3MEHHIIOCH
HE3HAYUTEIBHO, TO MPOOUT OJMH M3 KIFOUEBBIX TPaH3UCTOPOB. Ecnu ke Hampsokenue B Touke KT1 mocne 3aMbikanus
kHOmKH Oyner meHee 60 B, HO HE PaBHO HOMHUHAJIBHOMY, TO IIYHTHPYIOIIEE BO3JCHCTBHE OKAa3hIBACT KAKOH-HUOYIH
Jpyroit syeMeHT cxembl. MM MOXeT ObITb NPOOWTHIM 3alIMTHBIA cTaOMIMTPOH Ha HanpsbkeHue 100 B, koTopsii
YCTaHABIMBAETCS B HEKOTOPHIX Tele(oHaX Ha BEIXOJE JHOAHOTO MOCTA.

Ecnn B Bamem TA 3aneiicTBOBaH BBIXOJ Pa3roOBOPHOIO KIIOYa, CIEAYET ONKCAHHYIO BBINIE MPOBEPKY MPOBECTH
TaKXkKe U UL 3TOTO KITF0Ya.

IIpu BBIXOZE M3 CTPOSI OJHOTO M3 KIIOUEBBIX TPAH3UCTOPOB JKEJIATEIHHO 3aMEHUTHh 00a Ha OTEYECTBEHHBIC, KaK
Ooree HanEXHBIE.

Tpansuctopsl tuna 2N5551 uwmu MPS A-42 MoxHO 3aMeHuTh M0ObIM n3 nepeuncieHHbix: KT503E, KT6305,
KT683B, KT698 ¢ rpynmnoit XK, 1 umu K, KT940A, KT969A. Tpanzuctopst 2N5401 umu MPS A-92 moxkHO 3aMeHHUTh
Ha KT502E, KT698 ¢ rpynnoii 2K, U unu K, KT9115A. CnpaBouHble JaHHbIE U IJOKOJIEBKA TPAH3UCTOPOB MPUBEJICHBI B
rinase 8.

OCHOBHBIC HEUCTIPABHOCTH U CIIOCOOBI HX YCTpaHEHHS MPUBEACHBI B Tabnuie 6.1.

Taou1. 6.1. OcHoBHBIe HencnpaBHOCTH B TA ¥ criocoObI HX YCTpaHEHUS :

Xapakrep
BeposiTHasi npuunHa Croco0 BhISIBJIEHHS H YCTPAHEHHSI HEHCIIPABHOCTH
HEHCIIPABHOCTH
He wnabupaercs|l. TIpobutr omuu wmu|Eciu npu momeiTke Habopa HOMEpA TPYOKe CIBIITHBI XapaKTePHBIC IIETIKa

HOMEp, TYAOK He

oba TpaH3ucTOpa B

TO TIPOOUT OJIMH MK 00a KITFOUEBBIX TPAH3UCTOPA UMITYIHCHOTO Kirfoda TA.

NPEepHIBACTCA.  |MMITYJIBCHOM KITFOUE.
2. Ipobut tpansuctop |Ecnu meruku npu Habope HOMEpa HE MPOCIYIIMBAIOTCS, U HANPSDKCHUE HA
UMIyIbCHOTO Kitova u |Beixoge MK mukpocxembr DHH paBHO HyJHO, TO 3TO CBHICTENBCTBYET O
BBIXOJT UK |BrIXOmEe W3 cTposi MUKpocxeMmbl. Ho cHayaia HEoOXOquMO YOEeTUThCS B
Mukpocxemsr JHH. UCIPABHOCTH TPAH3UCTOPOB HMIYJIBCHOTO Kirouda. [logkimrounte 0asy
nepBoro Tpansucropa MK na 3emiro. Ecim onuH U3 TpaH3UCTOPOB NPOOHT,
TO HampsDKeHHEe Ha JIMHWM W3MEHHUTCS He3HaunTenbHo. Ilpm obomx
WCTIPaBHBIX TPAH3UCTOpPAX KIFOY 3aKPOETCS MOJTHOCTHIO M HANpsDKEHHE Ha
JIMHUA TTogHuMeTcst 1o 60 B.
3. Tlpobut 3antutHbIH |Eciin pa3roBOpHBIA y3el TpH TOIKIIOYEHHH 0a3bl MEpPBOTO KIOYEBOTO
CTaOUIIMTPOH. TpaH3UCTOpa Ha 3E€MJII0 OTKIIOYMTCS (TpomanéT TYAOK), HO TPH ITOM
HampspkeHUue Ha JWHUU Oyner MeHee 60 B, TO 3TO CBHIETENBCTBYET O
mpoboe  3amuTHOrO  cTabwiMTpoHa Ha  Hampsbkenue 100 B,
YCTaHABIUBACMOT'0 B HEKOTOPHIX Tele()OHAX HAa BBIXOJE JAMOJHOTO MOCTa
WJIM OJTHOTO M3 JAMOJIOB MOCTA.
4. Ilpobut nuoa MocTa. |[Ins TpOBEpKH IHOJOB MOCTa JOCTATOYHO IMOMEHSATh MECTAMH KJIEMMBI
nojgkiroueHus Tteinedona k auHMU. Eciam mocme 3toro pabora TA
BOCCTaHOBUTCS, 3HAYUT MMeeT MecTo mpoboi amona. Ciemyer OTMETHTh,
YTO TUOJIBI MOCTA BBIXOJIAT U3 CTPOsI KpailHe PejIKo.
Tenedon He|l. TIpodur Beixonm MK|HeoO6xomnmo mpoBepuTh HampsbkeHne Ha Bbixojae MK mukpocxemsl OHH u
pabotaer, HeT|Mukpocxemsl JHH. Ha BXOJIC KIIFOYEBBIX TPAH3UCTOPOB. Eciy HanpsnKeHUE Ha BXOJE KITFOUEBBIX
ryJKa. TpaH3ucTopoB O1mM3ko k 60 B, a Ha Beixoge MK mukpocxembl Onm3ko k

2. Her xoHrakTta B
Lenu oT KJIIEMM
MO IKJIFOYEHHUS
TeneoHa K JIMHUH.

HYJIIO, 3HAYUT  TPAH3UCTOPBI  3alepThl  MOTEHIMAJIOM  KOpIIyca,
HOCTyNarIuM depe3 npooutsiii Beixox MK Mukpocxembl. YoOeanutbes B
9TOM, MOXKHO OTHasB Beixoa MK Muxpocxemsl win mepepe3aB y BbI; BOJa
MHUKpPOCXEMBI JJOPOXXKKY II€4aTHOM IUIaThl, BEAyLIyl0o K 0Oa3e IepBOTO
TPAaH3UCTOPA UMITYJICHOTO KITFOYa.

Ecmu Berxoa ummynbecHOTO Kioya MIC HoMepoHaOupaTest iMeeT OTKPBITHIN
cTOK, TO TpaH3uctopbl MK OTKpoIOTCS pa3roBOpPHBIN y3€l MOAKIIOYUTCS K
TUHUH, W B TpyOke mosiBuTcs Tymok. Ecim MC OHH mmMeer normdeckwii
BBIXOJ] MMITYJIECHOTO KIF04a, TO misi oTKpeiTHs MK HeoOxommmo momaTsh
HanpspKeHue Ha ero BxoJ ¢ BeiBoaa nmutanus (U) MC SHH.

Ecmu mampspkeHHEe Ha BXOJle KIFOUEBBIX TPAaH3UCTOPOB OTCYTCTBYET, TO
HEOOXO0/ZMMO TIPOBEPUTH IE€Nb OT KJIEMM MOAKIIOUEHHS JIMHUHM JI0
TPaH3UCTOPOB UMITyJIbCHOTO Kitoda. Ocoboe BHHMaHUE cileqyeT oOpaTHTh
Ha HAJIMYKE KOHTaKTa B MUKPOIICPEKITIoYaTee.




Tlpu Habope| 1. Hewucnpagsen | U3meputh HarpspKeHUE Ha BBIBO/IE TMUTAHUS MHKPOCXEMBI
HOMeEpa bunpTpyrOmui HoMepoHabuparens. Ero 3maueHuwe mopkHO OBITH B mpenmenax =1 B ot
MIPOUCXOTUT KOH/ICHCATOP  CXEMBbI | HOMHHAJIBHOTO 3HAa4YeHWsA. EciaM mpu OTKIIOYeHHH TeiedoHa OT JHWHHUH
IpephIBaHMe mutanus VC. HanpspDKeHHEe Ha QWIBTPYIOIEM KOHICHCATOpE cpa3y MamaeT 1o HyJ,
[ocje  TepBOTO KOHJICHCATOP HEHCIIPaBEH.
HaOpaHHOTO
UMITYJIbCA.
IIpn Habope|l. OOpbiB B mureiide, |[IpoBeputs nuieiid, coemuHsOmMUi IUIaTy, HA KOTOPOH pacrojoXeHa
HOMepa COCJIMHSAIONIMM IUIATYy, | MUKPOCXEMa HOMEpOHaOupaTens ¢ IUIATOM KiIaBUATypel. Eciam uniend
HaOUparoTCcs He|Ha KOTOPOM |UCTIpaBeH ¥ IUIATBI HE HMMEIOT MEXaHWYECKUX MOBPEKICHUN, 3HAYUT
Bce IUdpHI. pacriojoxxeHa OTCYTCTBYET 3aMBIKAIOIIMN KOHTAKT HA pPE3MHKE KJIABHATYPHI MU
MHKpOCXeMa HEWCIpaBHAa MUKPOCXEMa.
HOMepoHabupaTens ¢
IJIATOY KJIaBUATYPHI.
2. HeuncnpasBna
MHKpOCXeMa
HOMepOoHabupaTens .
3. OtcytcTByeT | BoccTaHOBHTH 3aMBIKAIOMIMN KOHTAaKT HAa PE3MHKE KIABHATYPHI, IS YEro
3aMBIKAIOIINI KOHTAKT |BBIPE3aTh KOHTAKTHYIO IUIOIIAAKY M3 TOHKOW (DOJIBIH U NPUKIEUTH €€ KIeeM
Ha pe3unke |[Trrma MoMeHT" WU TBYXCTOPOHHUM CKOTYEM.
KJIABHATYPBHI.
IIpn 1. 3arpsisHenue |[IpoTepeTs KOHTAaKTHblE IUIOMIAJKM KIABHATYpbl YHMCTOH BETOUIBIO,
OJTHOKPATHOM  |KOHTaKTHOHM IUTONIAJIKK |CMOYCHHON CHHPTOM M IPOYUCTUTH KUCTOYKOH MOBEPXHOCTh KHOIMOK Ha
HaXXaTHU KJIABHATYPBHI. pe3UHKe.
KHOIIKA  OJHOM
us 1udp  B|2. HapymieH |3aMeHUTh 3aMBIKAIONIMIA KOHTAKT HAa PE3MHKE KIABHATYPBI, JUIA 4Yero
JIMHUIO 3aMBIKAIOIIUI KOHTAKT |BBIPE3aTh KOHTAKTHYIO IUIOIIAAKY U3 TOHKOW (DOJIBIHM U NPUKICUTH €€ KIeeM
MOCTYTIAeT Ha pesunke (Tuna "MoMeHT" WIH JBYXCTOPOHHUM CKOTUYEM.
HECKOJIBKO KJIaBHATYPHI.
a4yex 3. Hanpsioxenue | [IpoBepuTh HampspKEHUE MUTAHHS MUKPOCXEMbI HOMepoHaOupartens. Eciu
HUMITYJIbCOB. MMUTaHUS MHUKPOCXEMBI|[OHO MeHee 2 B, HeoOXoauMo yBENMYUTh TOK HWCTOYHHKA OIIOPHOTO
HOMepOoHabupaTens HaTPSHKEHUS ncC (BCTpOEHHOTO CTaOMITUTPOHA MHKPOCXEMBI
meHee 2 B. HOMepoHabuparens) ecid OH €CTh B JaHHOH MHKpocxeMme (cMm. Tabdim. 2.1)
WA TOK CTaOWIMTpPOHA, YCTaHOBJIEHHOTO B cxeme murtanus MC DOHH (cm.
pasnen 3.3).
Bac we caprmmr|1. Heucnpasen|Ecnu npu kacanuu OTBEPTKOW WM MUHIIETOM BBIBOJAa MHUKpOQoOHaA (CO
aOOHEHT. MHUKpPO(DOH. CTOPOHBI pa3AEIUTEIbHOI0 KOHJEHCaTopa) B TpyOke TenedoHa pasgaroTcs
2. OOpBIB LIeNH CXEMBI [IETYKH, TO MUKPO(OH HeHcIpaBeH. B MPOTUBHOM cilydae MPOBEPUTH IICTIh
MHKPOGOHHOTO MPOXOXKACHUS CHUTHanma MUKpooHa. Y  IJIEKTpEeTHOro MuKpodoHa
YCHITUTEIA. NPOBEPUTh HANpPsDKEHWE TUTAHWS Ha TOJOXHUTENFHOM BEIBoge. OHO
3. OrcyTeTBYyeT| nomkHO 6bITh B peaenax 1+1.5 B.
HaTpsDKCHHE TUTaHUSL
AIEKTPETHOTO
MHKpPO(OHA.
Mansiii ypoBeHb |OTCYTCTBYeT KOHTAKT|OOXaTh O000JOK METaNTMYeCKOro Kopimyca MHUKpopoHa B MeECTe
CUTHAJIA MEXTY OOIIMM | COIIPUKOCHOBEHHS C BEIXOIOM OOIIIEro BEIBO/Ia MUKPO(OHA.
MUKpO(OHA TIpH |BBIBOJOM MHUKpOGhOHA
3HAYHUTCILHOM |1 METAJUTMYECKUM
YpOBHE KOPILyCOM MUKpPO]OHa.
COOCTBEHHOTO
nryma
MHUKpPO(OHA.
B 1. AkycTudeckas CBS3b|AKyCTHUECKass CBS3b  YCTpaHSAETCS  aMopTu3anuedl MukpopoHa W
TUHAMUYECKOH |MuKpodoHa 1| IMHAMHUYECKOW TOJOBKH OT KOpITyca TPYOKM IpH MOMOIIM ITIOPHUCTON
TOJIOBKE CIIBIIICH | TMHAMIYECKON PE3UHBI HIIH TOPOJIOHA
¢dom, TOJIOBKH.
yeunusaromuiics 2. Hecbamancuposanna [ J[uddepenrmanpshas cxema GaqaHCHPYETCsl YBEIHUCHHEM COTIPOTHUBIICHHS
Ipy 3aKpeIBaHKH | nudpepeHtmansHas pesucropa B 6anmaHcHo# 1ienn (Hanpumep, R3 Ha puc. 3.36).
MHKpodoHa cxema.

pyKoil.




Her BBI3BIBHOTO
CHTHAJIa.

1. OO6pbB
cxeme

npuéma
JQYKTOPHOTO BBI30BA.
2. Bpmmen w3 cTpos

uenm B

HH-

3aMKHYTh HAKOPOTKO BBIKIIIOYATENh CXEMBI BBI3BIBHOTO YCTPOMCTBAa M
pa3ienuTeNbHBIM KoHAeHcaTop. [Ipu 3TOM J0JKEeH MOSIBUTHCS TOHAJIBHBIN
CHUTHAJI TIbe30M3IydaTens. benn curHama HeT, NPOBEPHUTH IApaMeTPHI
TpaH3uCTOpa Wi  MHKpocxembl BY, a  Takke  HCIpPaBHOCTH

TPaH3UCTOP U/IU | IBE€303JIEKTPUIECKOTO H3ITydaTes.
MHUKpOCXeMa MyJb-

TUBHOpATOpa  BBI3BIB-

HOTO yCTpoIicTBa.

3. Heucnpasen

MIb€303JEKTPUUECKUIM

U3ITy4aTeb.

6.2. 3BAMEHA MUKPOCXEMbl HOMEPOHABUPATEI]IA

Ber yoenaunmuch, 9TO0 MHKpOCXeMa BBIINIIA U3 CTPOs, W Tepen Bamu BcraeT Bompoc "dem ee 3aMeHHUTH?".
IIpomsinurenHocTs ctpad CHIT mpouM3BOIUT MHMPOKUIT aCCOPTUMEHT MHUKPOCXEM HOMepoHabuparernei. bompmmHCTBO
U3 HUX UMEIOT 3apyOeskHble aHanoru. Mx nokonésku mpuseneHsl Ha puc. 2.10 + 2.12, a xapakrepucTuky B Tadn. 2.7 n
2.8. B OompmuHCTBE ciaydaeB Bbl cMokeTe momoOpaTh MOIXOMSIIAN aHAJIOr IS 3aMEHBl BBIMISANICH W3 CTOS
MHUKpocXeMbl. Kpome TOro, MHOTHE MHKpPOCXEMBI YCIOBHO B3aMMO3aMEHSIEMBI, T.e. 3aMEHSEMBI C HEOONIBIINMHU

JIOpabOTKaMH.

B03M0XHOCTE Takol 3aMEHbBI K HeO6X0)II/IMLIe HN3MCHCHUS MPUBCACHLI B Ta6n1/1ue 6.2.

Taou1. 6.2. Bozmoxnas 3amena FIC OHH nipu pemoHTe 1 He0OXOANMBIE H3MEHEHUsI ITPU 3aMEHe.

KP1008BX14

3amensiemass | Bo3mo:kHas
Heo06xoaumeble n3MeHeHNs B cXeMe MPH 3aMeHe
MHKpoOcXeMa 3aMeHa
ET40992 KS5805B 1. Tockonasky B MC B0O3MOXHOH 3aMEHBI OTCYTCTBYET BHYTPEHHUH HCTOYHHUK
HM9100A1 LR40993 OIMOPHOTO HAIMPSDKEHHS, TO HEOOXOMMO MEXKIy BBIBOJIOM THTaHus (1) u KopmycoM
KS5805A MK50993 (BBIBOJ, B) YCTaHOBUTh CTAOHMJIMTPOH C HANpsDKEHWEM crabwimsanuum 3+4 B
LR40992 T40993 (KC133T', KC139A(M) u t. ).
MK50992N 2. BrIBOJ 2 OTKJIFOUUTH OT BCEX LIEMEil CXEMBI.
T40992 FT58C51 3. VI3MeHNTh TIapaMeTphl 9acTOTO3aafomeil e BCTPOSHHOTO TeHepaTopa MyTéM
KP1008BX11 |KS5851 yBEJMYEHHUs COMPOTHBIEHNS PE3UCTOPA, MOAKIIOUEHHOTO K BBIBOLY 9 MUKPOCXEME,
KP1008BX10 |B 1,8 pa3a.
CIC9192BE 4. MukpocxeMbl BO3MOXKHOM 3aMEHBI UMEIOT 16 BBIBOJIOB U B IIEJIOM, €CJIA CUUTATH
WE9192B OT TMEPBOTO BHIBOJA HUX IIOKOJEBKA COBMAJaeT C LIOKOJEBKOW 3aMEHAEMBIX
KP1008BX14 |mukpocxem. J[isi 3aMeHBI HEOOXOJMMO YCTaHOBHTh MHKPOCXEMY TaKHUM 00pa3oM,
4yTOOBI mepBblii BEIBOJ MC coBmagan ¢ KOHTAKTHOM IUIOIIAJKOW TEPBOTO BHIBOJA
BeimasgHHOM MC. 5. KonraktHyto mmomanky BbiBoga 11 Bemmasaaoit HC
OTCOCJMHUTh OT KOPIYCHOW IIMHBI M COCIUHHUTH MEPEMBIYKOW C KOHTAKTHOM
IUTIOIIAAKOM BBIBOAA 9.
ET40982 Buinoanumo nynxm 4.
HD970040D 6. KonraktHyro momaaky BeiBoga 11 BemasuHoi IC 0TCOETUHUTE OT KOPITYCHOM
KS5804 LIMHBI M COEIMHUTD C IUTIOCOM MUTAHUS MUKPOCXEMBI (BBIBOJ 1).
LR40981A 7. BelmasTh pe3sucTop, MOAKIOUYEHHBIN K KOHTAaKTHON MJOIIaJgKe 7 U KOHAEHCATOp,
MKS8J73AN TTOIKITFOYEHHBIA K KOHTAaKTHOH IIIOMIaaKe 8.
MK60981 8. OT KOHTAaKTHBIX IUIOMAJOK 7 W 8 Ha MECTO BBINIATHHBIX pPE3UCTOpPA U
TR50981AN  [koHaeHcaTopa YCTaHOBUTh KOHJEHCATOpBl EMKocThi0 1o 100 nd Kaxmbril.
IIpoTuBOMOJIOKHBIE BBIBOJIBI KOHAEHCATOPOB COEAMHUTH C KOPIYCHOM IIMHOU
(BeIBOZ 6). Mexay BeIBOJaMH 7 M 8 YCTAaHOBHTH APOCCENh WHIYKTHBHOCTHIO 1,7
MI'H. BMecTo apoccenss MOKHO HCTIONB30BaTh KBapIl yacTotoit 480 kI,
K858C05 ET40992 Muxpocxemvl 3amensitomes 6e3 Kakux-1ubo usmenenutl 8 cxeme. QOpammyo 3ameny
HM9100A1 npou3600UmMsb Helb3sl.
KS5805A
LR40992
MK50992N
T40992
KP1008BX11
FT68C61 Buinonnume nynkm 3.
KS5851
KP1008BX10
CIC9192BE Buvinoanume nynkmet 4 u 5.
WE9192B




ET40982
HD970040D
KS5804
LR40981A
MKS5173AN
MK50981
TR50981AN

Buvinoanume nynkm 4,6,7 u 8.

KS5805B
LR40993
MK50993
T40993

ET40992
HMO9100A1
KS5805A
LR40992
MK50992N
KP1008BX1
FT58C51
KS5851
KP1008BX10
CIC9192BE
WE9192B
KP1008BX14
ET40982
HD970040D
KS5804
LR40981A
MKS5173AN
MK50981
TR60981AN

MI/IKPOCXGMI)I 3aMEHSIOTCS 0€3 KaKuX-11u00 U3MEHEHHUI B CXEME.
Ilocne 3aMeHbI He 6yz1eT B IIOJIHATCSA (byHKHI/IH 3BYKOBOI'O NOATBECPIKACHUA HAKATUA
KHOIIOK Ha6opa HOMCEpPaA, KOTOpass MUKpOCXeMax BO3MOJKHOM 3aMEHBI OTCYTCTBYCT.

Beinoanums nynxkm 3.

Buinonnume nynkmet 4 u 5.

Buinoanumo nynxkm 4,6,7 u 8.

PT58C51
KS5851
KP1008BX10

ET40992
HM9100A1
KS5805A
LR40992
MKS50992N
T40992
KP1008BX11
KS5805B
CIC9192BE
WE9192B
KP1008BX14
ET40982
HD970040D
KS5804
LR40981A
MK5173AN
MK50981
TR50981AN

9. 3MeHUTh napaMeTpsl 4acTOTO3aJarollell ieneil BCTPOEHHOI0 FeHeparopa ImyTéM
YMEHBIIIEHHE CONPOTHUBIIEHHS PE3UCTOpa, MOAKIOYEHHOIO K BEIBOAy 9
MUKpocxeMsl, B 1,8 pasa.

Buvinoanume nynkmot 9, 1 u 2.
Buvinoanume nynkmot 9,4 u 5.

Buvinoanume nynkmot 4, 6, 7 u 8.

CIC9192BE
WE9192B
KP1008BX14

ET40992
HM9100A1
KS5805A
LR40992
MKS50992N
T40992
KP1008BX11
KS5805B
LR40993
MK50993
T40993
FT58C51
KS5851
KP1008BX10
ET40982
HD970040D
KS5804
LR40981A
MK6173AN
MK50981
TR50981AN

10. 3amMeHsieMbIe MUKPOCXEMBI UMEIOT 16 BBIBOJIOB, HO 0OBIUHO Ha matax TA, rie
OHHU YCTaHOBJICHBI, MPEYCMOTPEHBI JOMOJIHUTEIBHBIC KOHTAKTHBIC TUIONIAIKU IS
HC ¢ 18 BeiBomamMu. CHUMHTE TIEPEMBIYKH MEKIY KOHTAKTHBIMH TIOMIAAKAMHU 9 1
11 na uratre TA W yCTaHOBWTE MEPEMBIYKH C KOHTAKTHBIX Turomamok 10 u 11 Ha
KOPITYCHYIO IITHHY (BBIBOJ B).

Buvinoanums nynkmer 10, 1 u 2.

Buinoanume nynxkmot 10 u 3.

11. Ypanuth pe3ucTophl, MOJKIIOYEHHbIE K BBIBOAAM 7 M 9, W KOHJEHCaTop,
MOJAKIIIOUEHHBIN K BbIBOAY 8. BriBoa 9 coenunuth ¢ mitrocom nutanus MC (BeiBog
1). BoinmosHUTB MyHKT 8.




ET40982 CIC9192BE 12. OTcoenMHNTL KOHTAKTHYIO TUIOMAAKY BBIBOAA 9 3aMEHSAEMOM MHKPOCXEMBI OT
HD970040D WE9192B wroca uranmns VC.
KS5804 KP1008BX1 13. VYnmanuth KOHAEHCATOPHI M JPOCCENb, MOAKIIOYEHHBIE K KOHTAKTHBIM
LB40981A miomankam 7 u 8. C BeIBOJa 7 Ha MECTO KOHIEHCATOpa YCTAaHOBHTH PE3UCTOP
MKS5173AN compotuBieHrneM 2 MOM. C BbBoma 8 Ha MeCTO BTOPOro KOHJICHCATOpA
MK50981 YCTaHOBUTH KOHAEHcAaTop EMKOCThI0 390 nd.
TR50981AN 14. Ot BBIBOJIa 9 MHKPOCXEMBI BO3MOXKHOW 3aMEHBI K OOIICH TOYKE MPeabIayIIuX
9JIEMEHTOB YCTaHOBUTh PE3UCTOp conpoTusieHueM 240 kOm.
15. OO0yt TOYKY 3THX TPEX JIEMEHTOB OTCOCAMHUTH OT KOPITYCHOM IIUHEI.
ET40992 3aMeHseMble MUKPOCXEMbI IMEIOT 16 BBIBOJIOB, HO 0OBIYHO Ha uiatax TA, riue oHH
HMO9100A1 YCTaHOBJIEHBI, IPEyCMOTPEHBI NOMOIHUTEIbHbIE KOHTaKTHBIE miomagku aius UC ¢
KS5805A 18 BeiBomamu. 16. OTcoeqMHUTL KOHTAKTHYIO Iomanky 11 (BeiBox 9 3amensemoit
LR40992 MHKpocxeMbl) oT miroca nutanus MC. Konrakrasie toromanku 10 u 11 coenuHUTH
MK50992N C KOPITyCHOH MIWHOW MUKPOCXEMBI (BBIBOJUB). BBIMONHNTE yHKTHI 13, 14 1 15.
T40992
KP1008BX11
FT58C51 Buvinoanume nynkmot 16 u 13.
S5851 17. Ot BBIBOAA 9 MHKpPOCXEMBI BO3MOKHOH 3aMEHBI K OOIIEeH TOYKe MpeabLIyIInX
KP1008BX10 |37eMEHTOB yCTaHOBHUTB Pe3UCTOpP compoTuBicHueM 430 kOm.
Buinonnume nynkm 15.
KS5805B Buvinoanume nynkmer 16, 13, 14 u 15.
LR40993
MK50993
T40993
KS5853 HM9100B 18. 3meHuTs mapamMeTpsl 4acTOTO3aJalo0Ilel e BCTPOEHHOI0 FeHepaTopa myTéM
YMEHBUIEHHs CONPOTHUBIECHUS PE3UCTOpA, MOJKIIOYEHHOTO K  BBIBOAY 8
MHUKPOCXEMBI B JIBa pasa.
RM9100B KS5853 19. U3menuTs mapamMeTpsl 4acTOTO3aJalo0IIel e BCTPOEHHOI0 FeHepaTopa myTéM
YBEJIMYEHHSI COTIPOTHUBIIEHHS PE3UCTOPA, MOAKIIOUEHHOTO K BBIBOJY 8 MUKPOCXEMEI
B J[Ba pasa.
LC7350 UMO91610A 20. OTcoeuHUTH BBIBOJ, 15 MUKPOCXEMBI OT BCEX APYTUX LEHeH CXEMBI.
M2561AB
UMO1611
VT91611
WE9110
STC52560C
825610
UM91610A LC7360 21. CoequHUTH BBIBOJ, 16 MHUKPOCXEMBI C KOPITyCHOU muHOHU (BBIBOA 10).
M2561AB
UMOI1611
VT91611
WE9HO
STC52560C
825610
KP1008BX1 KP1008BXS5 |22. M3menuTs mnapameTpbl dYacToro3ajaromee uenu reneparopa HNC myrém
KP1008BX7 |yBenudeHHs CONPOTUBICHHS PE3UCTOPA, MOJKIIOYSHHOTO K BBIBOLY 9 B TpH pasa.
KP1064BX6 |BwBog 15 oTCOCTMHHTE OT APYTUX IENeld CXeMbl U COSTUHUTH C KOPITYCHOHN IIMHOM
KP1064BX7 |(BeBox 17). BeiBog 6 OTCOCNMHUTH OT APYTHUX IENEd CXeMbl M MOJAKIIOYUTH B
KP1089BX1 |Touky, rae paHee ObLT OIKIIOYCH BRIBOM 15.
KP1089BX2 |IIpu 3amene wmmkpocxembl KP1008BX1 na KP1008BXB, KP1064BX5 wu
KP1089BX1 Bam Ttenedon Oymer ob6mamaTth IOTOTHUTEIHHONW mMamsAThI0 Ha 10
HOMEPOB.
KP1008BXS5 KP1008BX1 |23. HM3meHuTh mapaMeTpbl uacToTO3ajaromieil nemu reneparopa HC myrtém
KP1008BX7 YMEHBIIIEHHUs] CONPOTUBIIEHUS PE3UCTOPA, MOAKIIOYEHHOI0 K BBIBOAY 9 B TpH pasa.
KP1064BXX5 BriBog 6 0TCOENMHUTH OT APYrHX LiENed CXeMbl U COEIUHUTH C IUIFOCOM IMUTaHHS
KP1064BXX7 (BeiBO 3). BeIBOm 15 OTCOCMUHUTH OT APYrHX IENEHd CXEMbl U MOJIKIIOYUTH B
KP1089BX1 TOYKY, I'/Ie paHee ObUI IIOJIKIIOYEH BBIBOJ 6.
KP1089BXK2 ITpu 3amene UC KP1008BXKS, KP1064BXKS n KP1089BXX1 na KP1008BXX1 Bam
TeneoH MoTepsieT JOTONHUTEIBHBIE CEPBUCHBIE BOSMOXKHOCTH H OyIIET COXPaHAThH
TOJIBKO TTOCIICAHUN HaOpaHHBIH HOMED.
KP1008BX7 KP1008BX5 |Mukpocxembl 3aMeHsIOTCS 0e3 Kakux-mubo M3MeHeHuH B cxeme. [locne 3aMeHBI
KP1064BX7 KPIO64BX5 |Bam tenedon Oyner o6manaTh TOTOJHATEIHHON MaMAThiO Ha 10 HOMEpOB.
KP1089BX2 KP1089BX1
KP1008BX5 KP1008BX7 |MukpocxemMbl 3aMeHSIOTCS 0e3 Kakux-mubo M3MeHeHWH B cxeme. [locne 3aMeHBI
KP1064BX5 KP1064BX7 |Bam TenmehoH moTepseT IOTOIHHUTEIbHBIE CEPBHUCHBICE BO3MOXKHOCTH W OyneT
KP1089BX1 KP1089BX2 |coxpaHATh TOJBKO MOCIEAHUN HaOpaHHBIH HOMED.




HM9102 UM91260C 24. V3sMeHHTh TapaMeTphl 9acToTo3aaroniei nenu reaeparopa C myTém 3aMeHBbI
HM9110D KP1091BX1 |kBapmeBoro pe3oHaTopa, HOJKIIOYEHHOTO K BbiBoJaM 8 1 9 Ha wactoty 480 k1.
KS58006
KS6820
KS58C20N
UM91210C
KP1008BX16
IM91260C HM9102 25. V3sMeHuTh MapaMeTpsl 4acToTo3ajarommei nenu reaeparopa MC mytém 3aMeHsl
KP1091BX1 HMO9110D KBapIEBOI0 PEe30HATOPA, MOJKIIOUEHHOTO K BhIBOJaM § 1 9, Ha wactoty 3,58 MI'L.
KS68006
KS5820
KS68C20N
UM91210C
KP1008BX16

Ho uro xe nmenath, ecnu Bam Tak W He yJqanoch HaWTH MOAXOMSIIYI0 MUKPOCXEMY HOMEpPOHAOMpATENs Uis
3aMEHBI?

B stom ciaywae Bam momoker yHuBepcajbHas cxema, MpPH TOMOIIM KOTOpod Bwl cMmoxkere 3aMeHUTH
GonpmHCTBO 3apyodexusix MC DHH.

HawubGonsmee pacrnpocrpanenne monyunmnn MC OHH KP1008BXK1, KP1008BXS5 m KP1008BX7. 3Otn
MHKPOCXEMBI BBHIITyCKaroTCs yke okoio 10 jer m Hambomnee moctymHBl. [1o3TOMYy paccMOTpHM BO3MOXKHOCTH 3aMEHBI
GosibinHCTBa 3apyOeskHbIX IC DHH MMeHHO 3THMH MUKpOCXEMaMHu.

V Bcex UC DHH umerorcs Takue BEIBOJIEI, KaK:

BBIBOJIa TOIKIroueHus KiaBuatypsl (XO, XI, X2, YO, Y1, Y2 u Y3);

BeiBo1 utanus (U);

o0mmit BeiBox (OV);

Bxon "otooi" (HS);

BBIBOJIBI TS ITOJKITIOUSHHS BPEMA3aJal0IINX JIEMEHTOB TeHEepaTopa;

BBIXOJI UMITyJIbCHOTO Kitto4a (NSI);

BBIXOJ1 pa3roBopHoro kimoda (NSAJ).

Pazmmunsie UC DHH oTimyaroTcst Toibko Jorukoit padots! BeixomoB UK (N81) u PK (NSA) u mapamerpamu
BpEMSA3AIAIONINX JJIEMEHTOB TreHepaTopa (3/1ech Mbl HEe paccMaTpuBaeM MHorodpyHknuoHamsHbie MC st TenmedoHOB
BBICOKOTO kilacca). DyHKIMOHMpOBaHME MO oOcTalbHBIM BbeiBogaM y Bcex WC DOHH oaumnakoBo. Bo MHorumx
3apyOekHBIX Tele(OoHAX BBIXOJ PAa3rOBOPHOIO KIIF0YA MHKPOCXEMBI HE 3ajeicTBOBaH. [103TOMY eciid mpu MOMOIIU
BHEIIHUX JJIEMCHTOB TPUBECTH B COOTBETCTBHE BBIXOJ HMITYJLCHOTO KJIFOYa MHKPOCXEMBI, TO MOXHO 3aMCHHTh
HEHCIIPABHYI0 MHKPOCXEMY, MOJKIIOYUB COOTBETCTBYIOIIME BBHIBOJBI K KOHTAKTHBIM IUIONIAJIKAM BBIMASSHHOW MUK-
POCXEMBI.

Ecnu cpaBHUBaTH BpeMEHHBIE THarpaMMbl BBIX0JIOB pa3roBopHoro kimoda (NSA) (puc. 2.19 + 2.21) UC DHH
KP1008BX1, KP1008BX5 u KP1008BX7 ¢ Hdpyrumu MC DHH, To HeTpyAaHO 3aMeTHTh, YTO JO Habopa M MOCIe
Habopa Homepa y Bcex mukpocxem (kpome CIC9102E, CIC9104E, FT9151-3, UM9151, UM9151-3, WE9102, WE9104
n KP1008BX17) "swicoxuit" ypoBeHb. Bo Bpems MpoXokKIeHHUS HMITYJIbCOB Habopa - "musxuii”. CiemoBaTenbHO,
JIOTHKa pabOThI BBIXOIOB PA3TOBOPHOTO KITIOYA y 3THX MUKPOCXEM OJUHAKOBA. Y BBIXOJIOB UMITYJIbCHOTO Kitoua (N81)
1o Habopa u mocie Habopa HoMepa y mukpocxem KP1008BXK1, KP1008BXKS5 u KPIOOSBX7 - "nuskuui” ypoBeHsb, a y
OCTAIILHBIX MHKPOCXEM - "guicoxuti”. ITo oTmuume o0yciaoBieHo TeM, uto MukpocxeMbl KP1008BXK1, KP1008BXS5 u
KP1008BX7 mnpemnazHavyeHbl uis pabOTBHl TOJNBKO COBMECTHO C Pa3TOBOPHBIM KItO4YOM. "Husxuii" ypoBEeHB
ynepxkuaeT UK TA B 3aKpbITOM COCTOSHUS M OH HE MOXKET UCIOIB30BATHCS JUISI KOMMYTAIIMK Pa3TOBOPHOTO Y311, KaK
B cxeme Ha puc. 1.15. mmynschl Habopa Bce MUKPOCXeMBI HOMepoHaOupareneit GopMUpyrT "Huzkoco" ypoBHS, T. €.
"Huskuti" ypoBEHb BBIX0JIa MUKPOCXEMBI BO BpeMs Habopa HoMepa pa3MbIKaeT JIMHUIO, a "gbicokuil” - 3aMbIKaeT.

Jdns  3amenst ummoptHoii HMC  na KP1008BXK1, KP1008BXS wmu DD1 KP1008EXK1

KP1008BXX7 HEoOX0uMMO MpH MOMOIIU JOMOJHUTEIBHBIX JIEMEHTOB TIPUBECTH B YO YO ’QF?::X?
COOTBETCTBHE BPEMCHHBIC MapaMeTpbl CHTHANOB, (OpMUpyeMbIX Ha Beixogax MK u Y n o
PK, 3aMeHsAeMOl U 3aMeHsoIeld MUKpocxeM. Kpome Toro, B 3aBHCHMMOCTH OT THIA 7 v T
Beixoma MK (JOTMYECKMil MM C OTKPBHITBIM CTO KOM) 3aMEHSEMOH MHKPOCXEMBI ;s v re
HEOO0XOIMMO 00ECTIEYHTh €TO COTIIACOBAHUE CO BXOJE MMIYIbCHOTO Kimroua TA. ::I ] :: (; '9 "—': :’“
Bpemennbie mapameTpsl HPUBOIATCS B COOTBETCTBHE IOCPEICTBOM JIBYX 7 ™
nronoB, BkmodaeMbIx ¢ BeIxogoB MK (N81) u PK (NSA2) mukpocxembsr KP1008BX1 1 oy - 1zv°B1|m .S
no cxeme "MJIN", xak moxasaHo Ha puc. 6.2. B pesynprare, Ha BbIXOjEe (B TOYKE 3 r
coenuHenus jauonoB VD1 wu VD2), dopmupyercs curHal ¢ BpeMEHHBIMHU ﬁ ™ naae o |
napaMeTpamMM, COOTBETCTBYIOIIMMM  IIapaMeTpaM  BBIXOJHbIX curHanoB UK VD2 k5225
UMITIOPTHBIX MUKPOCXEM. Puc. 6.2. Cxema 3amensr IC OHY
3Ty cXeMy MOXXHO MPUMEHSTD JUIsl 3aMEHbI MUKPOCXEM HOMEpOHaOupaTes ¢ c norn‘;féxﬁglzrggo;;%a UK ne

JIOTHYECKUM BBIXOJOM HMITYJILCHOTO KIFOYa, TaK KaK B TOYKE COCIAMHCHHS UOJIOB
VD1 u VD2 dopmupyeTrcsi CUTHAI ¢ ypOBHEM, COOTBETCTBYIOIMM Jorudeckomy Beixoay MC KP1008BXK1, B cxewme,
IpY HEOOXOIUMOCTH, MOYKHO 3aJIEHCTBOBATH BBIXO] pasroBopHoro kimoda (NSA) (BeiBog 18).

Amnanoruunas cxema Ha IC KP1008BXS u KP1008BXX7 npuBenena Ha puc. 6.3.



Ha puc. 6.4 npuBenena cxema 3aMmeHbl UMIOPTHONH MIC ¢ oTKpbITBIM cTOKOM BhIxoga MK Jlnoner VD1 u VD2
(hOopMHPYIOT COOTBETCTBYIOIIYIO MMITYJILCHYIO IOCIIEOBATEILHOCTh, a TpaH3ucTopel VT1 m VT2, o0pasys BBIXOJ C
OTKPBITHIM KOJIIEKTOPOM, MOoAenupyioT Beixol UK YIC ¢ OTKPBITHIM CTOKOM.

BeBoasr Mukpocxembr XO, XI, X2, YO, Y1, Y2, Y3, 0V, U, HS u NSI
MTOKITIOYAIOTCST Ha COOTBETCTBYIOIIHME KOHTAKTHBIE IUIOMAAKN 3amensemont MC.
BeiBon SB  moakmodyaeTrcss K BBIBOJAY ~MHKPOIIEPEKIIOYATENI CO  CTOPOHBI
TPaH3UCTOPOB UMITyJIbcHOTO Kitoua (Touka KT1 Ha puc. 6.1).

Tcis6 Jns 3ameHbl UMIOPTHOM MHUKpocxembl Ha oTeuecTBeHHyr0o KP1008BXK1
Risok MOXKHO M3TFOTOBHUTH IIEPEXONHYIO IUIATy, pPa3MECTHB Ha HeEHl HeoO0XoIuMbie
p— JIOTIOJIHUTENbHBIE 3JIeMeHThl. Ha puc. 6.5 mokazaH uepTex MepexoAHON MaThl AJs
NS CXEMBI, ITpUBeIeHHON Ha puc. 6.4. dopMa u pa3Mepsl epexoJHOH IIaThl BHIOPAHBI C
y4€ToM pasMenieHuss € B TeJIe(OoH- I——
TpyOKe MEXIy OCHOBHOW IIIAaTOH W w-=—2vo o |® x
voekmezs JMHAMHYECKOH TOTOBKOA. el |7 Xt
Puc. 6.3. Cxema 3amenst UC DHH KOHTAKTHEIE mromanks 3 v2 x0 He—xo
¢ sornueckuM BbixojoM MK Ha o v3 -—3 v3 Re [
VIC KP1008BIK6(7). MIePEXOIHOM TUTATHI (B paMKe Ha puC. 6.52 s e o
U KOHTAaKTHbIE IUIOUIAJKH 3aMEHSEMOMN oy gty ws R r:'c,_o
NC Ha ocHOBHOI miate TenedoHa COEAMHSIOTCS MEXY COOOH KIyToM U3 = L V—
TOHKUX MpPOBOAOB. CXeMbl COEJIMHEHHUS KOHTAKTHBIX IUIOLIAJIOK Iepe- ': o el 12
XOJIHOM IJIaThl C KOHTAKTHBIMHM TLIONIAKaMK OCHOBHOM MUIaTh, U3 KoTopoi  “~ ], :; e bt
Boimasina UIC OHH, nnst pasnuunbix tunoB MC paznuyuHbl U NpUBEICHBI B VDTRGIr VB3 K525
tabmuie 6.3. B siueiikax TaOJMIBI TOKAa3aHBl HOMEPA BBIBOJIOB KOHTAKTHBIX S
IUIOIIAI0K 3aMEHAEMOH MHKPOCXEMbI HA OCHOBHOM IUIATE TENEPOHA.  poo o g Cyon o o rn sy o OTKPHITEIM
Pacmonoxenne caMuxX S9eeK COOTBETCTBYET PACIOJIONKEHHIO KOHTAKTHBIX crokoM Bexoma MK ma KP100SBXK1.

TUIOMIAIOK Ha TepexoAHol tuate. Hampumep, anms mukpocxembl KS5805A koHTakTHyr minomaaky YO, xotopas
pacnonoxeHna psimoM ¢ BeiBogoM 22 MC KP1008BX1, HeoOX0AMMO COSTUHHUTH C KOHTAKTHOM IIOMIAJKONW OT BHIBOJA
16 mukpocxembr KS5805A Ha 0CHOBHO I1arte.

Junst Toro utoObl B TenedoHe paboTanm MOBTOpP IMOCIEAHET0 HAOpPaHHOTO HOMEpa, HEOOXOIUMO BHECTH
W3MCHCHHUS Ha IUiaTe HaOOpHOTO moiisi. HyXHO pa3opBaTh JOPOXKKY, KOTOpas WAET OT KOHTAKTHOW IUIOMIAIKH X2 K
KHOTIKe "#", N COeIMHNUTb Pa30PBaHHBII KOHEIl JOPOXKKU OT TOH KHOINKHU K KoHTakTHOH ruromanke XO. B renedonax-
TpyOKax, eClii MPUHATh KOHTAKTHYIO IUIOIMIAJKY, PACIONO0KEHHYIO ONMXe K JMHAMHYCCKOW TOJIOBKE 3a MEPBYIO, TO
KkoHTakTHas miomaaka X0 - TpeTbs, a X2 - ceibMas.

Ecnmu Bce coemuHeHus chenaHbl MPaBIIBHO, 2 HOMEP HE HaOUpaeTcs, CIeAyeT IMPOBEPUTH HANPSHKCHUE Ha
crabunurpone nepexoanoi miatel. [Ipu [TormkenHoM ero 3HadeHnn (MeHee 2,0 B) Heo0X0oaMMO yBETUYHUTh TOK Yepes
CTAOMIUTPOH MPH TTOMOIIHM PE3UCTOPA B IENH MUTaHUS MUKpocxeMbl (pazaen 3.3). [Tpu 3amene mukpocxem CIC9102E,
CIC9104E, KS5805B, LR4Q993, MK50993, T40998, UM9151, UM9151-3, WE9102 u WE9104 crabmmurpon VD1
MOJKET He TIOHAaJOOHTCS, TaK KaK OH JOJDKCH UMETHCS Ha OCHOBHOM TuTaTe TenedoHa.
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Tao6.1. 6.3. CoOTBETCTBME KOHTAKTHBIX IUIOIIAJIOK MEPEXOTHOM MIIAaThl ¢ KOHTAKTHBIMH IUIOIIAIKAMU 3aMEHSIEMON MUKPOCXEMBI.

CooOTBeTCTBHE KOHTAKTHBIX TUIOIIAIOK TIEPEX0THON

TUIATHl KOHTAKTHBIM IIONIAIKaM 3aMEHIEMOW MUKPOCXEMBI:
ET40992 CIC992BE |HM9100Bb |CIC9104E |[CIC9102E
HM9100A1 ET40982 KS5853 UM9151-3|UM9151
KS6805A HD970040D WE9104 [WE9102
KS6805B KS5804
KS68C05 LR40981A
KS6851 MK5173AN
LR40992 MK50981
LR40993 TR50981AN
MK50992N WE9192B
MK60993
T40992 T40993

4 S|116| 4 |5 (143 |4]|14|15]16]|1 [16]|17]|18
3 18117 3 |16|15] 2 [16|15|14 |9 [11|15]|9 |12
6 | 1 | 136 |1 [11|5|1]|11|12|5]|4([10]5]|4
SB | 15|14 |SB|13|12|SB|13|12(SB|2 |3 |SB|2|3

Bropoii Bapuant 3amenst UC DHH c mormyeckum BeixomoMm MK mokazan Ha puc. B.B. B artom cimyuae
HE0O0X0IMMO T00ABUTH KIIFOY Ha MOJEBOM N-KaHAJIBFHOM TPAaH3UCTOPE C MHAYIMPOBAHHBIM KaHAJIOM M H30JIMPOBAHHBIM
3aTBopoM KP1014KT1A(B), moakmo4mB ero mapajijieibHO BBIXOY AMOAHOTO MocTa. OCOOEHHOCTh CXEMBI COCTOUT B
TOM, YTO MUMITYJIbCHBIN Kitod TA MCHomb3yercs Kak pa3roBOPHBIN K04, a HAOOp HOMEpa OCYIIECTBISETCS TOKOBBIM
kmogyom Ha KP1014KT1A(B). Benun B TA mpucyTcTByeT pa3roBOpHbIM Kiod, To BbBox 18 MC KP1008BXX5(7)
HE00X0/IMMO TIO/IKIIOYUTh Ha HETO, a UMITYJIbCHBIN KiIto4 TA OTKIIOYHMTH (BMECTO Hero OyaeT paboTaTh TOKOBBIH KIIFOY
Ha KP1014KT1A(B).

WNmmysbcel, yrnpasisiomuye paboToi Kiroya, MOJAIOTCS Ha 3aTBOp TokoBoro kimova ¢ Beixoga MK UC u
MOJIHOCTBIO COOTBETCTBYIOT TPEOOBaHUSIM TEXHUYECKHX YCIIOBHUIT Ul OTEYECTBEHHBIX Tele(oHHBIX cereid, Tak kak VC
KP1014KT1A(B) B pexume HachlllleHUs] UIMeET conpoTuBiieHre Mmenee 50 Om.
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4 et Y 8 Puc. 6.6. Cxema 3aMeHBI
DRS R1 MHKPOCXEMBI
X HOMEpOHaOHpaTens Ha
17 o 680K 5 UC KP1008BXK5(7) u
3 18 TOKOBBIM KJIIOY
U —— NSA —-—a NSI KP1014KTI1B.




7. SALLUMTA U JOPABOTKA TA

AMIUIUTY/la IOCBUIOK CUTHANAa MHAYKTOPHOTO BbI3oBa jpocturaer 120 B, a Ha xoropeix ctanmusx u 200 B.
VIMeHHO 3TO HamnpsDKEHUE TPEACTABISAET HAMOOIBITYI0 ONTACHOCTD IS JCKTpOHHON "HaunHKK" Tenedona. [Ipu cHaTHH
TpyOKH BO BpeMs sIKa HaNpsHKEHHE TOCBIIOK HHAYKTOPHOTO BBI30BA MOXKET BBIBECTH M3 CTPOSI OCHOBHEIE 31eMeHTH TA
(MMITYJTBCHBIN KJIFOY, MHUKPOCXEMY HOMEPOHAOHpATEINs, IEKTPETHBIH MHUKPO(GOH). DTO MOXKET MPOU30UTH KaK H3-3a
po00s BHYTPH JIEMEHTOB, TaK 3a CUET MPEBBIMICHNS JOIYCTUMON PacCeMBaeMO MOIITHOCTH Ha HUX.

7.1. SALUUTA MUKPOCXEMbI HOMEPOHABUPATEIJIA

CambiM cnaObiMm MecToMm B MC siisieTcst Bbixo ummynbcHoro kimova. s MC YHH npoOoii BHyTpeHHETO
MOJIEBOTO TPAH3HCTOPAa MMIIYJILCHOTO KJII0Ya C OTKPBITHIM CTOKOM HACTymaeT mnpu HamnpsbkeHuu cBbime 30 B.
EctecTBeHHO, HanpalMBaeTCs MPOCTEHIICH CrIOCO0 3alUThI - OTPAHUYUTH HANPSDKEHHUE, KOTOPOES MOKET HMOSBUTHCS HA
Beixoae MK MC mpu npo6oe tpanzuctopoB MK TA wmu cHATHM TpyOKH BO BpeMs 3BOHKA.

Jns sToro mexny HyneBod muHOW M BhixogoM MK VIC Bkimrouaercst — Ha enxog Ha BXOA
CTa0WINTPOH C HampsbkenueM crabwimmsaunu 13+15 B (puc. 7.1). Ho astoT K UC IHH - MKTA
CIIoco0 3aIUTHl He JJaeT TapaHTHU MOJIHOH 3aIlUThI, HOCKOJIBKY IPH IIPOOHTOM \1,:!)11158

KOJUIEKTOpHOM Tiepexojie TpaHzucrtopa VT1 mmmynscHoro kmoda TA (puc.
6.1,a u 6.1,6) u mombiTke HaGopa HoMepa 4epe3 OTKPHIThIA Boixoxg MK WC  Puc. 7.1. Cnoco6 samutsr Bexoa UK UC
HOKIET BeCh TOK JIMHUH, YTO MOMEHTAJIHLHO TPHBEAET K BEIXOJY U3 CTPOS OHH ¢ oTKpLITEIM CTOKOM.
MHKPOCXEMBbI HOMEPOHAOHUPATEIIS.

Ha BXOA: lapantupoBanHyto 3ammry Bbeixoga MK HC obecneunBaer npumeHeHue

WKTA JIONIOJTHUTEJILHOTO TPaH3UCTOpa, BKIIOUEHHOTO MO cXeMe, NpHUBEACHHOM Ha puc. 7.2.
3necs Tpanzuctop VT1 BkitoueH mo cxeme amMutTepHoro nosroputens. Koraa Beixon UK
Ha Buixon o Mukpocxemsl OHH HaxoauTcs B BBICOKOUMIIEJAHCHOM COCTOSIHUM, TO IEPEXOJ] SMUTTED -

WEWG BHH xrseee  KosutekTop Tpansuctopa VT1 3akpwiT. IIpu nabope Homepa Bbixon MK MC noxakmouaercs

k obmeit mmHe. Tok, mpoTekaronuii yepe3 pesuctop R/ (puc. 6.1,8B u 6.1,6) u nepexon
Puic. 7.2. Pexomentyemas cxema  083a-OMHTTEp 3amMTHOrO Tpausucropa VTI, oTkpeiBaer ero n moakmodaer sxox MK TA
3amuTel BEIXona MK IC DHH ¢ Ha 3eMinto. MnynbcHbIN Kimtod TA 3akpbIBaeTCs.

OTKPBITBHIM CTOKOM. Ecmm k smutrepy Tpamsuctopa VT1 (puc. 7.2) mo moboit mpuumHe Oynmer
MIPIJIOKEH BBICOKHMI TOTEHIIMAN, TO MPH TOSBICHUH MaJIEHIIIero TOKa B IETH: SMUTTep-0a3a Tpansuctopa VT1 - BeIXox
UK UC - xopmyc, Tpansuctop VT1 oTkpbIBaeTcs U BeCh TOK NPOXOIUT Yepe3 Hero. JTO UCKIIOYAET BBIXOJ U3 CTPOA
MHKPOCXEMBbI HOMEPOHAOHUPATEIIS.

Hawubosnee onbITHBIE PaHOIIOOUTENN MOTYT BO3PA3UTh, YTO 3aIIUTHBIA TPAH3UCTOP CJIEAYET MOJIKII0YATh TaK,
Kak MokaszaHo Ha PUC. 7.3. OnHaKo MPOJOJDKUTENbHAS TPAKTHKA UCIIOJIb30BAHUS CXEMBI, Ha axon
IpUBeAEHHON Ha pUc. 7.2, MOKa3ana e€ MOJHYI0 HaJEKHOCTb. nETA

Taxoit crioco0 3anuTsl BecbMa 3(h()EeKTHBEH U TIO3BOJISIET CHUMATh TPYOKy naxe
BO BpeMs MEXIYTOpOJHOTO 3BOHKA, €CIM, KOHEYHO, 3alIMIIeHBl TpaH3uctopel UK.
MexayropoHblii 3BOHOK MPHW OTCYTCTBUHM ONMCAHHOW 3aIlUThl HauOoJee omaceH s
TA w3-32 TOBBINICHHOW YacTOTHI CJIEIOBAHWS IIOCBUIOK BBI3BIBHOTO CHTHAlla, YTO
TIOBEIIIACT BEPOSATHOCTH CHATUS TPYOKH BO BpeMs 3BOHKA.

Juns UC c mormgeckum BorxogoMm MK mepeuncinennsie criocoOsl HE PHUTOTHEI, gghéggﬁem SALITEL BEIXOA

C OTKPBITBIM CTOKOM

Tak Kak Hanpsixenue Bbixoga MK MC ne npespimaer Hanpsokenne nutanus MC. B 5TOM  y pesucropamu B Gazosoii nerm.
ciyuae Beixoa MK HC cnenyer BKIIOYMTH depe3 AUOJ, Kak IOKa3aHO Ha puc. 7.4. J{ng
obecrieueHns1 HaJ@KHOTO 3amupanus Tpansucropa VT1 npu HampsbkeHuu HU3Koro ypoBHs Ha Bbixoge MK MC c ero
0a3pl Ha KOpPIYC HEOOXOIUMO BKIIOUNTH pe3uctop R2 compormBinenmem 100+300 kOm. Pesmctop R1 momken
NPUCYTCTBOBATH Ha I1ate Tenedona. Ero conpoTrBieHne MoXeT HaXOAUTHCS B JOBOJIBHO MIMPOKHX Ipeenax.

MukpocxeMy HOMepoHaOUpaTens ¢ BCTPOSHHBIM HCTOYHHUKOM OIIOPHOTO HAIPSDKEHHS MOKHO 3aIUTHTh U 110
nenu nuranus. s aToro HeoOxoaumo ¢ Bxoxa nurtaHus VIC Ha KoOpryc BKJIIOYHTH CTaOWINTPOH C HAIpsHKEHHEM
crabummsanuu 4,7+5,6 B (KC147A,I'; KC 156A,I" u 1. m.). Ho B 3TOoM, Kak mpaBmio, HeT HeoOxomumoctu. [Ipu
HaJIe)KHO 3amuiieHHoM Bbixoje MK Mukpocxembsl HOMepoHaOMpareneld NPaKTHYECKH HE BBIXOIAT M3 CTPOS II0
MUTaHUIO Oarogaps BHyTPEHHEH 3amtuTe.

7.2. 3ALUATA UMITYTIbCHOI O KITOYA TA

CpaBHI/IM napaMeTpbl OTCHYECTBECHHBIX U UMIIOPTHBIX TPAH3UCTOPOB HanboJiee 4acTo HCIOJIb3YCMBIX B CXEMax

HK:
Tpausucrop| Ui, wake, B L v makces MA Py vake, BT
2N5551 180 600 0,35
KTJO3E 100 360 0,35
2N5401 160 600 0,35
KT602E 90 350 0,35

[IpenensHO HOMYCTHMBIE 3HAYEHHS HANPSHKCHAS ¥ HMIYJIGCHOTO TOKa 3apyOeXHBIX TPaH3UCTOPOB
3HAYUTENBbHO MPEBHIIAeT aHAJOTHYHBIE MapaMeTphl OTEYeCTBEHHBIX. [103TOMY OHM Ka)KyTCsl Ha TEpBBIi BT Oojee
Ha/Ie)KHBIMH, OHAKO 3TO He Tak. [IpakTrka mokasbIBaeT, 4To 3apyOesKHbIE TPAH3UCTOPHI BEIXOIAT U3 CTPOS JOBOJBHO
4acTo, Yero HeNb3sl CKa3aTh 00 YKa3aHHBIX OTEYECTBEHHBIX, YCIICUIHO HCIIONB3YEMBIX IUIA WX 3aMeHbl. [Ipmamna



COCTOWT B TOM, YTO BCIIEICTBHE OPOCKOB HAIPsDKEHMS, BOSHHKAIOUINX TPH HaOOpe HOMEpa, a paBHO BO3JEHCTBHSA
BBICOKOTO HANpPsDKEHWS HHIYKTOPHOTO BBI30BAa INPOMCXOTUT IIPEBBIMICHHE MPEAETbHO JOIMYCTHMOHW paccenBaecMoi
MOIIIHOCTH. Y OTE€YECTBEHHBIX TPAH3UCTOPOB UMEETCS OOJBINININ 3amac Mo JTOMYCTUMON pacCeMBaeMON MOITHOCTH, YeM
y 3apyOeXHBIX, HECMOTPS Ha TO, YTO IMACIOPTHBIE ITaHHBIE y HUX OJMHAKOBBIE. Kpome TOro, HEOOXOOMMO TaKxke
YYUTHIBaTh, YTO B HEJIOPOTHUX HMIIOPTHBIX Telle()OHAX MOTYT YCTAHABIMBATHCA HEKOHAWIIMOHHBIE KOMIIOHEHTHI, y
KOTOPBIX IMapaMeTpbl HE COOTBETCTBYIOT MACIOPTHBIM, TOT/IA KaK JUI OTCYSCTBEHHBIX TPAH3HCTOPOB 3TO MPAKTUICCKU
HCKITIOUEHO.

Ecnmu B nuHMM OTCYTCTBYIOT OpPOCKH HAIpsDKCHHs, a TPyOKy BbI cHHMaeTe Bceraa BO BpeMs May3bl MEXIY
3BOHKamH, Bamr tenedon Oyaer [umTenbHOe BpeMs paboTaTh UCIpaBHO. Tem He MeHee, 3alUTy ClieayeT BBecTH. Benp
e€ peanu3anus IpocTa u He TPYIOeMKa.

Ha puc. 7.5 mnpuBeneHBI CXEMBl TOAKIIOYCHHS 3aIUTHOTO 3JEMEHTa, B Ka4eCTBE KOTOPOTO MOKHO
WCIIONB30BaTh CTAOWIMTPOH, BAapHCTOP WM HEOHOBYIO JaMmouky. OCHOBHOE Ha3HA4YCHHE 3AIIUTHOTO 3JEMEHTa -
OTPaHUYUTH OPOCKH HAPSDKEHHUS B JIMHUH IO BEIMYHUHBI, Oe30macHo A Tpanzuctopos UK.

Crabmmutpon (puc. 7.5,a) HE0OXOIUMO HCIIONB30BaTh C HampspkeHHeM cTtabwnmm3amuu ot 70 mo 100 B
(KC568B, KC582B, KC591A, KC596B, KC600A u T. 11.). Ero Hy)XHO BKJIIOYaTh TOJHKO MOCIIE MUKPOTIEPEKITIOYATEIIs,
WHa4e, Mocye MepBoii e MOCBUTKH CHT'HAJa HHIyKTOPHOTO BEI30Ba Bamr aGOHEHT yCIBIIIAT KOPOTKHE TYIKH.
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881 8a1
nmmm Ha cxemy "AW_I!::M Ha cxemy
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70+i008 100+1808
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o VD1+VD4
Bapucrtop (puc. 7.5,6) mpexacraBusier coOoi B)
MOJTYTTPOBOHUKOBBIN pesucrop, CONPOTHUBJICHUE sa1
KOTOPOTO YMEHBIIAETCA C YBEIMYEHHEM MPUIOKEHHOTO fMHAR Ha cxewy
ATC Tenechowa
HampsokeHus. VX oKenaTenbHO — MCIIONIB30BaTh — Ha HL1
Hanpspkenue 100+180 B tuma CH 1-2-1. Bapuctops! ¢ m%

HanpsokeHuemM - Hwke 100 B mpumensts  He
pEKOMEHTyeTCs, TIOCKOJIBKY 3TO MOXET BBI3BIBATH COOM
CxemMBl BKJIOUEHHUS TIpu Habope HOMepa 3allUTHBIX
anemenToB UK cxemsr TA.

Heonosas mammnouka (puc. 7.5,B) BBITIOTHAET QYHKIUIO MMOPOTOBOTO JIEMEHTA C HAMPSHKECHHEM OTpaHUYCHUS
70+85 B. MeTammu4ecKuii 1[OKOJIb JIAMIIOYKHA HEOOXOAUMO ITOKII0YATE K IIFOCOBOM LIEITH.

Bapuctop W HEOHOBYIO JIaMIIOYKY, B OTJIMYWE€ OT CTaOWIMTPOHA, MOXHO BKJIIOYATh Tepen
MHUKpOTIepEKITIoYaTeeM, HEMOCPEACTBEHHO K TOJOXUTEILHOMY BBIXOIY JHOTHOTO MOCTa. HeoHoBas JiaMImodka mpu
TAKOM BKIJIFOYCHUHU BO BPEMs MOCHUIKM CHTHAJIa WHIYKTOPHOTO BBI30Ba OYIET BBHIMOJHATH TaKkKe (DYHKIUIO CBETOBOIO
WHIIUKATOPA BHI30BA.

Puc. 7.5. Cxembl BKIIOUEHUS 3amUTHBIX dmeMeHToB MK cxembr TA.

7.3. JOPABOTKA PA3IrOBOPHOIO Y3JIA

Ecnu BeIMONHEHA 3aIIuTa MHKpPOCXeMbl M TpaH3ucTopoB MK, TO HUKAaKMX CHELHUAIbHBIX METOJIOB 3aIUTHI
Pa3roBOPHOTO y3J1a IPUMEHATH HE HAJO.

Ilenmpio mOpabOTKU SBISETCS yIydIIeHHE TMOTPEOUTENbCKUX MapameTpoB TA,
UCXOAa W3 NPHUHIMIA - XOPOUIO CHBINIY S5, XOPOLIO CHBIIIAT MEHA. OJTa Ielb
JOCTHUTAeTCsl  YIYYLIEHHEM  XapaKTepUCTUK  MHUKPOPOHHOTO U Teie(OHHOTO
yCUIIUTeNEeH.

KadectBo paboThl MHKPO(OHHOTO YCHJIMTENS OYEHb 3aBUCHT OT THIA
npuMmeHsieMoro  MukpogoHa. Ecim B Bamem  TenedoHe — ycTaHOBIICH
JNEKTPOJMHAMUYECKUH MUKPO(OH (puc. 7.6), To yaydmuTh padoty TA MOXHO JIUIIb
3aMEHUB 3TOT MHMKPO(QOH Ha 3JIEKTpeTHbIH (puc. 7.7), obnajgaromuil 3HAYUTEIHHO Puc. 7.6. Cxema noaxmoueHus
JYIINME NapaMeTpaMu. B HEKOTOPBIX CIIy4asx STOTO ObIBAET AOCTATOMHO, YTOObI ICKTPOMMHAMIECKOro MHKpOhOHA.
Bac casimanu xoporo.

Ecmn ypoBeHs curHama MuKpoOHa OCTaNCsS HEYAOBIETBOPHTEIBHBIM, TO

iy HeOOXOQMMO  COIVIACOBATh  BBIXOJHOE  CONPOTHBJIEHME  MHUKPOQOHa C  BXOAHBIM
CONIPOTHBJIEHUEM MHUKPO(OHHOIO YCHJIMTENS MOCPEACTBOM DMUTTEPHOTO IOBTOPHUTENA. Ero
3 o cxema IpHBefieHa Ha puc. 7.8.

2 ja cxewy Heo6xoauMocTs  corlacoBaHusi OOYCIOBIIEHA TEM, YTO BBIXOJ OJIEKTPETHOIO
oy MHUKPO()OHA, BBHIIOIHEHHBIH HA MOJIEBOM TPAH3UCTOPE, OOJA/AET BHICOKUM CONPOTHBIEHHEM,
B COM3MEPUMBIM C BXOJHBIM CONPOTUBICHHEM YCHIMTENs. Benenctsue 3Toro obpasyercs

JIETTUTEIb HAMIPSKEHUS, OCAONAONINI CHTHAIL.
Puc. 7.7. Cxema DOMUTTEPHBIH MOBTOPUTEbL YMEHBIIAET BHLIXOJHOE CONPOTHBIECHHE MHUKPO(pOHA, B

TIOAKJIIOYCHUSA

pe3yibTaTe Yero BCE HAIpsDKEHWE CUTHAla MPUKIABIBACTCS KO BXOAY yCHIHTedIs. B sTom

QJICKTPETHOI'O MHKDOCbOHa.
Cllydyae YCWJICHHE BO3pacTaeT HACTONBKO, YTO TPUXOTUTCS NPUMEHATH MEPHl IPOTHUB



B030yxacHUS. B030ykIeHnEe yCTpaHsIETCsl yBEIWYEHHEM CONPOTHBICHHUS OaTaHCHOTO PE3UCTOpa NMPOTHBOMECTHOH
cxemsl (Harmpumep, R3 Ha puc. 3.36) npumepHO BIBOE.

MoskHo Takxke npuMeHuTh MuKpocxembl KA1436VE1 umn KA1403YE2A(B),
IpefHa3HaYeHHbIE AT PaOOTHI B KAUECTBE YCHINTEIS-TIOBTOPUTEINS JUIS COTIIaCOBAHMS
BBIXO/IHOTO COIIPOTUBIICHHS JJIEKTPETHOTO MHUKPO(OHA C BXOJHBIM CONPOTHBICHHEM
yeunurens HU. UC KA1436YE!L npoussonut HITO "MHTEI'PAJI" B r. MuHcke.

1r—~>—6 Hoxonésxka UC KA1436YEl mnpuBenena Ha puc.
Uce ¢ IN 7.9, a KAI1403VE2A(B) ma puc. 7.10. VX BHyTpeHH:s
O w] JMeKTpUUecKasl cxeMa IpuBeseHa Ha puc. 7.11.
ouUTH 1 GND HC npenctaBnsioT co00H HUCTOKOBBINA TOBTOPHUTENb Puc. 7.8. CxeMa COracOBaHUs
3 4 BBIXOAHOI'O CONIIPOTHUBJICHUA

Puc. 7.9. Llokonéska UC Ha TIOJIEBOM N-KaHAJIOM TPaH3UCTOPE C P-N MEPEXOJOM. SJIEKTPETHOTO MUKPODOHA.
KA1436VYEl.

IN GND Hasnauenue BEIBOOB: 1 - Iutroc muTanus, 4 - oOLuii, 6 - BX0J, 3 - BEIXOJ, 2 U 5 He 3a/eliCTBOBAHEI.
&) |4 OcHoBHbIe d1ekTpuueckne xapaktepuctuku UC KA1436YE1 u KA1403YE2A(B):

e nanpaxcenue numanus 0,8 + 35,0 B;

®  HampsdiceHue 6x00H020 cucHana 6 npeoenax £0,4 B;
e gx00HOe conpomugnenue ne menee 20 MOm;
Ut:c OaUT e gwbIx0OHOe conpomusnenue ne oonee 2,5 kOm;
Puc. 7.10. ® ko Puyuenm ycunenus nanpadxicenus e menee 0,4,
Loxonésxa UC o mok nompebaerus ne boaee 160 mxA (0ns KA1403F ne 6onee 180 mxA);
KAL403VE2. 9KBUBAEHMHOE NOIHOE HANPsAdICeHUe wymos He bonee 3,5 MKB.
1 Ecmu Bl m10x0 ciplmuTe abOHEHTa, TO MOYKHO YCTaHOBHTH B TPYOKe TenedoHa
BMECTO YacTO HCIOJIB3yEeMOr0 3JIEKTPOMAarHUTHOTO MHKPO(GOHHOTO KaIlCIoNs
6 3 JMHAMHYECKyl0 ToJIoBKy MomHocTeio 0,25 + 0,5 BT u HOMHUHAIbHBIM
46k  dyekTpuueckuM comportusieHueM 8§ + 50 Owm (0.25T1-10; 0.5TJI-9; 0.5T1-13 u
T.1.). Ecim aToro Oyner HemocTtaToyHO, HEOOXOJUMO 3aMEHHTh WIIH JOTIOJHHUTH
i yewnmrens mpuéma (sanpumep, ycuiurenem HY na MC OKP1436VHI). [l
MOBBIMIEHUS CTAOMIBHOCTH pPAa0OTHI PAa3TOBOPHOTO Yy37Ia BMECTO HArpy309HOTO
4 pesucropa JsmHWUM (HampuMep, R6 Ha pwuc. 3.36) jxenmarenbHa YCTaHOBUTH Puc. 7.12.
Puc. 7.11. crabunutporn tunma KCI133A wmmm KC433A u moAximiounTh TapauielbHO eMy — Cxema 3ameHbl
Buryrpennss JNEKTPOJUTHYECKUN KOHEHCATOp eMKOcThio 47Mk(pX10B. MoxHO ucmonb3oBarp — MarpysodHoro
JJICKTpUYCCKas pesuctopa
exema VIC cxeMmy puc. 7.12, BBINOJHAIOUIYIO OJHOBPEMEHHO GYHKUMM CTAaOWIMTPOHA W o0 " S

KA1436YBlu  HMCTOYHHMKAa TOKa s cBeroguoga VDI1. CBeToanMoa MOXHO HCIOJB30BaTh B
KAI403VE2. KauyecTBe MHAMKATOpA MOJHATON TpYOKH TesiedoHa.

7.4. 3AMEHA OUCKOBOIO HOMEPOHABHWNPATEIJISI HA KHOMOYHbIA

Tenedonnsie ammaparsl U Ipyrue OKOHEYHbIE aOOHEHTCKHME YCTpOICTBA ¢ AMCKOBBIM HOMEpOHAOHpaTesieM
MOXHO MOJICPHH3UPOBATh B YaCTH YCTAHOBKHM B HHMX KHOIOYHOTO HOMepoHaOmpartens. [y 3TOro MOXXHO NPHUMEHHTh
BBIITyCKaeMble IPOMBIIIIEHHOCTEI0 HoMepoHabuparenn "DJIEKTPOHUKA HK-01", " DJIEKTPOHUKA HK-02" u "
OJIEKTPOHUKA HK-03".

Ot HOMepoHaOHMpaTenu IOJHOCTHIO YJIOBJIETBOPSIOT TpeOOBaHMSIM, M3JIOKEHHBIM B pasaene 1.1 u
00ecIeunBaloT BHIITOJHEHHUE CIIETYIOINX (YHKIIUH:

e  Habop HOMepa 3HaYHOCTHIO 710 22 1 dp;

HEO/IHOKpaTHOE MOBTOPEHNE HaOpaHHOrO HOMepa HakaTueM KHONKH "*" (1oBTOp);

npepeiBaHie Habopa HOMepa Ha JIOOOM €ro 3Tame W IMOCIEAYIONIee €ro MOBTOPEHWE, HAadWHAs C IEPBOH

uGper;

e mpocnymmBanue curHanoB ATC B may3zax Mexay nudpamMu HabMpaeMoro HoMepa,

®  TPOrpaMMHPOBAHME TAy3bl YBEIMUYEHHOW IIMTEIHHOCTH (2,7 MC Ha OJHO HakaThe KHOMKH "*'") Mexmy
MOOBIMH T paMK HAOHMPaeMOTO HOMEPa,

e ot00it ATC Haxaruem kaonku "#" (0TOOM).

Cxema Homeponabupatens "OJIEKTPOHUKA HK-01 npusemena na puc. 7.13. Huomst VD2, VD5 un
nepexozbl ""CTOK - IOJUIOKKH" TOKOBBIX Kitouel DA2, DA3 06pa3yroT THOAHBIA MOCT, KOTOPBIH 0OecrieunBaeT cxemy
MOJIOKUTENFHBIM HanpspkeHHeM muTanus. [lurtanme Mukpocxembl HomepoHaOuparenss DD1 wnanpspkenwe 3,2 B
OCYIIECTBIISIETCS] CTAOMIIN3aTOPOM HAIPSDKEHUS, BBINOJHEHHBIM Ha ctabmimsatope Toka DA1, crabumurpone VD1 n
konznencarope C4. IloactpounsiM pesucrope RS perynupyercs HauanbHbIi TOK crabuim3aropa Toka DAT.

PasroBopHBIN KIIIOY HOMEPOHAOMPATEIIS BHITIOJIHEH Ha TOKOBBIX Kiodax DA4, DAS u ynpaBnseTcs ¢ BBIX0a
NSA2 DDI1 (BeiBox 18). OH obecrneunBaeT NOAKIIOYEHHE Tele(OHHOTO amnmapara K aO0OHEHTCKOW IMHHHA B
Pa3rOBOPHOM PEKHMME W OTKIIIOUCHHE OT He€ B pexume Habopa Homepa. Tpamsuctopsl VT2 u VT3 HeoOXoaMMBI JIIs
obecredeHns pabOThI Pa3rOBOPHOTO KIJIIOYA MPH OO0 MOJSIPHOCTH MOAKIIIoUeHUs HoMepoHabuparens k tuaun ATC.
VYrpasnenue TOKOBEIMH KitodamMu DA4, DAS ocymiecTBIsSIeT TOT TPAaH3UCTOP, HA KOJUIEKTOPE KOTOPOTO MPUCYTCTBYET
TIOJIO>KUTENBHBIN MOTEHIHA.

WMnynbcHBI KIIIOY, TOCTPOEHHBIM Ha TOKOBBIX Kmrouax DA2, DA3 M NOAKIIOYEHHBIN MNapaielbHO
nuHeHHBIM KiiemMmaM XS2, XS3, obecrieunBaeT nepeaady UMITyJIbCOB Habopa HoMepa, GopMupyeMbix Ha Beixojae N1
DD1 (BeiBox 12), B aOOHEHTCKYIO JIMHUIO. MexcepuiiHas 1ay3a yBEeJIMYEHHOH JUIMTENEHOCTH (popMHUpYeTCcsl HaKaTHeM
kHOKH "*" (MOBTOpP) BO BpeMsi Habopa HOoMepa.



Puc. 7.13. IlpunnunuanbHas aeKTpuyecKas
CXeMa KHOIOYHOr0 HOMepOHabupaTeis
"SJIEKTPOHUKA HK-01".

Haxarne xHomkm "#" (0T00I1) NPHBOAMT K 3aKPHIBAHHIO Pa3rOBOPHOIO KIIOYA, OTKIIOUEHHIO Pa3rOBOPHOU
cxembl TA ot aboneHTcKkoi uHuK U 016010 prGopoB ATC. Pexxnm "oT0O0i" ocyniecTBISETCS TAKXKE IIPU YIIOKEHHON
Ha anmapat TpyOke. IIpm sToM Hampspkenue Ha kineMmMmax XS2, XS3 wucueszaer. Hanpspkenue "svicoxoco” ypoBHS
3apspkeHHOro KoHjeHcatopa C4 depes pesuctop R4 mocrtymaer Ha Bxom HS DDI1 (BeiBox 15) m ocymiectBiseT
noaroroBky MC k moBTopy Homepa. Jquomet VD3, VD4 obGecnieunBaror "muskuii” ypoBenb Ha Bxome HS DDI B
Pa3rOBOPHOM pPEXUME W MPEAOTBPAMIAIOT pa3psa KoHaeHcaTopa C4 mpu yinoxXeHHOH Ha peryar Tpyoke. Bapuctop RU1
3alIMINAeT TOKOBBIE KIIOYM OT MpoOost mpu OpocKax HANPSDKEHHS HAa JIMHAM M OT BBICOKOTO HAIMPSIKEHUS
WHAYKTOPHOTO BBI30Ba. [TomcTpoeHHsIM pe3uctopoM R1 perymupyercs yacrora Habopa HoMepa.

Homeponabupatens "DJIEKTPOHUKA HK-02" (puc. 7.14) ornmyaeTcss OT HoMepoHabuparemns
"9JIEKTPOHUKA HK-01" ycoBepuieHCTBOBaHHBIMH cXeMaMH "0TOOH" M OTKIIOYEHHs pa3roBOpHOro ysna. "Husxui"
ypoBeHb Ha Bxozae HS B pasroBopHoM pexume obecniedrBaeT OTKpHIThIN Tpausuctop VT1. Ipu ynoxxeHHOW Ha pblyar
TpyOKe HanpsbkeHue Ha 0ase Tpanzuctopa VT1 paBHO HyIo, TpaH3UCTOP 3aKphIT U Ha Bxoge HS DD1 uepes pesuctop
R3 ¢ 3apspkennoro xonzaencatopa C3 mogaérest "gvicokuil” ypoBeHb. Takas cxema oOecreunBaeT 0osiee ITUTEIbHBIN
pas3psn xkonaeHcaropa Cl u, kak ciefcTBue, IPOAOKUTENBHOE BpeMs yaep:kaHus B namartu O3Y muxpocxemsr OHH
MOCJIETHETO HAOpaHHOTO HOMeEpa.

PasroBopHbI y3en mpu nosoxkuTebHOM noteHimane guann ATC Ha kimemme XS3 momkimodaeTcs K JIMHAA
ATC uepe3 muox VD5 u otkpeiTeiii Tpansuctop VT2. Tpamsuctop VT4 oTkpeiBaeTcs TOTHa, KOTZA OTKPBIBAETCS
TOKOBBI K04 DA4 u uepe3 pesucrtop R7 moakmouaer 6a3y TpaH3WcTopa Ha Kopmyc. Ilpw oTpHIIaTEIIEHOM
MOTEHIIMaIe Ha KIeMMe XS3 pa3roBOPHBIN y3e MOJKIIOYAETCS K JIMHUHM Yepe3 OTKPBITHIM TOKOBBIM Kifod DAS u auox
VDA4.

Ha puc. 7.15 npuBeneHa mnpuUHUMIMAIBHAS DJEKTpPUYECKas CXeMa KHOMOYHOTO HOMepoHaOuparels
"9JIEKTPOHUKA HK-08". Y3en "or6oit" B HEM BhimoiHeH kak B "HK-01", a cxemMa OTKJIIOYEHHUs pa3rOBOPHOTO y3i1a
anaornuHa "HK-02". JloGaBnena wuHTerpupytomas nens Ha BeiBojge 5 WC DHH nans ysenmuueHuss BpeMeHH
aHTuapebdesra.
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7.5. YCTPOUCTBA 4J151 TPOBEPKN MUKPOCXEM Y TPAH3UCTOPOB,
NPUMEHSIEMbBIX B TEJIE®OHHbBIX ATMNTMAPATAX

YacTo BO3HHMKAaeT HEOOXOAMMOCTH MPOBEPUTh PabOTOCHOCOOHOCTP MHUKPOCXEMBI WJIM TPAaH3UCTOpA Mepen
YCTQHOBKOH B CX€MY, UJIU YAOCTOBEPUTHCA B HCIIPABHOCTHU BBIMASHHBIX 3JIEMEHTOB CXEMBI.

Ha puc. 7.16 npuBeneHa cxema ycTpoiicTBa, IO3BONSIONIEr0 Mpou3BecTd nposepky mukpocxem KP1008BX1,
KP1008BXS, KP1008BXK7, KP1064BACS KP1064BX7.

+J5+88
Y VT4 +VT10 KT356
R11 + R17 100 + 820
HG1.2
sl s - | KP1008EN1,5.7 D2 K1T6HES VT4 Ancs2a
3
¢ Yo x2 v a R1M g 4 i
XN cT
¢ Y1 x1 wn b He- ! i
Y2 X0 11 f i
- ) [ ] = 5L N I )
+ RC ws d )—— : :
t
5+0B c PS e t : rﬂ
. 1 i
; R | 1 B ' !
R1 100k Aov g It @ "/ |
54k w7 |- FoN RIT gi E
NSA vT10 ey !

RE 100k VT2

KT315 Puc. 7.16. Cxema 1151 IpOBEPKH UCIIPABHOCTH

HC KP1008BX1, KP1008BXK6(7).

Vo4
KC130A

Jis moAKIIIOUeHUs] MpoBepsAeMON MHUKPOCXEMBI MPEeIyCMOTpEHa MaHedb, B KoTopytoo BcraBisercs MC mpu
npoBepke. [Iutanue cxeMbl ocymiecTBiseTcs HanpspbkerneM S + 9 B. Pesuctop R1, konmencatop Cl u ctabumutpon
VD1 obecneunBatot nposepsiemyto MC HanpsbkeHneM nutanus 3 B.

Llokonéeka mukpocxem KP1008BXKS u KP1008BXK7 oxnHakoBa, 4TO MO3BOJISIET NMPOBEPSTH MX 0€3 KaKhX-
6o nononuenuit. [lokonéska NC KP1008BX1 otnmyaercs OT UX MOKOJAEBKH HA3HAYCHHEM JBYX BBIBOJIOB - 6 1 15.
Brison 15 B UC KP1008BX1 - Bxox "ot6oit" (HS), a 8 UC KP1008BXKS5 u KP1008BXX7 - BX0J yCTaHOBKH 4aCTOTHI
Habopa - 10/20 T'u (DRS). Tak kak ¢pyHkuuio "oT60H" MOXXHO OCYIIECTBIISATh KHONKOHM "#" KiaBHaTyphl, TO BBIBOJ 15
MOAKITIOYAETCS K 00IIEeMy ITPOBOY.

BrBog 6 B UC KP1008BX1 - Bxox Hampsokenus nuranus (U), a B UC KP1008BXKS u KP1008BX7 - Bxox
"ot60i1" (HS).

ITepexmouarens SA1 B HIKHEM (IO cXeMe) TMOJIOKEHUH KOHTAKTOB TO3BOJISIET OCYIIECTBIATE MpoBepky MC
KP1008BX1, a B Bepxnem - KP1008BXS5 n KP1008BX7. IIpu mposepke UC KP1008BXK1 Ha BbIBOX 6 momaércs
HanpspkeHue co crabunurpona VDI, a mpu nposepke MC KP1008BXKS u KP1008BXK7 BhIBOIM 6 coenuHSAETCS C
OOIIMM TIPOBOIOM.

IMTockonbky npu Tex ke mapameTpax Bpemssanatomei nernu (C2 u R2) yacrora nabopa y UC KP1008BXKS n
KP1008BXK7 B Tpu paza Bble, TO AJ1sl 0OecreueHns HOMMHAJIbHOW 4acTOThl Habopa BTOPOit KoHTakT SA1 noakiIroyaer
IpU IPOBEPKE 3TUX MUKPOCXEM B LIEMH T'eHepaTopa JOMOJHUTENBHO pe3ucTop R3.

C Beixona ummnyibcHoro kmova VIC DDI1 (BeiBox 12) mmmysbcsl Habopa yepes coracyrolie TpaH3HUCTOPEI
VT1 u VT3 nocrymator Ha Bxox "C" cuetunka DD2 (BbIiBOA 4), ONPEACISIONIETO YHUCIO UMITYJIHCOB, TIOCTYNUBIINX C
Beixoga MK UC, u ¢GopMupyIomero CUTHaNBI YIPaBICHUS CEMHCETMEHTHBIM CBETOMUOMHBIM uHAMKaTopoM HGI.
CBeTO/IMOHBIH MHAMKATOP OTOOpaXkaeT YKMCIIO NMPHUHATHIX UMITYJIbCOB B JIECSITUYHOM Buae. Tpansucropsl VT4+VT10
COTJIACYIOT BBIXOJ] CYETYMKa-AemudpaTopa cO CBETOAMOIAHBIM HHAWKATOPOM, HOMHHAJIBHBIH TOK KOTOPOTO
obecnieunsatot pe3uctopsl R11 + R17. Mmynbcsl Habopa M3MEHSAIOT COCTOSHHUE CUETYUKA TI0 CIaJy HOJIOKUTEIBHBIX
nMmIyascoB Ha Bxojie "C" (BeiBOT 4).

o0 y "915;?—2—‘5 Ceeromuon VD2 muraer ¢ gactotoit 10 'l Bo BpeMms clieflOBaHHs
DO1 K176ME4 al g UMIIyIbcOB  Habopa. B kadecTBe HEro MOXXHO HCIOJB30BaTh TOYKY
wful 1 :o VTt cBeTonuoaHoH marpuisl HG1.
Hov b i C Brixojga pasroBopHoro kitoda IC DDI (BeiBoa 18) oTpuniaTenbHbli
o C :1—2_— ey [IE€pEIa] UMITYIbCa HHBEPTUPYETC TpaH3ucTopoM VT2 u mocrymaer Ha
o 113 P muddepennupyromyo nens C2, R10. KopoTkuit uMITyIbC MOJI0KHUTEIEHOTO
w= s rE— RT 9 4 HarpspkeHust, cOpMHUPOBaHHBIN €10, mocTtymnaer Ha BxoJa R DD2 (BeiBog 5) u
oo R g 1—@”‘: YCTaHaBIUBAET CUETYMK B UCXOJHOE COCTOSHUE Tepe]] HauajaoM KaxkJIoi cepuu
Puc. 7.17. Cxema HOAKITIOUCHUS UMIIyJIbCOB HAabOpa. HG1 AN304r
CBETOMOHOTO MHIMKATOPA C OOIIMM aHOOM. B cxeme NpHMeHEH HHINKATOP DD1 K176ME4 '_“,-f;“
AJIC324A ¢ o6mmM KaTogoM. BMecTo Hero MOryT ObITh HCIOIB30BAHBI  +U-<y U a g
unnukatopel AJI304A,5,B, AJIC321A, AJIC313A, AJIC314A, AJIC333A.B, Tov| | b A2
AJIC339A. Cseropuonnble MaTpuibl ¢ obmuM aHopoM -AJI3040, AJIC3216, w4 ¢ c -

AJIC324b, AJIC333b.I' cnenyer Bk/IIOYaTh MO CXeMe, MPUBEAEHHON Ha pHC. d 2 - 4+
7.17. o 12 | S8
BricokouyBcTBUTENBHBIE  MHAMKAaTOpel  Tuma  AJI304I  MoxHO wts f2— V4

BKJII0YATh HEIOCPEACTBEHHO K BBIXOAAM MHKPOCXEMBI, KAK [OKA3aHO HA pHC. oo~ R gp—=g

7.18. OanHako u3-3a pa3dbpoca TOKa KOPOTKOTO 3aMBIKAHHS MHUKPOCXEM, HE HOP- Puc. 7.18. CxeMa TOIKIIOUCHHS

cBeToAnOIHOro MHAnKaTopa AJI3041.



MHPYEMOTO TEXHHUYECKUMH YCIOBHSAMH, SPKOCTh CBEUYCHUS HHAMKATOPOB MOXET OBITh pa3nudHOd. MneHTnaHOCTH
SPKOCTH CBEUCHHUS YaCTHYHO MOXKHO TOCTHYb OAOOPOM HANPSHKEHUS TUTAHUS HHANKATOPOB.

Jlst cornmacoBaHus BEIX0J0B MUKpocxeMbl K17611E4 co cBeTOAMOAHBIMU WHAMKATOPAMH, IMEIOIIUMHU OOIINH
aHOJI MOKHO HCIONb30BaTh MukpocxeMbl K1761TY 1, K17611Y2, K17611Y3, K56111V4 u K561JIH2, kak moka3aHo HU
puc. 7.19.

o024 HG1 ANIC3246 ITpu ucnonbp3oBaHNU HeMHBEpTUpYIOMmNX MUKpocxeM (K17611Y3,

DD1 KA76ME4 K561N1H2 R 4( K56111Y4) Bxoa S (BeiBox 6) K17611E4 cnenyet coequuuts ¢ Bxogom U, a

w4y ol ® 8 - -2 npu ucnonb3oBanuu nHBepTupyomux (K176I1Y1, K176I1Y2, K561JIH2)
H{ov b %‘:— - ¢ 00LIMM NPOBOJIOM.

o 4] ¢ C I Ri+R7 Ha puc. 7.20 npexacraBimeHa cxema Uil NPOBEPKH

d ’;‘ 200810 s DAb0TOCTIOCOOHOCTH JIBYX HauboJee pacrpOCTPAHEHHBIX rpymi

Wt :_a—nmbszi;mz P 3apy6exnsrx UIC. B mepByio Bxomar MC KS5805A, KS5851 u wmx

cfpoc 5 o 1t l ! g 7 aHaJoTH, TpHUBeIeHHBIe B Tabimie 6.2. Bo Bropyio - WE9192B u ee

———————— anaiorn. Mukpocxema KS5805A mmeer 18 BriBojOB, 2 WE9192B -16

Puc. 7.19. Cxema cornacoBaHus BbIXOJ0B BbIBOJIOB. Ho €€  110K0j€BKa MOBTOpsAET  IOKOJEBKY KS5805A 3a
HC KI761E4 co ceTomoHbMu WHIMKATOPAMH, oy miouenyeM BBIBOOB 9 - M/S 1 10 - DRS, KOTOpBIE Y Hee OTCYTCTBYIOT.
MMEIOIUMHU OOIIUM aHOOM.
Ha puc. 7.20 B cxobkax yka3ansl HoMmepa BbIBoJOB Juisi IC WE9192B.
[Tepexmouatens SAl ciayxur ans BeIOOpa THIa HpoBepsieMOW MHKpocxeMbl. B monmoxenun "1" mposepsitorcs
MUKPOCXEMBI BTOPOH IPyIIbL, B ON0XKeHNH "2" - epBOH.

Puc. 7.20. Cxema ms nposepku ucnpasaocta IC KS5805A, KS5851,
WE9192B 1 ux aHanoros.
b1 >_I “
pry LY
s Py Re 100k
0 Egl D02 K1TENES

PaboTa ycTpolicTBa ocyIIecTBiIseTCs ClieAyomuM o0pa3oM. MimMiynbscbl HaOopa OTpULATEIBHON TTOJIIPHOCTH C
BbIxoJia uMitysbcHoro kimoua NSI (BeiBog 18 mis KS5805A u 16 ms WE9192B) nposepsiemoit UC unBepTHpyroTcs
tpansucropoM VT1 u nocrynaror Ha Bxox "C" (BbiBox 4) cuerunka-pemmdparopa K176M1E4. Kak u B npensiayniei
CXEM€ YHCIIO0 NPHUIIECIIINX HMIIYJIbCOB OTOOpaXkaeTcs Ha HHAWKATope. B mpoBepseMbIX MHKpPOCXeMaxX BBIXOJ
pasroBopHoro wimoya NSA (BeiBox 12 mis KS5805A n 10 qs WE9192B) ¢dopmupyer uMMIynsc Ha BeCh HEpPHON
Habopa. J{ns ocymiecTBIeHUS HA4YaIbHON YCTAHOBKM CUETYHKA ITOCIIe Habopa Kax a0 IUQphI uMeeTcst JOPpMUPOBATEND
copoca Ha mmkpocxeme DD2. C BbIXOJa pa3roBOpHOro kimoda NSA WUMIyIbC OTPUIATEILHOW TOJSPHOCTH dYepes
uHBepTOp Ha 3nemente DD2.1 ympaBnseT xirodoM Ha ayeMeHTe DD2.2, paspemarommM MpOXOXKIACHHE WMITYJIhCOB
Habopa Ha HHTEerpupyoIyo nenouky R§, R9, VDI, C2.

DNEeMEHTHl TENOYKA PACCUUTAHBl TakKuM 00pa3oM, 4TOOBI MMITYyJLCHI HAaOboOpa HE IMO3BOJILIH Pa3psIUTHCS
koHzaeHcaropy C2, MOamepKUBAIONIEMy Ha BpeMs CIICOBaHHS HMITyJbCOB Habopa oaHON mudpHl MOTEHIHAT
noruueckoit "1" Ha Bxoze mHBepropa DD2.3. 3a mepuon MexcepuiiHo# mays3sl konaeHcatop C2 paspspkaercs 10
YPOBHS TepekiIroueHus Jyormdeckoro asnementa DD2.3. Jluddepenuupyromas Lernoyka Ha BBIXOAE MOCIEIHETO
(opMHpyeT KOPOTKHMH OTpHLATENbHBI HMITYJIbC, KOTOpPBIH HHBepTHpyeTcs aneMmeHToM DD2.4 n ycranaBimBaer
CYETYHK B UCXOJHOE COCTOSHHUE.

mpn R Jis mpoBepku pabOTOCIOCOOHOCTH TPAH3UCTOPOB MOKHO
Isa AT NPUMEHHUTh TPOCTOC M HAAEKHOE YCTPOWCTBO, B OCHOBY KOTOPOTO
i TIOJIOKEHO HCTIOJIb30BaHNe HMIOPTHOTO TPEX-BEIBOJHOTO
GB1 i X ?22“ 81 pesomsnyuarens. Cxema yerpoiictsa npusesena Ha puc. 7.21. Cxema
r_i h 8 B HE KPUTHYHA K HANpPDHKCHUIO IHTaHHSA, KOTOPOE MOXXET OBITh B
i R3 npeaenax 5 + 15 B. B BepxneM 1o cxeme MOJI0KEHUH IEPEKII0YaTEIIs

i E 1k
Vg 158 il SA1 npoBepsroTCS TPaH3UCTOPHI CTPYKTYPHI P-n-p, a B HIDKHEM - N-p-
=) 1 . (v}
— n. Ecim TpaH3UCTOP MCIIpaBeH W MOKOJIEBKA COBMANACT C yKa3aHHOM,
S . o
pnp Brl ycnpimuTe TOHANBHBIA CHTHAN mbe3om3irydarens BQ1 wactoToit
Puc. 7.21. Cxema /u1s IPOBEPKH UCTIPABHOCTH okono 3,5 k[ CxemMa T™O3BOJSCT HE TOJNBKO OINPEIENSATh

TPaH3UCTOPOB.

UCTPaBHOCTb TPAH3UCTOPOB, HO M ONPEAEHSITh CTPYKTypy U
LIOKOJNEBKY TPAaH3UCTOPOB, Ha KOTOPBIE HET CIPABOYHBIX JAHHBIX, TaK KaK HEMNPaBHIbHOE BKIIOUYEHHE HE BBIBOAMT
TPAH3UCTOPHI U3 CTPOSL.



8. CMPABOYHbIAN MATEPUATN

8.1. KOJOBAA U LIBETOBAS1 MAPKUPOBKA PE3NCTOPOB

KommupoBanHoe 0003HaueHHE HOMUHAIBHBIX COMPOTHUBICHUH PE3UCTOPOB COCTOWUT M3 TPEX WM YeTHIPEX
3HAKOB, BKIIOYAIONINX IBe IU(pel ¥ OykBy wiam Tpu LUPpel U OykBy. BykBa Koma sBISeTCS MHOXHUTEIEM,
0003HAYAIOIIUM CONPOTHUBJICHHE B OMaX, M OIPEJACISICT IOJI0KEHHE 3alaTol JeCATHYHOro 3Haka. KommpoBaHHOE

0003HaUeHHE JIOMYCKAaeMOI'0 OTKJIOHEHHUS! COCTOUT U3 OYKBBI JIaTHHCKOTO aindasura (Tabu. 8.1).
Ta6.. 8.1. KognposanHoe 0003HaueHHE HOMUHAIBHOTO CONPOTUBIICHHS , IOITYCKa M MIPHMEPhI 0003HAUCHHSI.

ConpoTuBJIeHHE Jonyck IIpumepsl 0603HaYeHN S
Mmuoxutens| Kox |JIonyck, % | Ko ITonHoe Kon
1 R(E) +0,1 B{K)| 3,90M+5% 3R9J

+0,25 |C (V)| 2150m+2% |[215RG
10° K({K)| 05 |D(I)| 1xOm=5% | 1KOJ
£1 F (P) | 12,4 kOm £1 % | 12K4F
10° M(M) £2 G ()| 10kOM+5% | 10KJ
+5 J(M)| 10kOM+5% | M10J
10° G@M| =10 |K(C)|2,2MOm=10 % | 2M2K
£20  |[M(B)| 6,8 TOM+20 % | 6G8M
10" T(T)| +30 |N(®)| 1TOM+20% |1TOM

Ipumeuanue. B ckoOkax ykazaHo cTapoe 0003HaYeHHe.

IIBeTOBast MapKUPOBKAa HAHOCUTCS B BUJE UETHIPEX MIM MATH LIBETHBIX Kojel. Kax1oMy 1IBETy COOTBETCTBYET
omnpeznenénHoe udpoBoe 3HaueHue (tadn. 8.2). Y pe3aucTopoB ¢ YETHIPHMs IIBETHBIMH KOJIBIIAMH HEPBOE U BTOPOE
KOJIbIIa 0003HAa4yaloT BEJIMYMHY CONPOTHBICHUS B OMaX, TPEThE KOJbIO - MHOXMTENb, Ha KOTOPBI HEoOX0aMMO
YMHOXXUTb HOMHHANBHYIO BEIMYHHY CONPOTUBIEHHUS, a 4YETBEPTOE KOJBLO OMNpeenseT BEIMYMHY JOMyCcKa B

npoueHTax (puc. 8.1,a).
Ta6.. 8.2. LIeToBasg MapKupOBKa HOMHHAJILHOTO CONPOTHBIICHHS U JOMYCKa.

M B HomunajanHoe conpoTuBjeHne, Om Tonyck %
[Tepras mudpa |Bropas mudpa | Tperbs nudpa | MHOKUATETD
CepebpucTsiit - - - 107 £10
30J10THCTHIN - - - 107 +5
YeEpHbrit - 0 - 1 -
Kopuanessbrit 1 1 1 10 +1
KpacHsrit 2 2 2 107 +2
OpaHxKeBbIi 3 3 3 10° -
JKénrbiit 4 4 4 10* -
3enéHblit 5 6 5 10° +0,5
Comy6oi 6 6 6 10° +0,25
®duoneroBbIi 7 7 7 107 +0,1
Cepbiit 8 8 8 10 40,05
Bebiii 9 9 9 10° -

Pesuctopsl ¢ mamoit BemmumHoi gomycka (0,1% + 2%) mapkupyroTcst nsaThio. [[BeTOBBIME KoNbIIaMH (pHC.
8.1,6). [lepBbie TpH - YNCIICHHAS BEIMYMHA CONPOTHUBIICHHE, YETBEPTOE - MHOXKHTEIb, ISITOE - JAOITYCK.

WENTLIR Genii
dnonetopuid | 47 xOm 3enéHLIn
oparoonan | £6% cparoremit -
2 "
" KPaCHLIH
A) b)

Puc. 8.1. LlBeToBast MapKHMpOBKa PE3UCTOPOB.

MapkupoBOYHBIE 3HAKH Ha PE3MCTOpaxX CABHHYTHI K OJHOMY W3 BBIBOJOB M PACIONararoTCs CjIeBa HaIpaBo.
Ecmu pa3mepsr pe3rcropa He MO3BOJIIOT Pa3MECTUTh MaPKHPOBKY OJNMXKE K OJJHOMY M3 BBIBOJIOB, TO IIMPHHA ITOJIOCHI
MEPBOTO 3HAKA JETaeTCs MPUMEPHO B JIBA pa3a OOJIbIIIE APYTHX.



8.2. KOJOBAS U IBETOBASA MAPKUPOBKA KOHJEHCATOPOB

KonnmeHcaTopsl XapakTepu3yrOTCs CIEAYIOIIUMI OCHOBHBIMU MapaMeTPaMu:
®  HOMUHATbHASL éMKOCMb - EMKOCTh, KOTOPYIO OJDKEH MMETh KOHJICHCATOP B COOTBETCTBHH C HOPMATHBHOWM
JIOKYMEHTAIHEH;
®  Jonyck - IOIMyCcKaeMoe OTKIIOHEHHE EMKOCTH OT HOMHHAIbHOW;
®  HOMUHAbHOE HANpsAdCeHue - 3HAUYCHUE HAINPSDKEHUS, IIPU KOTOPOM KOHJICHCATOP MOXKET paboTaTh B TCUCHHE
CpoKa CcIyOBI C COXpaHEHHEM 3aJJaHHBIX ITapaMEeTPOB;
o memnepamypuviti ko3ppuyuenm émxocmu (TKE) - ompenenseT OTHOCUTEIbHOE H3MEHEHHE EMKOCTH
KOHJICHCATOpa NpH M3MEeHEeHnH TeMriepaTypsl Ha 1°C (Taomn. 8.4).
MapkupoBKa KOHICHCATOPOB MOXET OBITh JMOO OYKBEHHO - IUQPOBas, cojepkamias COKparEHHOe
0003HaYCHNE BBHIIICTIEPEUHCICHHBIX TAPaMETPOB, JTHOO I[BETOBASL.
KomupoBanHoe 0003HaYeHNE HOMHUHAIBHBIX EMKOCTEH COCTOUT M3 IBYX WM TPEX 1udp M OykBel. bykBa Koma
SIBIISICTCS. MHOYKUTEIIEM, COCTABIISIONINM 3HA4YeHUEe EMKOCTH (Tabi. 8.3), u onpeaesnsier NoN0KeHHe JeCATUIHON APOOH.
JlomyckaeMoe OTKJIIOHEHUE BETMYMHBI EMKOCTH B IPOLICHTaX OT HOMHUHAIBHOTO 3HAYCHHUS YKAa3bIBAIOT TEMU KE
OykBaMH, YTO W JOIYCKH Ha CONPOTHBIICHHE PE3HCTOPOB, OJHAKO, C HEKOTOPBHIMHU JOMOJHEHHsMHU. KojaupoBaHHBIE
3HAYCHUS JIOIYCTUMBIX OTKJIIOHEHUI OT HOMHHAIBHOW EMKOCTU NpUBeIeHBI B Tab. §.3. JIJsi KOHAEHCATOPOB EMKOCTHIO
MeHee 10 nd pomyckaeMoe OTKIIOHEHUE YCTaHABIMBACTCS B MUKO(apaaax:
Jomyck, n®d | £0,1 | £0,25 | £0,5 | +1
Kox B C D F

Ta6.. 8.3. KognposanHoe 0003HaueHNE HOMUHAIBHON EMKOCTH U JTOIYCKa.

EmkocTh Jlonyck

Mpuoxwurens |Koxn| 3nagennme |Homyck, %| Kog |Homyck, %| Kog
107" p | mukodapamer [ 0,1 [B(K)| +20 [M(B)
+0,25 [C(Y) +30 K(®)

107 n | mamodapagsr | +0,5 | 0(I) | -10..4+30 | QH

10°¢ u |mukpodapamer|  *1 F(P) | -10..4+50 | T(3)
107 m |MunHdapasl +2 C{I) | -10...+100 | Y(1O)

1 F thapass +5+10 | J(H) | -20... +50 | 8(b)
K (C)| -30...+80 | Z(A)

IIpumeuanue. B ckoOkax ykazaHo ctapoe 0003HaUeHHE J0ITyCKa.

Taou. 8.4. LiBeroBast 1 KomoBas MapKHPOBKa TeMmepaTypHoro kodddunuenta émxocta (TKE) kepamuueckux M CTEKIITHHBIX

KOHJICHCATOPOB.
HomMmunaiabHoe HEETOROHED T
I'pynna BykBeH- Crapoe 0603HaueHHE
TKE SRS TKE HBIH KO/ HoBoe o603HaueHne L{seT mok M
(X10°/°C) PBITHS apKUPOBOYHAS
KOHJEHCATOpa TOYKA

11100 +100 A KpacHslit + GpuoneToBblii Cunuit -

1160 +60 G - Cunuit Uépnas

1133 +33 N Cepprii Cepporit -
MIIO 0 C UeépHbrii Tomy6oii Uépnas

M33 -33 H KopuuneBbrit Tomy6oii Kopuunesas

M47 -47 M T'omy0oit + KpacHsIi Tomy0oii -

M75 -75 L KpacHbrii Tomy6oii Kpacnas
M150 -150 P OpanxeBbIit KpacHprii OpamxkeBas
M220 -220 R Kénreit Kpacusrii XKénras
M330 -330 S 3enéHslii Kpacusrii 3enénas
M470 A0 T Tony6oii Kpacusrii Cunss
M750 =750 U ®uoneToBkIN Kpacusrii -

M1500 -1500 v OpaHxeBbIif + opaHKeBBII 3enéHslii -
M2200 -2200 K JKénterit + opaHKeBbIi 3enénbrii -
M3300 -3300 Y - - -

JIy1st KOHZICHCATOPOB C HETMHEHHON 3aBUCUMOCTBIO EMKOCTH OT TEMIIEPaTyphl TEMIIEPATYpPHYIO CTaOMIBHOCTh
EMKOCTH KOHJEHCATOpa XapaKTePH3YIOT OTHOCHUTEIHHBIM H3MEHEHHeM EMKOCTH TpH IIepexoje OT HOPMalbHON
temmeparypsbl (20 + 5 °C) x npenenbHBIM 3HaYeHUsIM pabodeid Temmnepatypsl (Tada. 8.5).



Taou. 8.5. LiBeroBas U KogoBasi MApKHPOBKA JOMYCKa KePAMUUECKUX KOHAeHcaTopoB ¢ HeHopmupyeMbiM TKE.

Honyckaemoe IBeToBOI KO
[pynna | BMEHERYE bykBeHHbIi Crapoe 0603HaueHHEe
TKE émkoctH, %, B A H
HHTEpBaJe 0BO€ 0003HaYEHHE IIBet nokpeITHst | MapkupoBoyHast
t° -60...+80 °C KOHJIEHCaTopa TOYKA
H10 +10 B OpamkeBblii + 4€pHbIi OpanxeBbIit Uépnas
H20 +20 V4 OpanxeBbIi + KpacHbIN OpaHxeBbIi Kpacnas
n3o +30 D OpanxeBblif + 3e1EHbIN OpaHxeBbIi 3enénas
H50 +60 X OpamxeBslii + roixy6oi OpaHxeBbIi Cunsis
H70 +70 b OpanxeBbIil + PUOTIETOBBII OpanxeBbIit -
H90 +90 F OpanxeBbIii + Oenbrit OpaHxeBbIi benas
Taou. 8.6. KoxnpoBanHoe 0003HaueHIE HOMHHAIBHBIX HAIPSHKCHUH KOHICHCATOPOB.
HomunajgbHoe Hanpsizkenue, B| Koag | HomunaabHoe Hanpsixkenue, B | Kog | HomunanbHoe nanpsizkenue, B | Kog
1,0 I 25 G 200 z
1,6 P 32 H 250 W
2,5 M 40 S 315 X
3,2 A 50 J 350 T
4,0 C 63 K 400 Y
6,3 B 80 L 450 U
10 D 100 N 500 v
16 E 125 P
20 F 160 Q

Konpencatopsl MapKUPYIOTCS KOIOM B CIEIYIOMIEM MOPSIKE:
e  HOMHHAJIbHASA EMKOCTB;
e  JIOITycKaeMoe OTKIIOHEHHE EMKOCTH;
e TKE u (nnu) HOMHHAIBHOE HAMPSKCHHE.

IIpuBeném npumeps! KOAUPOBAHHOW MAPKUPOBKH KOHAEHCATOPOB.

Cokpaménnass OykBeHHO-IU(poBas MapkupoBka Ha KoHaeHcatope 33pKL o6o3HadyaeT HOMHHAIBHYIO
émkoctb 33 nd c gomyckaembiM oTkioHeHHeM +10 % W TemneparypHoi HecTaOWiIBHOCTBIO rpynmbel M75 (75x10"*
"C""). Haamucs mlOSP o6o3nauaer 100 Mx® ¢ pomyckom -20...+50 % i HOMHHAILHBIM HanpsvkerneM 20 B.

Homunansnas émkocts 150 md moxker o6o3Havarbes 150p wimm ml5; 4700 nd - 4n7; 0,15 MxD - pl5; 2,2 Mmxd
-2u2.

Homunanbhast €MKOCTb 3apyOeXHBIX KOHJIEHCATOPOB YacTO KOJIMPYETCS TpeMsl WM YeThIpbMs HU(pamy,
HOCJIEIHSST U3 KOTOPHIX O0O3HA4aeT 4YMCIIO Hylled B 3Ha4eHMHM EMKOcTH B mnukodapanax. Hampumep, xox 391
o6o3nauaer 390 n®d; 132 - 1300 nd (1,3 ud); 473 - 47000 nd (47 ud); 1623 - 162000 nP (162 ud); 154 - 150000 nd
(0,15 mMx®); 105 - 1000000 nd (1 mxd). HomuHanbHyto €MKOCTH KoHaeHcaTopoB 10 99 nd obozHayaoT ABYMs
MOMYEPKHYTHIMU ITUPPAMH. EmkocTs koHzaencaropoB ot 0,001 mMx® g0 0,9 Mx® wHOTrIAa 0003HAYAIOT NMECATHUHOMN
npobbio 6e3 mepBoro Hyns. Hanpumep, kox .001 o6o3nagaer 0,001 mxd; .0,2 - 0,02 mx®d. 3a pyOexoM B KadecTBe
pa3zenuTens AeCATHYHON IpoOH MpUMEHSeTCs He 3amsTas, a TOYKa.

LlBeToBass KOIMpPOBKA NPHMEHSETCA IS MAapKHPOBKHM HOMUHAIBHOH EMKOCTH, IOITyCKa€MOTO OTKIJIOHEHHS
EMKOCTH, HOMUHAJILHOTO Hampspkerus o 63 B (tabn. 8.7) u rpynmbel TKE (ta6m. 8.4). MapkupoBKy HaHOCSAT B BHUJC

IBETHBIX TOYCK HIIN ITOJIOCOK.
Tab1. 8.7. 1lBeToBBIE KOJIBI A7 MAPKHPOBKH KOHJIEHCATOPOB.

IlBeTOBOM HovmunajabHasi EMKOCTh, 1D JonmyckaeMoe OTKJIOHEHHE HomunanbHoe
KO [lepBas u Bropas mupsl | MHOXKHUTETD émkocTH, % HanpsikeHue, B

Cepprii - - - 3,2
YeépHuslii 10 1 +20 4,0
Kopuunessrit 12 10 +1 6,3
KpacHsiit 15 10? £2 10
OpaHKeBblit 18 10° 40,26 16
WKémrbrit 22 10* +0,5 40
3enéHblii 27 10° +5 25 win 20
TonyGoi 33 10° £1 32 wm 30
®duoneroBbIit 39 107 -20...+50 50
Cepsrit 47 10° -20...+80 -
Beubiit 56 10" £10 63
CepeOpucTbrit 68 - - 2,5
30J10TUCTBIN 82 - - 1,5




8.3. UBETOBAST MAPKUPOBKA U TAPAMETPbI Ano4oB U

CTABUIIUTPOHOB

Tao6.. 8.8. LIseToBas MapKUPOBKA BBINIPSAMHUTEIbHBIX 1 UMITYJIbCHBIX JAUOIOB.

Tun 1oaa IBeT KOpIyca WJIM METKA HA MeTka y BbIBOJIOB Pucynoxk
Kopmyce anoga (+) KaTona (-) -
J19b - KpaCcHO€ KOJIbIIO - ¢=-%=-=
J19B ) OpaHXeBOe WM KpacHOe ) CD
+ OpaHXKXEBOE KOJIBILIO
9T ) JKENTOE MK KpacHOE + ) CD
KENTOEe KOJIBIIO
Oenoe UK KpacHoe + CD
JO0 ) 6esoe KONbII0 )
JI9F ) roxyboe uiam KpacHoe + ) CD
rory0oe KoJbIo
9K ) 3€JICHOE MJIM KpacHoe + ) CD
3eJIeHOE KOJIBIIO
Ion - JIBA JKEJITHIX KOJIbLA - ===:{]]:}==-=
J9K - JBa OGeNbIX KOJbLA - e | | H s
J9J1 - JIBa 3€JIEHBIX KOJIbIIA - e | | H s
oM - IBa rony0bIX KOJIbIIA - ===:{]]:}==-=
KII102A - 3eleHast TOUKa - '=I=O=!=
KJ1102b - CUHSA TOYKA - =I=O===
2]1102A - JKeNTast TOYKa - =I=O===
2J11025 - OpaHXKeBas TOUKa - '=I=O=!=
KI1C3A JepHEIif CHHSS TOUKA - '=I=O=!=
KJ1103b 3eJIeHbIH JKENTast TOUKa - =I=O===
2]I103A - Oenast Touka - =I=O===
KJ11055 TOYKA OTCYTCTBYET Oenas mim xeras - X l 1]
mojoca
KJ1105B 3enéHas ToUKa Oenas i xentas - —x II o 1
nosoca
KJ105T KpaeBas TOYKa Ocnas i skeras - —x II ® I
nosoca
K105 Oemnast WM JKenTasi TOuKa Oenast wmu xenras - —x II ® -
nosoca
KII208A JKeJTas TouKa fepHai, seienad Wi - ==l==®=m
KEJTas TOUKa
KII208A - 3eJIeHas 1moJjoca - m[r___jﬂﬂ-—-ﬂ
KI[209A ) 4yepHasi, 3eJIeHas WK ) O
JKeNTast TOUKa
KJ[2095 Genas TouKa 4yepHasi, 3eJIeHas WK ) ===®=m
KENTast TOYKa
KJ1209B qepHas TOYKa HCpHast, 3CICHAL U - ﬂl‘:"—" : p— —
KEJTast TOYKa
KI1209T 3eMeHas TouKa HepHa, SCICHas Wi - l=l==®=t=l
KEJTast TOYKa
KI1209A ) KpacHas 1IoJoca Ha ) ':
TOpIIE KopItyca
KpacHas 1ojoca Ha ) I |
KJ1209b 3eJieHas TOYKa TopIe KopITyca u
KpacHas 1ojoca Ha ) I L
KJ1209B KpacHasi TO4Ka Topite Kopryca u
KpacHas 1oJoca Ha ) I |
K209T Oemnast Touka Topite Kopryca u
KI221A - roy6as Todka - '=I=O=!=
KJ1223b Oemnast Touka roiy0as TouKa - ==l==®=m
KJ1225B YepHas TOYKa roxy0ast TOUKa - ==l==®=m
K221T 3eJIeHas TOYKa roiy0as TouKa - ==l==®=m
KI226A - - OpaHXeBOE KOJIBIIO | o= _—]




KJ1226B
KJ1226B
KJ1226T
KJ1226]1
KJI226E

KJI243A
KJ1243B
K/1243B
KJ/1243T
KJ1243]]
KI243E
K2435

KII247A

K/2476

K1247B
K247
K/1247]
KJI247E
KI247%K
KI410A

K/14105
KI509A

K509A
K510A
KJI510A
KJII521A
K/I5215
KJ/1521B
KJI521T -
KJ1522A
KJ15225

2J15225
1N4148

KJ1906

KIKI1IA
KIK111b

KOK111B
KI[422A

KI14225
KI1422B

Oenast mojoca y 4eTBEPTOro
BBIBOJIA
KpacHasi TO9Ka
3elIéHas TOUKa

JKETas TouKa

TOYKA OTCYTCTBYET
Oerast TOYKa

4yEépHas TOYKa

KpacHast TO4Ka

CHUHAA TOYKa

CHUHEC Y3KOE€ KOJBIO

CHHSA TOYKA U y3KOe
KOJIBIIO
JIBA 3€JIEHBIX Y3KUX
KOJbIIa
3eJI€HAsi TOUKA U y3KOE
KOJIBIIO

JBa CUHUX Y3KHUX KOJIblLa

JABa CCPLIX Y3KHUX KOJIbLA

JIBa KENTHIX Y3KUX
KOJIbIIa

JIBa OEIBIX Y3KHX
KOJIbIIa

4E€PHOE MINPOKOE
KOJIBLIO

YepHOE LIUPOKOE
KOJIBLIO

4EPHOE UPOKOE
KOJIBLIO

KpacHOE KOJIbIIO

3€JI€HOE KOJIBIIO
KENTOE KOJIBIIO
0e10e KOJIbIIO

rory0oe KOJbIIo

(uoseToBOE KOJIBIO
OpaHKEBOE KOJIBIIO
KpacHOE KOJIBIIO
3eJIEHOE KOJIbIO
JKEJTOE KOJIBIO
0e10e KOJIbIIO

roiry0oe KoJbIIo

niBa (PHOJIETOBBIX
KOJIBIIA

JIBE OPaHKEBBIX
KOJIbIIA

JIBa KPacHBIX KOJIbIIA

Ba 3€JIEHBIX KOJIbIIA
JIBa KEJITHIX KOJbIA
J1Ba OeJIbIX KOJIbIa

JIBA TOTYOBIX KOJIbIIA

CHHEE IIHPOKOe
KOJIBITO
CHHEE IIHPOKOe
KOJIBITO
3e1EHO0e MIUPOKOe
KOJIBITO
3e1€HOe MIMPOKOe
KOJIBLIO
CHHEe IUPOKOe
KOJIBLIO
cepoe LIPOoKoe
KOJIBITO
)KENTOE IMUPOKOE
KOJIBITO
Oeroe mupokoe
KOJIBITO
4€pHOE y3K0e
KOJIBLIO
JIBa YEPHBIX Y3KUX
KOJIbIIa

yépHas TOYKa

4EPHOE KOJIBLO

yépHas TOYKa
yépHas TOYKa

yépHas TOYKa

i
| |

| ]
[]]




)

KI14221 3enéHas ToukKa - ygpHAs TOUKa . le]
Taou. 8.9. l{BeToBas MapkupoBKa CTAOMIINTPOHOB M CTAOHCTOPOB.
Ton moxa MeTka y BHIBOJIOB PucyHok
Karojaa aHoJAa K 'E’ A
J814A1 - YEPHOE IIMPOKOE KOJIBIIO e |
J814B1 i YepHOe HIMPOKOE + YEpPHOE Y3KOe e JPee=a
KOJITIIO
J1814B1 - YEPHOE Y3KOE KOJIBIO =—e={" =
J1814T°1 - KENTOE ITHPOKOE KOJIBIIO L i | o
J81411 - TPH Y3KUX YEPHBIX KOJIbIIA =c={ lllrewc=n
JISISA YyepHasi METKa Ha TopIie Kopiryca + ) a)
6eroe KoJIbIIo
8185 YepHasi MEeTKa Ha TOpILie Kopryca + ) Q)
JKEJTOE KOJIBIO
J81SB YepHas MeTKa Ha TopIie Kopryca + ) Q)
rosry0oe KOJbII0
J818T YepHas MEeTKa Ha TOpIie Kopryca + )
3€JIeHOE KOJIBLO |
8181 YyepHasi METKa Ha TOpIie Kopiryca + ) a)
cepoe KOJIbLO
JISISE YyepHasi METKa Ha TOpIie Kopiryca + ) a)
OpaHXeBoe KOJIbLO
KC107A cepasi METKa Ha Toplie Kopiyca + ) Q)
KpacHOE KOJIbIO
KpacHoe mupokoe + duoserosoe
KC126A y3Koe + Gertoe y3Koe KOlbIia ) ===
KCI265 | OpamKeBoe mmpokoe + depHoe y3Koe ) I
+ Genoe y3Koe KoJbIia
KC126B OpaHXeBOE IIMPOKOE + OpAHKEBOE )
y3Koe + Oestoe y3Koe KoJiblia D
KC126T OpamXeBoe IMUPOKoe + Oenoe y3Kkoe )
+ Oenoe y3Koe KoJblia 1D
KC126]1 JKENTOE IUPOKOe + (HUOTIETOBOE )
y3Koe + Oestoe y3Koe KoJiblia D
KCI26E | 3¢71enoe umpokoe + ronyboe y3koe + i I
Oenoe y3Koe KOJIbIla
KC1263K royiyboe MHUPOKOE + KpacHOe y3Koe + i I
Oenoe y3Koe KOJIbIa
KC1261 royry6oe MIMPOKOE + cepoe y3Koe + i
0ernoe y3Koe KoJbla 1D
KC126K (uoneToBOE MIMPOKOE + 3eJIeHOE )
y3Koe + Oertoe y3Koe KoJiblia D
KC12611 CEepoe LIUPOKOE + KpacHOE y3Koe + )
0ernoe y3Koe KoJbla 1D
KC126M 6estoe mUpoKoe + KOPUUHEBOE Y3KOE ) I
+ Genoe y3Koe KoJbIia
KOPUYHEBOE IIMPOKOE + YepHOE
KC207A y3KO€ + YepHOE y3K0e KOJIbIA ) ===
KC207E KOPUYHEBOE HINPOKOE + KOPUUHEBOE ) I
y3KOE - YepPHOE Y3KOe KOJIbIa
KC207B KOPUYHEBOE HIMPOKOE + KpacHOe )
y3K0e + YepHOe y3KOe KOJIbIla D
KCI133A roixy0oe KOJbIO 0eoe KOJIbIo =-==Cl:l}r=-=l
2C133A 6es1oe KOJIbII0 YepHOe KOMBI0 el B B
KC133r OpaH)KeBasi METKa Ha TOPIIE KopIryca - ﬂﬁ:m
KCI139A 3e7IeHO0e KOJTBIIO 6eroe KoJIbIIo el B B
2C139A 3e7IeHO0e KOJTBIIO YepHOe KOMBI0 el B B
KCI147A CEPOE MM CHHEE KOJBLO 6eoe KoIblIo =-==Cl:l}r=-=l
2CI47A - YepHOE KOJIBIIO o ==
KC147T 3eJIeHast METKa Ha TOpIE KOopIryca - == ===
KCI56A OPaHKEBOE KOJILLO Oeoe KoJbIIo =-==Cl:l}r=-=l
2C156A OPaHKEBOE KOJILLO YepHOE KOJIbIIO =-=Cl:l}r=-=l
KC156I° KpacHas MeTKa Ha TOpIie KopITyca - .==(:====




KC168A

2C168A

KCI175X
KC182XK
KC191XK
KC2102K
KC211XK
KC212XK
KC213XK
KC215XK
KC216X
KC218X
KC2202K
KC222K
KC224XK

2C175XK
2C182XK
2C191K
2C210K
2C211K
2C212XK
2C213X
2C215XK
2C216K
2C218XK
2C220XK
2C222K
2C224XK
KC405A
KC406A
KC406b
KC407A
KC407b
KC407B
KC407T

KC407]1

KC411A
KC411b

KC508A
KC508b
KC508B

KC508I

KpacHO€ KOJIbIIO

KpacHO€ KOJIbLIO

0eo0€e KOIbLo
JKEITOE KOJIBIIO
KpPacHOE KOJIBIIO
3elIeH0€E KOJIBIIO
cepoe KOJIBIIO
OPAHXKXEBOE KOJIBIO
YepHOE KOJIBIIO
0eo€e KOIbLo
JKENTOE KOJIBIO
KpPacHOE KOJIBIIO
3eIIeH0€ KOJIBIIO
cepoe KOJIBIIO
OPaHXKEBOE KOJIBIO
roiay0asi METKa Ha TOpIIe Kopiryca +
0eo0€e KOIbLo
roiay0asi METKa Ha TOpIIe Kopiryca +
JKEINTOE KOJIBIIO
rojay0ast METKa Ha TOpIIE KopIryca +
KpPacHOE KOJIBIIO
rojay0ast METKa Ha TOpIIE KopIryca +
3€JIEHOE KOJIBLIO
rojy0as To4Ka Ha TOpIIe Kopiryca +
cepoe KOJIBIIO
roixy0asi METKa Ha TOpIIe Kopiryca +
OPaHXKXEBOE KOJIBIO
roiay0asi METKa Ha TOpIIe Kopiryca +
YepHOE KOJIBIIO
roiay0asi METKa Ha TOpIIe Kopiryca +
0eoe KOJIbIIo
rojay0ast METKa Ha TOpIIE KopIryca +
JKEINTOE KOJIBIIO
rojay0ast METKa Ha TOpIIE KopIryca +
KpPacHOE KOJIBIIO
roiay0asi METKa Ha TOpIIe Kopiryca +
3eJIeHOE KOJIBIIO
roixy0ast METKa Ha TOpIIe Kopiryca +
cepoe KOJIBIIO
roixy0asi METKa Ha TOpIIe Kopiryca +
OPaHXKXEBOE KOJIBIO
cepast METKa Ha TOpIle Kopiyca +
KpPacHOE KOJIBIIO
YyepHast METKa Ha TOpIie Kopiryca +
cepoe KOJIBIIO
YyepHast METKa Ha TOpIIe Kopiryca +
0eoe KOJIbIIo
YyepHasi METKa Ha TopIie Kopiryca +
KpPacHOE KOJIBIIO
YyepHasi METKa Ha TopIie Kopiyca +
KpPacHOE KOJIBIIO
YyepHasi METKa Ha TopIie Kopiryca +
KpaeBoe KOJbIIO
YyepHast METKa Ha TOpIie Kopiryca +
KpPacHOE KOJIBIIO
YyepHast METKa Ha TOpIie Kopiryca +
KpPacHOE KOJIBIIO
0eoe KOJIbIIo
CUHEe KOJIbII0
YyepHasi METKa Ha TopIie Kopiryca +
OPAHXKXEBOE KOJIBIO
YyepHast METKa Ha TOpIIe Kopiryca +
JKEITOE KOJIBIIO
YyepHast METKa Ha TOpIIe Kopiryca +
KpPacHOE KOJIBIIO
YyepHast METKa Ha TOpIie Kopiryca +
rosry0oe KOJbII0

0es10e KOJIbIIOo

4epHOE KOJIBLO




KC508]1 YepHasi METKa Ha TopIie Kopiryca + i an
3€JIEHOE KOJIBII0
KC510A OPAHKEBOE KOJIBIIO - l::l::{[]}':_"::':l
KC512A KEITOE KOJIBIIO - == ==
KC515A 6eroe KoJbIIo - =ae={ ==
KC516A 3eJ1eHO€ KOIBII0 - e Pme:
KC518A roay6oe Koiblo - l::l::{[]}':_"::':l
KC522A cepoe KOJIbLO - == ==
KC527A YePHOE KOJIBIIO - l::l::{[]}':_"::':l
Ta6ua. 8.10. [TapameTpbl BRIMPSIMUTEIBHBIX U UMITYJIbCHBIX JHOOB.

Tun quona| Uopp (MMM), B | Inp max (umm), A | Iogp max, MKA | fy max k['n | Ne puc.

195 10 90 MA 250 100 3

J19B 30 10 MA 250 100 13

Jor 30 30 MA 250 100 13

JI9JT 30 60 MA 250 100 i)

JI9E 50 30 MA 250 100 3

JT9K 100 10 MA 250 100 3

Jon 30 30 MA 120 100 3

JT9K 30 60 MA 60 100 3

J19J1 100 30 MA 250 100 3

JIOM 30 30 MA 250 100 3

KI102A 250 0,1 0,1 10 J11

KJ102b 300 0,1 1 10 J11

KI103A 50 0,1 0,5 20 highl

KI1035 50 0,1 0,5 20 I

KJ105b 400 0,3 100 1 7

KJ105B 600 0,3 100 1 7

KI105T 800 0,3 100 1 17

KI105]] 100 0,3 100 1 17

KII202A 50 5,0 1 MA 5 T8

K/I2C2B 100 5,0 1MA 5 T8

KI1202]1 200 5,0 1 MA 5 18

KJI207K 300 5,0 1 MA 5 J18

KJ1202K 400 5,0 1 MA 5 J18

KJ202M 500 5,0 1 MA 5 J18

KJI202P 600 5,0 1 MA 5 J18

21202T 800 5,0 1 MA 5 18

KJI208A 100 1,0 100 1 16, 112

KJI209A 400 0,7 30 1 -6, 112

KJ12095 600 0,7 30 1 J16, 112

KJ1209B 800 0,5 30 1 -6, 112

KI209T 1000 0,2 50 1 -6, 112

KI212A 200 1,0 50 100 16

KI212b 200 1,0 100 100 16

KJ212B 100 1,0 100 100 J16

KIa212r 100 1,0 100 100 J16

KI213A 200 10,0 200 100 J17

KJ213b 200 10,0 200 100 17

KJ213B 200 10,0 200 100 17

KI213r 100 10,0 200 100 17

KI221A 100 0,7 50 1 T2

KI2215 200 0,5 50 1 T2

K/1221B 400 0,3 100 1 12

KI221T 600 0,3 150 1 T2

KJ226A 100 2,0 10 50 19

KJI226b 200 2,0 10 50 J9

KJ1226B 400 2,0 10 50 19

KJ1228T 600 2,0 10 50 J9

KI226]1 800 2,0 10 50 19

KJII226E 600 2,0 10 50 J9

KI243A 50 1,0 10 70 a5

K2435 100 1,0 10 70 15

KJ1243B 200 1,0 10 70 IR}

K1243T 400 1.0 10 70 IR}




K/1244]1
K/243E
K243
(JI24TA
K/12476
KJ1247B
K/1247T
K/1247]
K/247E
KJ1247%K
K/I527A
K/5276
K/527B
K527
K527
KJI528A
KJ15285
KJ1528B
K/1528T
KJ1528]1
K/I2927A
K/129975
K/12997B
K/12998A
K/12998B
K/12998B
K/12998T
KI12991]]
KJ12999A
KJ129975
K/12999B
K/I410A
K/1410B
K/I411AM
K/1411BM
K/411BM
K/I411TM
K/411EM
K/I411HM
KJ1409A
K/I503A
K/I503A
K/I509A
K/I510A
K/I518A
K/521A
K/521B
KJ521T
KI521]1
KJ522A
K/15225
KJI906A
KJ19065
KJ1906B
KACI11A
K/IC111B
K/IC111B
KI[405A
KI1405B
KI1405B
KI1405T
KII405]]
KI[405E
KI[405K
KI[4051
KI[407A
KI[410A
KI[4105

600
800
1000
50
100
200
400
600
800
1000
200
400
600
800
1000
200
400
600
800
1000
200
100
50
15
20
25
35
30
200
100
50
1000
600
(700)
(750)
(600)
(500)
(300)
(800)
24
30
30
50
50
50
75
50
30
12
30
50
75
50
30
300
300
300
600
500
400
300
200
100
600
500
300
50
100

[\OJ ST (O 2 (ST (O I (S T O I \S i \S)

[\

200
200
200
20 MA
20 MA
20 MA
20 MA
20 MA
200
200
200
3 MA
3 MA
300
300
300
300

—_— O —_—
Noou— o

W WRNRNNDNWL WV E == — WU W

w

125
125
125
125
125
125
125
125

50
50

70
70
70
150
150
150
150
150
150
150
50
50
50
50
50
50
50
50
50
50
100
100
100
200
200
200
200
200
100
100
100

(O IRV, BV, RV, BV, B, BV, I, |

»—»—8




KI410B 200 3,0 50 1 1126
KI422A 50 0.5 50 1 122
KI14225 100 0,5 50 1 122
114228 200 0,5 50 1 122
114221 400 0,5 50 1 122
Ta6.1. 8.11. [Tapamerpsl CTaOHINTPOHOB M CTAONCTOPOB.
Tun - Lo 16 Wy 1 ,I" A Pax, BT |Rer, OM Rer, oM 1 500, | N puc.
min |nom| max |npu I, MA|min| max npu I, MA
J814A(1) | 7 |[8,0] 85 5 3 40 0,34 6 5 +0,07 J27(41)
JI814B(1) | 8 [9,0] 95 5 3| 36 | 034 10 5 40,08 | I27(111)
JI814B(1) | 9 |10,0{10.5 5 3| 32 | 034 12 5 40,09 | I27(111)
JI814T(1) | 10 [11,0] 12 5 3| 29 | 034 15 5 +0,095 | J27(111)
JI8147(1) | 11.5 13,0 14 5 3| 24 | 034 18 5 +0,095 | J27(111)
J815A 5 |56] 6,2 1A 50 | 1,4A 8 0,6 1A +0,045 J20
J815b 6,1 [68] 7,5 1A 50 |1,15A B 0,8 1A +0,05 J20
J815B 74 [82] 9,1 1A 50 | 950 B 1,0 1A +0,07 J20
JA815T 9,0 {10,0] 11 500 25 | 800 8 1,8 500 +0,08 J20
81514 | 10,8 [12.0] 13,3 500 25 | 650 8 2,0 500 +0,09 J20
J815E | 13,3]115,0( 16,4 500 25 | 550 8 2,5 500 +0,10 J20
J815XK | 16,2 [18,0] 19,8 500 25 [ 450 8 3,0 500 +0,11 J20
J815U | 42 [4,7] 52 1A 50 [1,4A] 8 0,82 1A +0,05 1120
J816A [19,6 | 22 | 244 150 10 | 230 5 7,0 150 +0,12 J20
JA816b | 24,2 | 27 [ 29,5 150 10 | 180 5 8,0 150 +0,12 J20
J816B 29,5 33 | 36 150 10 | 150 5 10,0 150 +0,12 J20
J816T° 35 139 | 43 150 10 | 130 5 12,0 150 +0,12 J20
JA816 | 42,5] 47 | 51,5 150 10 | 110 5 15,0 150 +0,12 J20
J817A [50,5] 56 | 61,5 50 5 90 5 35 50 +0,14 J20
J817b 61 | 68 [ 75 50 5 75 5 40 50 +0,14 J20
J817B 74 |1 82 [ 90 50 5 60 5 45 50 +0,14 J20
JA817T 90 1100 110 50 5 50 5 50 50 +0,14 120
JI8ISA | 9 |9,0[10,8 10 3133 03 70 3 0,02 | 127, Ol
J818b 72 1901 9 10 3 33 0,3 18 10 -0,029 | A27, 11
JI818B | 7,65 9,0 [10,35 10 3| 33 0,3 18 10 0,01 | 127,111
T8I8TC | 7,65 | 9,0 10,35 10 333 03 18 10 +0,005 | J127, 1
TI8I8IT | 7,65 8,0 [10,35 10 333 03 18 10 +0,002 | J127, Il
JISISE | 7,65 9,0 [10,35 10 333 03 18 10 +0.001 | J127, 1
KC107A 10,63 | 0,7 | 0,77 10 1 | 100 | 0,125 12 10 -0,3 J27, 11
KCI113A | 1,17]1,3 1,43 10 1 ] 100 0,18 15 10 -0,3 J27
KCI119A | 1,71 ] 1,9 [ 2,09 10 1 ] 100 [ 0,28 65 10 -0,4 J27
KCI126A | 2,5 12,7] 29 5 - | 135 0,4 120 5 -0,075 a1
KCI126b | 2,8 | 3,0 3,2 5 - | 125 0,4 120 5 -0,075 a1
KC126B | 3,1 | 3,0 3,5 5 - | 115 0,4 120 5 -0,075 A1
KC126I' | 3,7 |39 ] 4,1 5 - 95 0,4 120 5 -0,05 a1
KCI1261 | 44 | 4,7 | 5,0 5 - 85 0,4 100 5 -0,01 a1
KCI26E | 5,2 [ 5.6 ] 6,0 5 - 70 0,4 50 5 +0,03 A1
KCI126K | 5,8 | 6,2 | 6,6 5 - 64 0,4 35 5 +0,06 A1
KC1261 | 64 [ 6,8 | 7,2 5 - 58 0,4 30 5 +0,06 A1
KCI126K | 7,0 | 75| 7.9 5 - 53 0,4 20 5 +0,07 A1
KCI126J1 | 7,7 182 | 87 5 - 47 0,4 30 5 +0,06 A1
KCI126M | 85 | 9,1 [ 96 5 - 43 0,4 30 5 +0,09 A1
KC207A | 9,4 110,0{ 10,6 5 - 40 0,4 30 5 +0,09 A1
KC2076 | 10,4 11,0] 11,6 5 - 36 0,4 30 5 +0,092 A1
KC207B [ 11,4 (12,0 12,7 5 - 32 0,4 30 5 +0,095 A1
KCI133A [2,97]3,3 3,63 10 3 81 0,3 65 10 -0.11 127, 13
KCI133I' 12,95 3,3 [3,65 5 1 1375 0,125 150 5 -0,1 A3
KC139A |5,51]3,9 (4,29 10 3 79 0,3 60 10 -0,1 J27, 13
KCI39T" | 3,5 [39] 43 5 1 32 | 0,125 150 5 - a3
KC147A 14,231 4,7 (5,17 10 3 58 0,3 56 10 -0,09 J27, 13
KCI147T" | 42 | 4,7 ] 5,2 5 1 1265 0,125 150 5 -0,07 13
KC156A |5,04] 5,6 6,16 10 3 55 0,3 46 10 +0,05 J27, 13
KCI156I' | 5,0 | 5,6 | 6.2 5 1 1224 0,125 100 5 +0,07 I3
KC162A | 5,6 | 6,2 (6,76 10 3 22 0,15 35 10 -0,06 129
KC168A 6,12 ] 6.8 | 7,48 10 3 45 0,3 28 10 +0,06 I3




KC 168B | 6,24 ] 6,8 | 7,37 10 3] 20 | 0,15 28 10 +0,05 7129
KC170A | 6,65 | 7,0 | 7.35 10 3 20 [ oos | 20 10 +0,01 129
KC175A | 7.0 | 7.5 | 8,0 5 3| 18 | 0,15 16 6 +0,04 129
KC175K | 7,1 | 75| 7.9 4 05| 17 | 0,125 | 40 4 +0,07 Jifl
KCI82A | 7,6 | 8,2 | 8.8 5 3| 17 | 015 14 5 +0,05 129
KCIS2K | 7.4 | 82| 9,0 4 05| 15 | 0,125 | 14 5 +0,08 Jifl
KCI9IA | 85 | 9,1 9.7 5 3| 15 | 0,15 18 5 +0,06 129
KCI91K | 8,6 | 9,1 ] 9,6 4 05| 14 | 0,125 | 40 4 +0,09 Jifl
KCI9IM | 8,65 9,1 | 9,55 10 5|15 | 015 18 10 +0,005 127
KCI91H | 8,65] 9,1 | 9,55 10 5|15 | 015 18 10 +0,002 1127
KCI91TI | 8,65 9,1 | 9,55 10 5|15 | 015 18 10 +0,001 1127
KCI91P |8,65]9,1 9,55 10 5|15 | 015 18 10 +0,0005 | J127
KCI191C | 8,65] 9,1 | 9,55 10 3] 20 | 02 18 10 +0.005 1127
KCI9IT |8,65|9,1 9,55 10 3] 20 | 02 18 10 +0,0025 | J127
KCI91Y |8,65] 9,1 9,55 10 3] 20 | 02 18 10 +0,0001 | J127
KCI91® |8,65] 9,1 9,55 10 3] 20 | 02 18 10 +0,0005 | J127
KC2106 | 9,3 |10,0] 10,7 5 3| 14 | 015 22 5 +0,07 129
KC210%K | 9,0 [10,0[ 11,0 4 05| 13 | 0,125 | 40 4 40,03 i
KC211K | 10,4 [11,0] 11,6 4 05| 12 | 0,125 | 40 4 +0,092 Ji§|
KC212K | 10,8 [12,0] 13,2 4 05| 11 | 0,125 | 40 4 +0,095 i
KC2136 | 12,1 [13,0] 13,9 5 3] 10 | 015 25 5 +0,08 129
KC213K | 12,3 [13,0] 13,7 4 05| 10 | 0,125 | 40 4 +0,095 Jif|
KC215K | 13,5 |15,0] 16,5 5 05| 83 | 0,125 | 70 2 +0,1 Ji§|
KC216K | 15,2 ]16,0] 16,8 5 05| 73 | 0,125 | 70 2 +0.1 Ji§|
KC218K | 16,2 [18,0] 19,8 5 05| 69 | 0,125 | 70 2 +0,1 Ji§|
KC220K | 19,0 [20,0] 21,0 5 05| 62 | 0,125 | 70 2 +0,1 Ji§|
KC222K | 19,8 [22,0] 24,2 5 05| 57 | 0,125 | 70 2 +0,1 Ji§|
KC224K | 22,8 [24,0] 252 5 05] 52 | 0,125 | 70 2 +0,1 Jif|
KC405A | 5,89 | 6,2 | 6,51 0,5 0,1 45 | 0,28 | 200 0,5 +0,002 1
KC406A | 7,7 | 8.2 | 8.7 15 05| 35 | 034 | 65 15 - il
KC4065 | 94 |10,0] 10,6 | 12,5 |0,25| 28 | 034 | 85 12,5 - 1
KC407A | 3,1 | 3.3 | 3,5 20 1 | 100 | 0,34 28 20 - 1
KC4075 | 3,7 | 3,9 | 4,1 20 1| 83 | 034 23 20 - 1
KC407B | 44 |47 5,0 20 1| 68 | 0,34 19 20 - il
KC407T | 4,8 | 5,1 5.4 20 1| 59 | 034 17 20 - 1
KC407]] | 64 | 6,8 | 7.2 18,5 1| 42 | 034 | 45 18,5 - 1
KC409A | 5,3 | 5,6 | 5.9 5 1| 48 | 033 20 5 - il
KC433A | 2,97 | 3,3 | 3,63 60 3191 | 1,0 25 60 0.1 127
KC439A | 3,51 3,9 [4,29 51 3176 | 1,0 25 51 0,1 1127
KC447A 423 (4,7 (5,17 43 3159 1.0 18 43 -0,08+0,03| 127
KC456A | 5,04 |56 6,16 36 3139 1,0 10 36 0005 T127
KC468A | 6,12 6,8 | 7,48 29 3119 | 1,0 5 29 0:0,065 | 27
KC482A | 7.4 |82 9,0 5 19 | 1,0 25 5 +0,08 127
KC508A | 11,4 [12,0[ 12,7 105 025 23 | 034 | 115 10,5 - Jif|
KC5085 | 13,8 [15,0] 15,6 8,5 0,25 18 | 034 16 8,5 - Ji§|
KC508B | 15,3 [16,0] 17,1 78 025 17 | 034 17 7.8 - Ji§|
KC508T | 16,8 [18,0] 19,1 70 025 15 | 034 21 7.0 - Ji§|
KC508]] | 22,8 [24,0] 25,6 52 025 11 | 034 33 52 - Jif|
KC510A | 9,0 |10,0] 11,0 5 1|79 | 1,0 25 5 10,1 | J27, 12
KC512A | 10,8 [12,0] 13,2 5 1|67 | 1,0 25 5 10,1 | J27, 2
KC515A | 13,5 |15,0] 16,5 5 1| 33 1,0 25 5 10,1 | J27, 12
KC515T |14,25[15,0[15,75 10 331 | 05 35 10 +0,005 J31
KC518A | 16,2 [18,0] 19,8 5 1 | 45 1,0 25 5 10,1 | J27, 12
KC520B | 19,0 [20,0] 21,0 10 3 22 | 05 120 10 +0,01 T31
KC522A | 19,8 [22/1] 24,2 5 1| 37 | 1,0 25 5 0.1 | 27, 12
KC524T | 22,8 [24,0] 25,2 10 319 | 05 40 10 +0,005 J31
KC527A | 24,3(27,0]29,7 5 1|30 | 1,0 40 5 10,1 | J27, 12
KC531B |29,45]31,0(32,55 10 315 | 05 50 10 +0,005 | 131, JI28
KC533A |29,7(33,0]36,3 10 3| 17 | 064 40 10 +0,1 7129
KC539T | 37,0 [39,0] 41,0 10 3 17 | 072 65 10 +0,005 132
KC547B |44,65]47,0]49,35 10 310 | 05 280 10 +0,01 J31
KC551A | 48,0 |51,0] 54,0 1,5 1 [146] 1,0 200 1,5 +0,12 127
KC568B(2)| 64,6 |68,0] 71,4 10 3] 10 | 0,72 | 400 10 +0,01  |/132 (J130)




KC582I" | 77,9 [82,0] 86,1 10 3 8 0.72 480 10 +0,01 J32
KC591A 86,0 191,0(96,0 1,5 1 | 88 1,0 400 1,5 +0,12 J27
KC596B | 91,2 {96,0/100,8 10 3 7 0,72 560 10 +0,01 J32
KC600A | 95 |100( 105 1,5 1 ]| 81 1.0 450 1.5 +0,12 J27
KC620A | 103 | 120 | 132 50 5 | 42 5,0 150 50 +0,2 J27
KC630A | 117 | 130 143 50 5 1 38 5,0 180 50 +0,2 J20
KC650A | 135|150 165 25 2,5] 33 5,0 270 25 +0,2 J20
KC680A | 162 | 180 | 198 25 2,5] 28 5,0 330 25 +0,2 J20
KC920A | 109 | 120 | 132 50 5 | 42 5,0 100 50 +0,16 J20
KC930A | 117 | 130 143 50 5 1 38 5,0 120 50 +0,16 J20
KC950A | 136 | 150 | 164 25 2,5] 33 5,0 170 25 +0,16 J20
KC980A | 162 | 180 | 198 25 2,5] 28 5,0 220 25 +0,16 J120
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8. 15

Tab6.1. 8.12. [TapameTps! cBeropnonos AJI307 u AJI336.

IlocTosiHHOE MpsiMoOe MakcumaJabHbIH
Tun LBer Cuuia cBera, . .
T TIOTR | GrYsT T T PTaR, T R nanpsikeaue (Uyy), B, IIpwu I, TMOCTOSIHHBII NPSAMOM TOK
He DoJ1ee (Lp), MA

AJI307AM | kpacHblii 0,15 2,0 10 20
AJI307BM | kpacHbIi 0,9 2,0 10 20
AJI307BM | 3enéunprii 0,4 2,8 20 22
AJI307TM | 3enéHblit 1,5 2,8 20 22
AJI307IM | x€nteiit 0,4 2,5 10 20
AJI307EM | xéntelit 1,5 2,5 10 20
AJI307KM | xéEnThii 6,0 2,5 10 20
AJI307KM | kpacHblit 2,0 2,0 10 20
AJI307JIM | xpacHblit 6,0 2,0 10 20
AJI307HM | 3enéuslit 6,0 2,8 20 22
AJI307TIM | 3enéHsblit 16,0 2,8 20 22
AJI336A | xpacHblit 6 2,0 10 20
AJI336b KpacHBIN 20 2,0 10 20
AJI336B 3eJIEHBIN 10 2,8 10 20
AJI336]] JKENTHIN 4 2,8 10 20
AJI336E JKENTHIN 10 2,8 10 20
AJI336K | xénThiii 15 2,8 10 20
AJI3361 | 3enéubrit 20 2,8 10 20
AJI336K | xpacHbIit 40 2,0 10 20
AJI336H | senéusrit 50 2,8 10 20

8.5. UBETOBASI U KOJOBAA MAPKUPOBKA TPAH3NCTOPOB

B 1mBeroBoif M KOIOBOH MapKHpOBKE TPAH3UCTOPOB, TAKKe KaK M JAWONOB M CTAOWMINTPOHOB, HET €IMHBIX

CTaHIapTOB.

Kaxnaeiii  3aBoj,

KOTOPBII TPOWM3BOAWUT TPAaH3UCTOPHEI,

IIPUHUMAET CBOM IBETOBBIE HW KOJOBBIC

00o03HaueHHs. BBl MOKeTe BCTPETUTh TPAH3UCTOPHI OJHOTO THIIA U TPYIIIHI, KOTOPBIE M3TOTOBJICHBI Pa3HBIMH 3aBOAAMHU
Y MapKUPYIOTCS IO PA3HOMY, WM Pa3Hble TPAH3UCTOPHI, KOTOPbIE MAPKUPYIOTCS OJMHAKOBO. B 3TOM ciydae UX MOXKHO




OTIIMYUTH TOJIBKO TI0 HEKOTOPHIM JIOTIONHHUTENBHBIM MPH3HAKAaM, TAaKMM KakK JJTMHA BBEIBOJOB KOJIEKTOPa W AMHTTEpa
W OKpacKa TOPIEBOH (IIPOTHBOIOIOKHOM BEIBOIAM) TIOBEPXHOCTH TPAH3UCTOPA.

Taou1. 8.13. LiBeroast 1 Ko/10Basi MAapKHPOBKA TPAaH3UCTOPoB B kopmyce KT-26.

Tun Konx [IIBeTnasi Touka cooky| |I'pynma)llBeTHasi Touka cBepxy
KT203 A TéMHO-KpacHas A TémHO-KpacHas
KT208 ® - b Kénras
KT209 |¢ amm < Cepas B TémHo-3enéHas
KT313 4 OpamxeBast r Tomy6as
KT326 v Kopuunesas pi| Cunss
KT339 A Tony6as E Benas
KT342 h Cunsist X TéMHO-KOpHUYHEBAsS
KT502 [ ] XKénras H(-*) Cepebpucras
KT503 @ Benas K(-*) OpanskeBas
KT3102%* y TéMHO-3enéHas JI(1*) Cretno-tabaunas
KT3107 v - M(K*) Cepas
KT3157 h -
KT3166 T - Fpynna
KT6127 L -
KT632 - Cepebpucras Twn
KT638 - OpamxeBast roa Mecsy,
KT680 r - BLINYyCKa Bhinycka
KT681 | -
KT698 n - Puc. 8.2. KojioBas U 11BeTOBasi MapKUPOBKA
KI1103 R - TpaH3ucTOpoB B Kopmyce KT-26.
KI1364* A Tabaunas
Ta6a. 8.14. MapkupoBKka rofa ¥ Mecsiiia H3roTOBJICHUS .
TI'ox BhIyCcKa Kon Mecsin BbIYCKA Kon
1986 X SHBaph 1
1987 v depaib 2
1988 A\ Maprt 3
1989 X Amnpens 4
1990 A Maii 5
1991 B Hronb 6
1992 C Hronb 7
1993 D ABrycT 8
1994 E CeHTs0pb 9
1995 F OxKTs0pb 0]
1996 H Hos6ps N
1997 I Jexabpn D
1998 K
1999 L
2000 M

[[BeTOBas MapKHPOBKA TPAH3UCTOPOB OCYIIECTBISICTCS JBYMsI TOYKaMH. THI TpaH3UCTOpa 0003HAYaeTCs Ha
0GOKOBOI TOBEPXHOCTH, @ MAPKHPOBKA IPYINIBI HA TOPLEBOH (puc. §8.2).

KomoBass MapkupoBKa HaHOCHTCS Ha OOKOBYIO IOBEPXHOCTH TpaH3umcTopa (puc. 8.2). Tum TtpaH3ucTopa
obo3HavgaeTcs KOJIOBBHIM 3HakoM (Tabn. 8.13), a rTpymma - cooTBeTcTBYIONIeH OykBOH. JlaTa HM3TOTOBIEHWS B
cootBercTBUM ¢ 'OCT 25486-82 komupyercs nByms OykBamu wim OykBoi m nudpoit (tadn. 8.14). IlepBas Oyksa
o003Ha4YaeT roja BBIMYCKa, a cilemymommas 3a Hel nudpa wim OykBa - mecsn. KomupoBaHHOe 0003Hau€HHUE IAThI
W3TOTOBJICHUS IPUMEHSETCS HE TOJIBKO JUIS TPAH3UCTOPOB, HO U JUIS APYTHX PAJAN03IEMEHTOB.



KT313AM KT3166A KT326AM KT339AM KT342BM KTH02I' KTS03E

M

il

KT6127H KT4G80A  KT6B1A- KT6S8B  KIIIOSEDl KT3128A1 KT3117A1

: 3gneNan
}-‘-’. ADAQCH
e |
ToWE
ET645A KT6458 KT300AM KII501A ETS 68EM KTaa

POA0BAA Touka - &
MENTAR TOMKA - B
CWHAA TOMKA - B

Puc. 8.3. IIpumepst
MapKHPOBKH

i

KIT327A KIT327B KTalog O™ KII308E KTIZ07T

Ha puc. 8.3 npuBeneHs! npuMeps! KOJOBOM U I[BETOBOM MapKHUPOBKU TPaH3UCTOPOB B kopmyce KT-26.
Tpansuctopsl B kopryce KT-27 moryr mapkupoBaThcs WM OyKBEeHHO-IM(POBBIM KoxoM (Tadi. 8.15 u puc.

8.4) UM KOJIOM, COCTOSIINM U3 TeOMeTpruIeckux Guryp (puc. 8.4).



Taou. 8.15. KogoBast MapKupoBKa paJuodIeMeHToB B kopmyce KT-27.

Kopn Tun
4 KT814
Fon
5 KT815 Tan BhiMycKa
6 KTg16 e v,
7 KT817 Fovirs | 1] Mecay
8 KT683 PYRRAT || Beinvoka
9 KT9115 ‘
12 KV112
40 KT940

Tpansuctopsl B kopmyce KT-27 nomonHuTensHO
MapKHUPYIOTCS OKpall¥BaHHEM TopLa KopIryca,
MPOTUBOMOI0KHOTO BEIBOAAM:

KT814 - cepo - OexeBblii;

KT815 - cepplii WIM CUPEHEBO - | |
(PHOJIETOBBIIA; | = : | ‘
KT816 - po3oBo - KpacHlii; KT9738A KTOT3E KT646A KT646F

KT817 - cepo - 3enéHblit;

KT683 - ¢uoneToBslii;
KT9115 - romy6oii.
Tpansuctopsl KT814b, KT815b, KT816b u
KT817b wHorma MapKupyrOTCS TOJIBKO OKpallliBaHUEM
TOPIIEBOH MOBEPXHOCTH 0e3 HaHeCcEeHUs] OyKBEHHO-ITU(PPOBOTO
Koja.

Puc. 8.4. MapxupoBka TpaH3uCTOpOB B Kopmyce KT-27.

i U B o
IIprMeps! MapKUPOBKH TpaH3UCTOPOB B Kopmyce KT- KT31 5B RT31 bE KT361T

13 npusenensl Ha puc. 8.5. Byksa rpymnmsl y TpaH3UCTOPOB
KT315 mnanocutcss cOoky moBepxHoctH, a KT361 -
HOCEpEIUHE.

Tun tpansucropos KII303 n KII307 B kopmyce KT-1-12 mMapkupyroTcst COOTBETCTBEHHO Ludpamu 3 u 7,
rpymmna - coorBercTByonield 6yksoid. Tpausucropsl KI1327A mapkupyrores ognoi Genoit Toukol, a KI1327b - nByms
(puc. 8.3).

8.6. OBO3HAYEHUE 3APYBEXXHbBIX PAONOJ3JIEMEHTOB

3a pyOekoM CylIecTByeT TPH OCHOBHBIE CHCTeMBI 0003HaueHHMH paauodneMeHTOB: amepukanckas (JEDEK),
esporeiickas (PRO ELECTRON) u sinonckast (JIS). Amepukancras cucmema obosnauenuti (JEDEK): Tlepsas undpa
MOKAa3bIBACT KOJIMYECTBO P-N MEPEXOJI0B:

1. jmuon;

2. TpaH3HUCTOp;

3.  TupucCTOp.

3a mudpoii cneayeT OykBa N u 3aTeM CepHiHBIN HOMep. BykBBI 32 HOMEpOM 0003HAYAIOT pa3HbIe MapaMeTPhl st
npubopoB oxHoro tumna. Hampumep: 1N4148, 2N5551.

Eeponetickas cucmema obosnauenuti (PRO ELECTRON): OcHOBHOE 0003HauY€HHUE TI0 ITOW CHCTEME COCTOUT W3
MATH 3HaKoB. J[Be Oyk W TpW TUGPHI - JUISI MUPOKOTO NpHMEHeHUs. Tpu OYyKBBI W 1B IUQPHI - CIEIUATLHON
anmaparypsl. Crenyromas 3a HUMU OykBa 0003HavaeT pa3HbIe TapaMeTPhl 1 MPUOOPOB OJTHOTO THIMA (TSI OUTTOJIIPHBIX
TPaH3UCTOPOB ATO, KaK MPABUIIO, KOAPPHUITUCHT IIIyMa WU CTaTHYECKUH KoddUIMeHT nepeaadn Toka). [lepsas Oyksa
- KOJI MaTepuana:

A - repmaHui;
B - xpemHuii;
C - apceHu raums;
R - cynbdun xangmus.
Bropas OykBa - Ha3HaYeHME:
A - MaJIOMOIIHBIN JHO;
B - Bapuxar;
C - MaJIOMOIITHBIA HU3KOYACTOTHBIN TPAH3UCTOP;
D - MouiHbIi HU3KOYaCTOTHBIN TPAH3UCTOP;
b - TynHenbHbBIN AMOT;
F - masnioMo1HbIi BEICOKOYACTOTHBINA TPAH3UCTOP;
G - HECKOJIBKO TIPUOOPOB B OJTHOM KOPITYCE;
H - marauroauon;
L - MOIIHBIH BEICOKOYACTOTHBINA TPAH3UCTOP;
M - natumk Xojia;
P - potoamon, pororpansucrop;
Q - cBeTOAMOT;
R - MaIOMOIIIHBIA PETYIUPYIONTHIA W MTEPEKITIOYAIONTNH TPUOOD;
S - MaJOMOTIHBIH MePEKITI0YaTeIBHBINA TPAH3UCTOP;

Puc. 8.5. MapxupoBka TpaH3HCTOPOB B Kopmyce KT-13.



T - MOIIHBIN PETYIHUPYIOMUH WU TMePEKITI0YAOIINN IPUOOp;

U - MOUIHBIN MTepeKIII0YaTeNbHbIN TPaH3UCTOP;

X - yMHOKUTEIBHBIA TMOA; Y- MOIIHBIN BRINPAMHUTEIbHBIN JHO/T;

Z - cTa0WIUTPOH.

Hampumep: BZY56, BC647C, BF492, BUS08. Anonckaa cucmema obosnauenuti (JIC): YcinoBHoe 0003HaUCHUE
COCTOMUT U3 MATH IEMEHTOB!

[lepBeIii 21eMeHT - nudpa, 0003HaYaIOIIAsK KJIACC MOIYIPOBOJHUKOBOTO pUbdopa:

O - poronuon, GoToTpaH3zuCTOP;

1. ngwon;

2. TpaH3HUCTOp;

3. TupucTOp.

Bropoii anemenT - 6ykBa S (Semiconductor). TpeTuii 31eMeHT - TUTI PUOOpa:

A - BBICOKOYaCTOTHBIH P-N-p TPAaH3UCTOD;

B - HM3KOYaCTOTHBIN N-p-T TPAH3UCTOP;

C - BBICOKOYACTOTHBII N-p-T TPAH3HUCTOP;

D - HU3KOYACTOTHBIN p-n-p TPAH3UCTOP;

E - muon Ecaku;

F - tupucrop;

G - nuop 'anHa,

H - ogHomepexoaHblil TpaH3UCTOD;

I - noneBoil TpaH3UCTOP € pP-KaHAIOM;

K - nonesoii TpaH3UCTOp C N-KaHATIOM;

M - CHMMETPUYHBIA THPHCTOP (CUMHUCTOD);

Q - cBeTOAMOT;

R - BBIIpsIMUTENBHBIN AHO/T;

S - c1a00TOYHBIN THOT;

T - maBUHHBINA THO;

V - Bapukar,

Z - cTaOMIIMTPOH.

YeTBEPTHIN 371eMEHT 0003HaYaET PErUCTPALIMOHHBII HOMEp ¥ HauyuHaeTcs ¢ uucia 11.

ITsaTh1ii - o1HA MM ABe OYKBBI, KOTOpbIEe 0003HAYAIOT Pa3HbIE MapaMeTpbl s 166
npubopoB OAHOro THHA (JUIs OUIOJSPHBIX TPAH3UCTOPOB 3TO KOA(PQUIMEHT IIyMa WIN CTaTHYeCKHd KoddduumeHt
nepesiauy TOKa, peske J0IMyCTUMOE HalpshKeHHe).

Hanpuwmep: 2SA733, 2SB1116A, 2SC945, 2SD1555.

MapkupoBka Ha Kopryce mpubopa 4yacTo HaHOCHUTCS Oe3 mepBoit mudpsl m Oykswl. Hampumep: 2SA733
Mapkupyetcs kak A733; 2SB1116A - B1116A; 2SC945 -C945; 2SD1655 - D1555 u T. .

Hexoropeie hupmbl 11t 0003HAUEHUST CBOMX pa3pabOTOK UCTIOIB3YIOT COOCTBEHHYIO MapKUpoBKy. Hampumep,
dupma "SAMSUNG" B 0003HaUCHHH HEKOTOPHIX TPAH3UCTOPOB UCTOIB3yeT OykBHI SS (SS8050B, SS9014C). dupma
"MOTOROLA" -MJ, MJE, MM, MMT, MPQ, MPS (MJ3521, MJE350, MM1812, MPS5551M, MPS A-92).

[omynspusie Tpansucrops! pupmsl "SAMSUNG" - SS8050, SS8550, SS9012, SS9013, SS9014 u SS9015
MapkupyloTcs 0e3 mepBoil OykBbl S. AHAJIOTM 3THUX TPAH3HCTOPOB BBIYCKAIOT MHOTHE (UPMBI pasHBIX CTpaH.
IMostomy, nHampumep, Tpanzuctop 39014 Bbl moxere BcTperuTh ¢ MapkupoBkoi - C9014, H9014 wmmu K9014.
Tpanzuctop S8050 - C8050 u 1. 1.

8.7. MAPAMETPbI TPAH3NCTOPOB

B rtabmumax 8.16, 8.17 u 8.18 mpuBeaeHbI MapamMeTpbl OTEUSCTBEHHBIX W 3apyOeKHBIX OWITOJIAPHBIX H
MOJIEBBIX TPAH3WCTOPOB (3BE3MOYKONM TIOMEUYEHBI COCTAaBHBIC TPaH3UCTOPHI). [IpuBeném Ha3HaueHUS OyKBEHHBIX
0003HaueHNH TTApaMeTPOB TPAH3UCTOPOB, UCIIONB3YEMBIX B TAOHUIIAX:

Ukpo - MAKCUMAIIBHO JONYCTHMOE HANPsDKEHUE KOJUICKTOp - 0a3a;

Ukpo 11 - MAKCUMAIILHO JOIMYCTHUMOE UMITYJILCHOE HAMIPSKCHUE KOJUICKTOP - 0a3a;

Uks0 - MAKCHMAJIBHO JIOMTYCTHMOE HANPSIKEHUE KOJUICKTOP - IMUTTED;

Uks0 1 - MAKCUMAIIBHO JTOIMYCTUMOE UMITYJIbCHOE HAPSHKEHUE KOJUICKTOP -3MUTTED;

Uxny - HAIIPSDKCHUE HACBIIICHUS KOJUICKTOP - IMUTTED;

UcH max - MAKCIMAJIBHO JOITyCTIMOE HANPSHKEHUE CTOK - FCTOK;

Ucuo - HanIpsDKeHNE CTOK - MCTOK MPH 000pBaHHOM 3aTBOPE;

U3y max - MAKCHMANBHO JOMTYCTAMOE HAIPSDKEHUE 3aTBOP - HCTOK;

Usy orc - HampspbkeHne 0TCeYKH TPaH3UCTOPa, MIPH KOTOPOM TOK CTOKA JTOCTUTAET 33TaHHOTO HHU3KOTO
3HA4YEeHHUS (JUI TOJIEBBIX TPAH3UCTOPOB C P-N IEPEXO0IOM, U C N30JIUPOBAHHBIM 3aTBOPOM);

Usy noe - IloporoBoe HampspkeHHE TPaH3UCTOPa MEXAY 3aTBOPOM M CTOKOM, MPH KOTOPOM TOK CTOKA
JIOCTUTAeT 3aJJaHHOTO HU3KOT'O 3HAYEHUS (VIS MOJEBBIX TPAH3UCTOPOB C U3OJIMPOBAHHBIM 3aTBOPOM U
M-KaHaJIOM);

Ik max - MAKCUMAITLHO JOMYCTHMBINA TOCTOSHHBIN TOK KOJIICKTOPA;

Ik max « - MAKCUMAJIBHO JTOTTYCTUMBIN UMITYJIbCHBIN TOK KOJUIEKTOPA;

I¢ max - MAKCUMAITBHO JOIMYCTUMBIN TIOCTOSHHBIM TOK CTOKA;

I¢ yau - HAYANBHBINA TOK CTOKA;

Ic oer - OCTATOYHBIN TOK CTOKA;

Ixso - 0OpaTHBIN TOK KOJUIEKTOPA;



Pk max - MaKCHManbHO MONYCTHUMAs IIOCTOSHHAs paccenBaeMas MOIIHOCTH KOJUIeKTOpa 0e3
TEIUIOOTBOJIA;

Pk max r - MAaKCHUMalbHO JOIyCTHMas IIOCTOSHHAs paccerBaeMas MOIIHOCTb KOJUIEKTOpa C
TEIUIOOTBOJIOM;

Pt max - MAKCHMAJIBHO JIOIyCTHMas IIOCTOSIHHAS paccenBaeMas MOLTHOCTD CTOK - HCTOK;

H, 5 - crarnueckuii ko3((UUMEHT nepenadydl ToKa OUIOJIIPHOTO TPAH3MCTOpa B CXeMe ¢ O0IuM
SMHUTTEPOM;

Ry ork - CONPOTHBIIEHHE CTOK - HCTOK B OTKPBITOM COCTOSIHUM;

S - KpyTH3Ha XapaKTEepPHUCTHKHY;

frp. - TpanMyHas yacrora KoddQuIMEeHTa epeaayn Toka B cxeMe ¢ 00IIUM IMUTTEPOM;

Ky - k03¢ ¢punmenT uryma 6unossipHoro (11ojeBoro) TpaH3ucTopa;

Tao6.1. 8.16. [lapameTpsl 0TEYECTBEHHBIX OMITOISIPHBIX TPAH3ZHCTOPOB.

Tuan Crpyk-| Ukso Ukso Tkmax Pxmax Ixso fy Ky
TpaH3uCTOpa T)lf)ga (n) B (n) B (m) MA | (1) Bt hi215 MKA MlP‘u Jb BT
I'T313A p-n-p 15 15 30 0.1 20250 <5 2300 - T21
I'T313b p-n-p 15 15 30 0.1 20+250 <5 2450 - T21
I'T313B p-n-p 15 15 30 0.1 30+170 <5 >350 - T21
I'T328A p-n-p 15 15 10 0.05 20200 <10 >400 <7 T7a
I'T328b p-n-p 15 15 10 0.05 40200 <10 >300 <7 T7a
I'T328B p-n-p 15 15 10 0.05 10+70 <10 >300 <7 T7a
I'T346A p-n-p 20 20 10 0.05 10+150 <10 >700 <3 T7a
I'T346b p-n-p 20 20 10 0.05 10+150 <10 >550 | <5.5 T7a
I'T346B p-n-p 20 20 10 0.05 15+150 <10 >550 <6 T7a
I'T806A p-n-p 75 75 15A 2 (30) 10100 | <I5MA | 210 - T18
I'T806b p-n-p 100 100 15A 2 (30) 10100 | <I5MA | 210 - T18
I'T806B p-n-p 120 120 15A 2 (30) 10100 | <I5mMA | 210 - T18
I'T806T° p-n-p 50 50 15A 2 (30) 10100 | <I5MA | 210 - T18
T'T806/] p-n-p 140 140 15A 2 (30) 10100 | <15MA | =10 - T18
1T813A p-n-p 100 100 30 (40) A| 1.5 (50) 10+60 <16 MA >5 - T18
1T813b p-n-p 125 125 30 (40) A| 1.5 (50) 10+60 <16 MA >5 - T18
1T813B p-n-p 150 150 30 (40) A| 1.5 (50) 10+60 <16 MA >5 - T18
I'T905A p-n-p 75 75 3(MHA (6) 35+100 | <20mMA | 260 - T27
I'T905b p-n-p 60 60 3(HA (6) 35+100 | <20mMA | 260 - T27
I'T906AM) | p-n-p 75 75 6A (15) 30150 | <8 mA | =30 - | T20(T27)
KTI17A n-6asa 30 30 50 (1A) 0.3 0.5+0.7 <1 0.2 - Té6B
KT117b n-6asa 30 30 50 (1A) 0.3 0.65+0.9 <1 0.2 - Té6B
KT117B n-6aza 30 30 50 (1A) 0.3 0.5+0.7 <1 0.2 - Té6B
KI'117r n-6aza 30 30 50 (1A) 0.3 0.65+0.9 <1 0.2 - Té6B
KI'201A(M) | n-p-n 20 20 20 (100) 0.15 20+60 <1 >10 - T6a (T1a)
KT2016(M) | n-p-n 20 20 [20(100)| 0.15 30+90 <1 >10 - | T6a (T1a)
KT201B(M) | n-p-n 10 10 [20(100)| 0.15 30+90 <1 >10 - | T6a (T1a)
KT201T(M) | n-p-n 10 10 20 (100) | 0.15 70+210 <1 >10 - | T6a(Tla)
KT201J{(M) | n-p-n 10 10 |20(100)| 0.15 30290 <1 >10 | <15 | T6a(Tla)
KT203AMM) | p-n-p 60 60 10(50) | 0.15 >9 <1 >5 - | T6a (T1a)
KT2035(M) | p-n-p 30 30 10(50) | 0.15 30+150 <1 >5 - | T6a (T1a)
KT203B(M) | p-n-p 15 15 10 (50) | 0.15 30+200 <1 >5 - | T6a(Tla)
KT208A(1) | p-n-p 20 20 [300(500)| 0.2 2060 <1 >5 - | T66 (T1a)
KT2085(1) | p-n-p 20 20 [300(500)| 0.2 40+120 <1 >5 - | T66 (T1a)
KT208B(1) | p-n-p 20 20 {300(500)| 0.2 80240 <1 >5 | <4 |T66(Tla)
KT208[(1) | p-n-p 30 30 [300(500)| 0.2 2060 <1 >5 - | T66 (T1a)
KT208J(1) | p-n-p 30 30 [300(500)| 0.2 40+120 <1 >5 - | T66 (T1a)
KT208E(1) | p-n-p 30 30 [300(500)| 0.2 80+240 <1 >5 <4 | T66 (Tla)
KT208XK(1) | p-n-p 45 45 300 (500)| 0.2 2060 <1 >5 - | T66 (T1a)
KT208U(1) | p-n-p 45 45 300 (500)| 0.2 40+120 <1 >5 - | T66 (T1a)
KT208K(1) | p-n-p 45 45 1300 (500)| 0.2 80+240 <1 >5 <4 | T66 (Tla)
KT208/1(1) | p-np 60 60  [300(500)| 0.2 2060 <1 >5 - | T66 (T1a)
KT208M(1) | p-n-p 60 60  [300(500)| 0.2 40+120 <1 >5 - | T66 (T1a)
KT209A p-n-p 15 15 [300(500)| 0.2 2060 <1 >5 - |Tla (KBD)
KT2095 p-n-p 15 15 [300(500)| 0.2 40+120 <1 >5 - |T1a (KBD)
KT20951 p-n-p 15 15 [300(500)| 0.2 >12 <1 >5 - |T1a (KBD)
KT209B p-n-p 15 15 [300(500)| 0.2 80+240 <1 >5 <5 |Tla(KBD)
KT209B1 p-n-p 15 15 [300(500)| 0.2 >30 <1 >5 | <5 |Tla(KBD)
KT209B2 p-n-p 15 15 [300(500)| 0.2 >200 <1 >5 <5 |Tla(KBD)




KT209T
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KT2095K
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KT209K
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KT30BA(M)
KT3065(M)
KT306B(M)
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KT306]I(M)
KT3101A-2
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KT31025(M)
KT3102B(M)
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50
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30
20
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60
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10
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60
75
20
35
20
15
15
15
10
20
20
20
40
50
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30
30
20
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60
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30
30
45
45
45
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60
10
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15
50
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20
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60
75
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35
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10
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0.1
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0.3
0.3
0.1

20+60
40120
80+240
20+60
40-+120
80+160
20+60
40120
20+60
40-+120
20+100
40200
30+150
35+300
100+200
200+500
200+500
400+1000
200+500
400+1000
100+250
200+500
200+500
70140
120+220
70+140
120+220
180+460
120+220
180+460
180+460
380800
380800
50+150
50+150
100+300
220
220
215
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215
215
40+200
100+300
10100
25+100
50+280
215
240
240
240
25+100
60180
25+150
15+150
30+120
80+250
80+250
200+500
200+500
30+120
80+300
100+250

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.05
<0.05
<0.015
<0.015
<0.015
<0.015
<0.05
<0.05
<0.015
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.2
<0.2
<0.1
<0.1
<0.1
<0.5
<0.5
<0.5
<10
<10
<10
<10
<10
<0.5
<0.01
<0.01
<0.01
<1

<1

<1

<1

<1

<1

<1

<1

<1
<0.5
<0.5

<0.1
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2500

<10
<10
<10
<10
<10
<4
<4
<10
<10

Tla (Kb3)
Tla (Kb3)
Tla (Kb3)
Tla (Kb3)
Tla (Kb3)
Tla (Kb3)
Tla (KB3)
Tla (Kb3)
T106 (T1a)
T106 (T1a)
T106 (T1a)
T106 (ITa)
T106 (T1a)
T32
T6a (Tla)
T6a (Tla)
T6a (Tla)
T6a (Tla)
T6a (Tla)
T6a (Tla)
T6a (Tla)
T6a (Tla)
T6a (Tla)
Tla (Kb3)
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Tla (Kb3)
Tla (Kb3)
Tla (Kb3)
Tla (Kb3)
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Tla (Kb3)
T6a
T6a
T6a
T30
T30
T30
T32
T32
T32
T6a (Tla)
Toa
T10a
T10a
T10a
T31
T32
T32
T32
Tla
Tla
T6a
Téa (T1a)
T13
T13
T13
T13
T13
T6a (Ha)
T6a (Tla)
TI13




KT31305-9
KT3130B-9
KT3130T-9
KT3130/1-9
KT3130E-9
KT3130K-9
KT315A
KT3156
KT315B
KT315T
KT315T'1
KT315]1
KT315E
KT315XK
KT3151
KT315H
KT315P
KT3157A
KT316A(M)
KT316B(M)
KT316B(M)
KT316I(M)
KT3167(M)
KT3168A-9
KT325A(M)
KT325B(M)
KT325B(M)
KT326A(M)
KT326B(M)
KT339A(M)
KT3395
KT339B
KT339T
KT339]1
KT342A(M)
KT342B(M)
KT342B(M)
KT342T'M
KT3421M
KT345A
KT3455B
KT345B
KT347A
KT3476
KT347B
KT349A
KT3495
KT349B
KT350A
KT351A
KT351B
KT352A
KT3525
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KT3615
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KT361T
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KT361]1
KT361E
KT3B1K
KT3611
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50
30
20
30
20
30
25
20
40
35
35
40
35
20
60
20
35
250
10
10
10
10
10
15
15
15
15
20
20
40
25
40
40
40
25
20
10
25
20
20
20
20
15

20
20
20
20
20
20
20
20
15
25
20
40
35
35
40
35
10
15

50
30
20
30
20
30
25
20
40
35
35
40
35
20
60
20
35
250
10
10
10
10
10
15
15
15
15
15
15
25
15
25
25
25
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25
10
30
25
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20
20
15

15
15
15
20
15
15
15
15
15
25
20
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35
35
40
35
10
15

100
100
100
100
100
100
100
100
100
100
100
100
100
50
50
100
100
30 (100)
50
50
50
50
50
28 (56)
30 (60)
30 (60)
30 (60)
50
50
25
25
25
25
25
50 (300)
50 (300)
50 (300)
50 (300)
50 (300)
200 (300)
200 (300)
200 (300)
50 (110)
50 (110)
50 (110)
50 (100)
50 (100)
50 (100)
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(400)
(400)
(200)
(200)
30 (60)
100
100
100
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100
50
50
50
50

0.1
0.1
0.1
0.1
0.1
0.1
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.1
0.1
0.1
0.1
0.2
0.15
0.15
0.15
0.15
0.15
0.18
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0.225
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0.2
0.2
0.26
0.26
0.26
0.26
0.26
0.25
0.25
0.25
0.25
0.25
0.3
0.3
0.3
0.15
0.15
0.15
0.2
0.2
0.2
0.3
0.3
0.3
0.3
0.3
0.225
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

200+500
200+500
400+1000
200+500
400+1000
100+500
30+120
50+350
30+120
50+350
100+350
2090
50+350
30+250
=230
50+350
150+350
=50
20+60
40-+120
40-+120
20+100
60+300
60+180
30+90
70210
160+400
20+70
45+160
225
215
225
240
215
100+250
200+500
400+1000
100+250
200500
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=50
=270
30+400
30+400
50+400
20+80
40+160
120+300
20200
2080
50+200
25+125
70+300
80+300
2090
50+350
40160
50+350
100+350
2090
50+350
50+350
2250

<0.1
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<0.1
<0.1
<0.1
<0.5
<0.5
<0.5
<0.5
<0.5
<0.6
<0.6
<0.01
<0.1
<0.6
<0.5
<0.1
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<1

<1

<1

<1

<1
<0.05
<0.05
<0.05
<0.05
<0.05
<0.5
<0.5
<0.5
<1
<1
<1
<1
<1
<1
<1

<1

<1

<1

<1

<0.5
<1

<1

<1

<1

<1

<1

<1

<1

<1

2150
2150
2150
2150
2150
2150
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
260
2600
=800
=800
2600
=800
>3000
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2800
>1000
2250
2400
2300
2250
2450
2250
2250
2250
2300
2300
2200
2200
2350
2350
2350
2500
2500
2200
2300
2300
2300
2100
2200
2200
2200
2200
=1500
2250
2250
2250
2250
2250
2250
2250
2250
2250

<10
<10
<10
<10

T13
T13
T13
T13
T13
T13
T11 (OKB)
T11 (OKB)
T11 (OKB)
T11 (OKB)
T11 (OKB)
T11 (OKB)
T11 (OKB)
T11 3KB)
T11 (OKB)
T11(3KB)
T11 (OKB)
T16 (K3Bb)
T6a (Tla)
T6a (Tla)
T6a (Tla)
T6a (Tla)
T6a (Tla)
T13
T10 (T106)
T10 (T16)
T10 (T106)
Téa (T1a)
Téa (T1a)
T66 (T16)
T66
T66
T66
T66
Téa (T1a)
To6a (T1a)
T6a (Tla)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Toa
Toa
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Té6a, Tla
Té6a, Tla
Té6a, Tla
Tla (Kb3)
Tla (Kb3)
Tla (KB3)
Tla (KB3)
Tla (Kb3)
Tla (KB3)
T11 (OKB)
T11 (OKB)
T11 (OKB)
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T11 (OKB)
T11 (OKB)
T11 (OKB)
T11 (OKB)
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KT503B
KT503T
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KT503E
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KT5045
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KT5065
KT601A(M)
KT602A(M)
KT602B5(M)
KT602B
KT602T
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KT608A
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n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n

60
15
15
15
15
10
15
15
15
15
15
15
15
10
15
15
15
15
15
30
30
30
45
45
45
60
60
40
40
60
60
80
90
40
40
60
60
80
100
400
250
300
300
250
800
600
100
120
120
80
80
30
30
15
15
10
10
30
300
300
300
300
60(80)

60
15
12
15
15
10
15
15
15
10
10
10
10
10
15
15
15
15
15
30
30
30
45
45
45
60
60
25
25
40
40
60
60
25
25
40
40
60
BO
350
200
275
300
250
600
600
100
100
100
80
80
30
30
15
15
10
10
30
250
250
250
250
60(80)

50
30 (50)
30 (50)
30 (60)
30 (60)
20 (40)

10
10
10
20 (40)
20 (40)
10
10
10
20 (40)
30 (60)

300 (500)

300 (500)

300 (500)

300 (500)

300 (500)

300 (500)

300 (500)

300 (500)

300 (500)

300 (500)

300 (500)

150 (350)

150 (350)

150 (350)

150 (350)

150 (350)

150 (350)

150 (350)

150 (350)

150 (350)

150 (350)

150 (350)

150 (350)
1(2)A
1(2)A
1(2)A
1(2)A
1(2)A
2(5 A
2(5 A

30

75 (500)
75 (500)
75 (300)
75 (300)

300 (600)

300 (600)

300 (600)

300 (800)

300 (600)

300 (600)

300 (600)

200
200

100 (200)

100 (200)

400 (800)

0.15
0.15
0.15
0.225
0.225
0.1
0.05
0.05
0.05
0.1
0.1
0.07
0.07
0.07
0.15
0.15
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
1(10)
1(10)
1(10)
1(10)
1(10)
0.8 (10)
0.8 (10)
0.25 (0.5)
0.85 (2.8)
0.85 (2.8)
0.85 (2.8)
0.85 (2.8)
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.8(3)
0.8 (3)
0.4
0.4
0.5

50+350
20120
40+120
50+450
50+450
30240
>10
>10
>10
40+330
40+330
>20
>20
>20
>40
>40
20+60
40+120
80240
20+60
40+120
80240
20+60
40+120
80+240
20+60
40+120
40+120
80+240
40+120
80+240
40+120
40+120
40+120
80+240
40+120
80240
40+120
40+120
15+100
15+100
15+100
25+140
25+140
30150
30150
216
20+80
50+200
15+80
250
10+-80
>60
10+-80
>60
20-+80
60200
>20
10+40
30120
10+40
30120
20+80

<1
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.6
<0.5
<0.5
<0.5
<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1
<1
<1
<1
<100
<100
<100
<100
<100
<1 MA
<1 MA
<50
<70
<70
<70
<70

IA
—_——
o O

A

(9,

IANIA IA IA
(9]

A IA
5)—‘)—‘

N
NSRS}
S O

<20
<20
<10

2250
>1000
=1500

2900

2900
23000
>22400
23000
22400
=>1800
=>1800
=5000
25000
24000

>21800

>21800
=25
=5
=5
=25
=25
=25
=25
=5
=25
=5
=25

2350

2350

2350

2350

2350

2350

2350

2350

2350

2350

2350

2350

=220
=220
=220
=220
=220
210
210
240

2150

2150

2150

2150

2200

2200

2200

2200

2200

2200

2200

240
240
240
240
2200

<33

<5
<35
<55
<55

<3
<4.5
<4.5

<55

T11 (OKb)
Téa (T1a)
Téa (T1a)
T7a(Tla)
T7a(Tla)
T31
T32
T32
T32
T31 (T31)
T31 (T31)
T32
T32
T32
T7a
T1a (KBD)
T66
T66
T66
T66
T66
T66
T66
T66
T66
T66
T66
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
T1a (KBD)
T1a (KBD)
T1a (KBD)
T8
T8
T8
TB
T8
T8
T8
T17 (T4a)
T19 (T4a)
T19 (T4a)
T19
T19
T17
T17
T17
T17
T17
T17
T17
T19 (T4a)
T19 (T4a)
T17 (T4a)
T17 (T4a)
T17




KT6085
KI'BU AM
KT611BM
KT6127A
KT6127B
KT6127B
KT6127T
KT6127]1
KT6127E
KT6127%K
KT61271
KT6127K
KT626A
KT6265
KT626B
KT626T
KT626]1
KT630A
KT630B
KT630B
KT630T
KT630]1
KT630E
KT639A
KT6395
KT639B
KT639T
KT639]1
KT639E
KTB32XK
KT6391
KT644A
KT644B
KT644B
KT644T
KT645A
KT645B
KT646A
KT6465
KT660A
KT6605
KT668A
KT6685
KT668B
KT680A
KT681A
KT663A
KT6836
KT683B
KT683T
KT683]1
KT683E
KT684A
KT684B
KT684B
KT685A
KT685B
KT685B
KT685T
KT685]1
KT685E
KT6855K
KT686A

n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
n-p-n
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p

60(80)
200
200

90
70
50
30
20
10
120
160
200
45
60
80
20
20
120
120
150
100
60
60
45
45
45
60
60
100
100
30
60
60
60
60
60
40
60
40
50
30
50
50
50
30
30
150
120
120
100
60
60
45
60
100
60
60
60
60
30
30
30
50

60 (80)
180
180
90
70
50
30
12
12
120
160
200
45
60
80
20
20
120
120
150
100
60
60
45
45
45
60
60
100
100
30
60
60
40
40
60
40
60
40
50
30
45
45
45
25
25
150
120
120
100
60
60
45
60
100
40
60
40
60
25
25
25
45

400 (300)
100
100
2A
2A
2A
2A
2A
2A
2A
2A
2A

0.5(1.5)A

0.5(1.5)A
0.5(1.5)A
0.5(1.5)A
0.5(1.5)A
12) A
12) A
12) A
12) A
12) A
12) A

1.5(2) A

1.52) A

1.52)A

1.52)A

1.52) A

1.52)A

1.52)A

1.52) A

0.6 (1) A

0.6 (1) A

0.6 (1) A

0.6 (1) A

300 (600)

300 (600)

1(1.2)A

1(1.2)A
800
800

100 (200)

100 (200)

100 (200)

0.6 (2) A

0.6 (2) A

1 (2)A
1(2)A
12)A
12)A
12)A
12)A
1(1.5)A
1(1.5)A
1(1.5)A
0.6 A
0.6 A
0.6 A
0.6 A
0.6 A
0.6 A
0.6 A
0.8(1.5)A

05
0.8 (3)
0.8 (3)

0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
(6.5)
(6.5)
(6.5)
(6.5)
(6.5)
0.8
0.8
0.8
0.8
0.8
0.8
1 (12.5)
1 (12.5)
1 (12.5)
1 (12.5)
1 (12.5)
1
1
1
1 (12.5)
1 (12.5)
1 (12.5)
1 (12.5)
0.5 (1)
0.5
1(2.5)
1(2.5)
0.5
0.5
0.5
0.5
0.5
0.35
0.35
1.2 (8)
1.2 (8)
1.2 (8)
1.2 (8)
1.2 (8)
1.2 (8)
0.8
0.8
0.8
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.625(1.4)

40+160
10+40
30+120
230
230
=50
250
250
250
230
230
=230
40+250
30+100
40-+120
15+60
40+250
40-+120
80+240
40-+120
40-+120
80+240
160+480
40+100
63+160
100+250
40-+100
63+160
40100
63+160
180+400
40120
100+300
40-+120
100+300
20200
<80
40+200
150+200
110+220
200+450
75+140
1254250
220+475
85+300
85+300
40-+120
80+240
40120
40-+120
80+240
160+480
40250
40160
40160
40-+120
40-+120
100+300
100+300
70200
40-+120
100+300
100+250

<10
<100
<100
<20
<20
<20
<20
<20
<20
<20
<20
<20
<10
<50
<50
<150
<150
<1

<1

<1

<1

<1

<1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<1

<1

<1

<1
<10
<10
<10
<10
<1
<1
<15
<15
<15
<10
<10
<1
<1
<1

<1

<1

<1
<0.1
<0.1
<0.1
<0.02
<0.01
<0.02
<0.01
<0.02
<0.02
<0.02
<0.1

2200
260
260

2200

2200

2200

2200

2200

2200

2200

2200

2200
=75
=75
>45
>45
>45
=50
=50
=50
=50
=50
=50
>80
>80
>80
>80
>80
>80
>80
>80

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2120

2120
=50
=50
=50
=50
250
=50
240
240
240

2200

2200

2200

2200

2300

2250

2250

=100

<1
<0.8
<0.8
<0.15
0.15
<0.3
<0.3
<0.3
<0.3
<0.2
<0.2
<0.25
<1
<1
<1
<1
<1
<0.3
<0.3
<0.3
<0.3
<0.3
<0.3
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.4
<0.4
<0.4
<0.4
<0.5
<0.5
<0.85
<0.85
<0.5
<0.5
>0.3
<0.3
<0.3
<0.5
<0.2
<0.45
<0.45
<0.45
<0.45
<0.45
<0.45
<0.5
<0.5
<0.5
<0.4
<0.4
04
<0.A
<0.3
<0.3
<0.3
0.7

T17
T4a (OKB)
T4a (3KB)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
T1a(KBD)
T1a(KBD)
T1a(KBD)
Tla (KBD)
T46 (BKD)
T46 (BKD)
T46 (BKD)
T46 (BKD)
T46 (BKD)

T8

T8

T8

T8

T8

T8
T4a (9KB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
Tla (KBD)
Tla (KBD)
T4a (9KB)
T4a (9KB)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
T4a (9KB)
T4a (9KB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)




KT686b
KT686B
KTe86I
KT686
KT686F
KT686XK
KT695A
KT698A
KT69Bb
KT6S8B
KT698I
KT6981
KT698E
KT698XK
KT6981
KT698K
2T709A2*
2T709B2*
2T709B2*
2T716AT*
2T716b1*
2T716B1*
KT710A
2T713A
KT801A
KT801b
KTg802A
KT803A
KT805AM
1CT8056M
KT805BM
KT805UM
KT807A
KT807b
KT808A
KT808AM
KT808bM
KT808BM
KT808I'M
KT809A
KT8101A
KT8101b
KT8102A
KT8102b
KT8104A
KT8105A
KT8106A
KT8106b
KT8107A
KT8107b
KT8107B
KT8108A
KT8108b
KT8109A*
KT8109b5*
KT8110A
KTg8110b
ICT8110B
KT8111A'
KTg8111F'
KT8111B"
KT8114A
KT8114b

p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n

50
50
30
30
30
30
30
90
70
50
30
12
12
120
160
200
100
80
60
100
80
60
(3000)
2500
80
60
150
60
60 (160)
60 (135)
60 (135)
60 (135)
100
100
120 (250)
120 (250)
100 (160)
80 (135)
70 (80)
400
200
160
200
180
350
200
90
80
1500
1500
1500
850
850
350
300
500
500
500
100
80
60
700
(1500)700

45
45
25
25
25
25
25
90
70
50
30
12
12
120
160
200
100
80
60
100
80
60
(3000)
2500
80
60
130
(80)
60 (160)
60 (135)
60 (135)
60 (135)
100
100
120 (250)
120 (250)
100(160)
80 (135)
70 (80)
400
160
120
160
120
350
200
80
45
700
700
600
500
500
350
300
450
450
450
50
40
30
700
(1500)70)

0.8(1.5)A
0.8(1.5)A
0.8(1.5)A
0.8(1.5)A
0.8(1.5)A
0.8(1.5)A
30
2A
2A
2A
2A
2A
2A
2A
2A
2A
10 (20) A
10 (20) A
10 (20) A
10 (20) A
10 (20) A
10 (20) A
5(7.5) A
3A
2A
2A
5A
10A
5(8) A
5(8) A
5(8) A
5(8) A
0.5(1.5)A
0.5(1.5)A
10 A
10 A
10 A
10 A
10 A
3(5) A
16 A
16 A
16 A
16 A
20 (25) A
20 (25) A
20 (30) A
20 (30) A
8 (15) A
5(7.5) A
5(8) A
5(7) A
5(7) A
7(10) A
7(10) A
7(14) A
7(14) A
7(14) A
20 A
20 A
20 A
8 (15) A
8 (15) A

0.625(1.4)
0.625(1.4)
0.625(1.4)
0.625(1.4)
0.625(1.4)
0.625(1.4)
0.45
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
1(30)
1(30)
1(30)
1(30)
1(30)
1(30)
(50)
(50)
(5)
(5)
(50
(60)
(30)
(30)
(30)
(30)
(10)
(10)
5(50)
(60)
(60)
(60)
(60)
(40)
(150)
(150)
(150)
(150)
(150)
(150)
(125)
(125)
(100)
(125)
(50
(70)
(70)
(80)
(80)
(60)
(60)
(60)
(125)
(125)
(125)
(125)
(125)

160+400
250+630
100250
160+400
250630
100250
50+200
>20
>20
>50
>50
>50
>50
>30
>30
>30
>500
>750
>750
>500
>750
>750
>3.5
5+20
15+50
30+150
>15
10+70
>15
>15
>15
>15
15+45
30100
10+50
20+125
20+125
20+125
20+125
15+100
>20
>20
>20
>20
>1000
>1000
750+10000
75010000
>2.25
>2.25
8+12
10+50
40+80
>150
>150
15+30
>15
>15
750-+18000
750+18000
75018000

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<20
<20
<20
<20
<20
<20
<20
<20
<20
<1 MA
<1 HA
<1 MA
<1 MA
<1 MA
<1 MA
<2 MA
<1 MA
<10 MA
<10 MA
<60 MA
<5 MA
(225)mMA
(225)mMA
(225)mMA
(225)mMA
<5 MA
<5 MA
<3 MA
<2 MA
<2 MA
<2 MA
<2 MA
<3 MA
<2 MA
<2 MA
<2 MA
<2 MA
<5 MA
<5 MA
<5 MA
<5 MA
<1 MA
<1 MA
<1 MA
<2 MA
<2 MA
<1 MA
<1 MA
<2 MA
<2 MA
<2 MA
<2 MA
<2 MA
<2 MA
<100
<100

=100
2100
2100
2100
2100
2100
2300
2200
2200
2200
2200
2200
2200
2200
2200
2200
=25
=5
=5
=25
=25
=25
1.5
1.5
=10
=10
=10
220
220
220
220
220
=25
=25
27.2
=8
>8
=8
>8
>5.1
210
210
210
210
210
210

a4
=N kA

(9]

IV IV IV IV IV IV IVI
| (9]

|

N NN
S O O

—_— =
oS O O

vV IV
~N

<0.7
<0.7
<0.7
<0.7
<0.7
<0.7
<0.4
<0.25
<0.25
<0.25
<0.2
<0.2
<0.12
<0.25
<0.3
<0.35
<2
<2
<2
<2
<2
<2
<3.5
<1
<2
<2
<5
<2.5
<2.5
<5
<2.5
<2.5
<1
<1
<2.5
<2.5
<2.5
<2.5
<2.5
<1.5
<2
<2
<2
<2
<2.2
<2.2
<2
<2
<1
<1
<5
<1
<1
<l.5
<l.5
<0.8
<0.8
<0.8
<2
<2
<2
<1
<5

Tla (KB3)
Tla (KB3)
Tla (KB3)
Tla (KB3)
Ia (KB3)
Tla (KB3)
T12 (9KB)
Tla (KB3)
Tla (KB3)
Tla (KB3)
Tla (KB3)
Tla (KB3)
Tla (KB3)
Tla (KB3)
Tla (KB3)
Tla (KB3)
T5a (OKB)
T5a (OKB)
T5a (OKB)
T5a (OKB)
T5a (OKB)
T5a (OKB)
T14a
T14a
T19
T19
T18
T18
T5a (OKB)
T5a (OKB)
T5a (OKB)
T5a (OKB)
T26
T26
T18
T14a
T14a
T14a
T14a
TI18
T22 (BKD)
T22 (BKD)
T22 (BKD)
T22 (BKD)
T14a
T14a
T22 (BKD)
T22 (BKD)
T14a
T14a
T14a
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T24a(BK3)
T24a(BK3)
T24a(BKD)
T24a(BKD)
T24a(BKD)




KT8114B
KTS116A’
KT8116B*
KT8118B*
KT8117A
KT8118A
KTS12A
KT8125
KT812B
2T812A
2T812B
KT8120A
KT8121A
KT8121B
KT8123A
KT8124A
KT8124B
KT8124B
KT8127A(1)
KT8127B(1)
KT8127B(1)
KT8129A
KT8130A*
KT8130B*
KT8130B*
KT8131A*
KT8131B'
KT8131B*
KT8136A
KT8140A
KTS14A
KT814B
ICT814B
KT814T
KT815A
KT815B
KT815B
KT815T
KT816A
KT816A2
KT8165
KT816B
KT816T
KT817A
KT8176
KT81752
KT817B
KT817T
KT817T2
KTS18A
KTS8185
KT818B
KT818T
KT818AM
KT8185M
KT818BM
KT818TM
2T818A
2T8185
2T818B
KT819A
KT8195
KT919B

n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n

(1500) 700 (1200)
100
80
60
500
900
700
500
300
700
500
600
700
600
200
400
400
330

1500
1200
1500
1500
40
60
80
40
60
80
600
400
40
50
70
100
40
50
70
100
40
40
45
80
100
40
45
45
60
100
100
40
50
70
90
40
50
70
90
100
80
60
40
50
70

(1500) 700 (1200)
100
80
60
400
800
700
500
300
700
500
450
400
300
150
200
200
150
700
700
700
700
40
60
80
40
60
80
400
200
25
40
60
80
30
45
65
85
40
40
45
60
90
40
45
45
60
90
90
40
50
70
90
40
50
70
90
100
80
60
40
50
70

8(15) A
8 (16) A
8 (16) A
8 (16) A
10 (15) A
3(10) A
8 (12) A
8 (12) A
8 (12) A
10 (17) A
10 (17) A
8 (16) A
4(8)A
4(8)A
2(3)A
7(15) A
7(15) A
7(15) A
5(7.5) A
5(7.5) A
5(7.5) A
5A
4A
4A
4A
4A
4A
4A
10 (15) A
7(10) A
1.53) A
1.53) A
1.53) A
1.53) A
1.53) A
1.53) A
1.5(3) A
1.5(3) A
3(6)A
3(6)A
3(6)A
3(6)A
3(6)A
3(6)A
3(6)A
3(6)A
3(6)A
3(6)A
3(6)A
10 (15) A
10 (15) A
10 (15)A
10 (15) A
15 (20) A
15 (20) A
15 (20) A
15 (20) A
15 (20) A
15 (20) A
15 (20) A
10 (15) A
10 (15) A
10 (15) A

(125)
(65)
(65)
(65)
(100)
(50)
(50)
(50)
(50)
(50)
(50)
(60)
(75)
(75)
25)
(60)
(60)
(60)
(100)
(100)
(100)
(100)
(20)
(20)
(20)
(20)
(20)
(20)
(60)
(60)
1(10)
1(10)
1(10)
1(10)
1(10)
1(10)
1(10)
1(10)
1(25)
1(25)
1(25)
1(25)
1(25)
1(25)
1(25)
1(25)
1(25)
1(25)
1 (25)
1.5 (60)
1.5 (60)
1.5 (80)
1.5 (60)
2 (100)
2 (100)
2 (100)
2 (100)
3 (100)
3 (100)
3 (100)
1.5 (60)
1.5 (60)
1.5 (60)

>10
>10
>35
>6
>35
>2.25
50015000
50015000
500--15000
500--15000
500--15000
500--15000
10+50
>10
40+275
40+275
40+275
30+275
40+275
40+275
40+275
30+275
25+275
>200
25+275
25+275
25+275
25+275
25+275
>100
25+275
25+275
>100
15+225
20225
15+225
12+225
15+225
20225
15+225
12+225
20225
20225
20225
15+225
20225
15+225

5100
<10
<10
<10

<1 MA
<1 MA
<5 MA
<5 MA
<5 MA
<5 MA
<5 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<0.9 MA
<0.6 MA
<0.9 MA
<4.5 MA
<0.5 MA
<0.5 MA
<0.5 MA
<0.5 MA
<0.5 MA
<0.5 MA
<2 MA
<2 MA
<50
<50
<50
<50
<50
<50
<50
<50
<100
<100
<100
<100
<100
<100
<100
<100
<100
<100
<100
<1 MA
<1 MA
<l MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
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<2.5
<2
<2
<2
<l.5
<2
<2.5
<2.5
<2.5
<2.5
<2.5
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<4.5
<2
<2
<2
<2
<2
<2
<1
<1
<0.6
<0.6
<0.6
<0.6
<0.6
<0.6
<0.6
<0.6
<1
<0.6
<1
<1
<1
<0.6
<0.6
<0.12
<0.6
<0.6
<0.12
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<2
<2
<2

T24a(BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T22 (BKD)
T56 (BKD)
T56 (BKD)
T14a
T14a
T14a
T14a
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T14a (T25)
T14a (T25)
T14a (T25)
T14a
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T56 (BKD)
T56 (BKD)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T5a (9KB)
T5a (9KB)
T5a (9KB)
T5a (9KB)
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T5a (OKB)
T5a (OKB)
T5a (OKB)




KT819T"
KT819AM
KT819bEM
KT919BM
KT819T'M
2T819A
2T819b
2T819B
2T825A*
2T825b*
2T825B*
KT825*
KT825)1*
KT825E*
KT826A
KT826b
KT826B
KT827A*
KT827b*
KT827B*
KT828A
KT828b
KT829A*
KT829b*
KT829B*
KT829T*
KT834A
KT834b
KT834B
KT835A
KT835b
KT837A
KT837b
KT837B
KT837T"
KT837/]
KTM7E
KT837XK
KT8371
KT837K
KT837J1
KT837M
OI'837H
CI'83711
CI'837P
<TB37C
AB3TT
CT837Y
CT837®
(T838A
(T839A
(T840A
AB40b
CT841A
CT841b
CT841B
T846A
T848b
T846B
T847A
T848A
T850A
T850b

n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n

100
40
50
70
100
100
BO
60
100
80
60
90
60
30
700
700
700
100
80
60
800
600
100
80
BO
45
500
450
400
30
45
80
80
80
60
60
60
45
45
45
80
80
80
BO
60
60
45
45
45
(1500)
1500
400
350
600
800
600
1500
1200
1500
650
400
250
300

100
40
50
70
100
100
80
60
100
80
60
90
60
30
700
700
700
100
80
60
800
600
100
80
60
45
500
450
400
30
45
80
60
60
45
45
45
30
30
30
60
60
60
45
45
45
30
30
30
(1500)
1500
400
350
600
800
600
1500
1200
1500
650
400
200
250

10 (15) A
15 (20) A
15 (20) A
15 (20) A
15 (20) A
15 (20) A
15 (20) A
15 (20) A
20 (40) A
20 (40) A
20 (40) A
20(30) A
20 (30) A
20 (30) A
1 (DA
1 (DA
1 (DA
20 (40) A
20 (40) A
20 (40) A
5(7.5 A
5(7.5 A
8(12) A
8(12) A
8(12) A
8(12) A
15 (20) A
15 (20) A
15 (20) A
3A
75A
75A
75A
75A
75A
75A
75A
75A
75A
75A
75A
75A
75A
75A
75A
75A
75A
75A
75A
5(7.5)A
10A
6(8)A
B(8) A
10 (15) A
10 (15) A
10 (15) A
5(7.5)A
5(7.5) A
5(7.5)A
1525 A
15A
23) A
23) A

1.5 (60)
2 (100)
2 (100)
2 (100)
2 (100)
3 (100)
3 (100)
3 (100)
(160)
(160)
(160)
(125)
(125)
(125)
(15)
(15)
(15)
(125)
(125)
(125)
(50)
(50)
(60)
(60)
(60)
(60)
(100)
(100)
(100)
(25)
(25)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(30)
(12.5)
(50)
(60)
(60)
3(50)
3(50)
3(50)
(12.5)
(12.5)
(12.5)
(125)
(335)
25)
25)

12+225
15+225
20225
15+225
12+225
20225
20225
20225
500--18000
750+18000
750+18000
750+18000
750+18000
750+18000
10+120
5+300
5+120
500--18000
750+18000
750+18000
>2.25
>2.25
>750
>750
>750
>750
>150
>150
>150
>25
10+100
10+40
20-+80
50+150
10+40
20-+80
50+150
10+40
20+80
50+150
10+40
20+80
50+150
10+40
20+80
50+150
10+40
20+80
50+150
>4
>5
10+-60
>10
>12
>12
>12

8+25

>20
40+200

>20

<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<2 MA
<2 MA
<2 MA
<3 MA
<3 MA
<3 MA
<5 MA
<5 MA
<0.2 MA
50.2 MA
<0.2 MA
<0.2 MA
<3 MA
<3 MA
<3 MA
<100
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<150
<1 MA
<1 MA
<3 MA
<3 MA
<3 MA
<3 MA
<3 MA
<1 MA
<1 MA
<1 MA
<5 MA
<3 MA
<100
<500
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<2
<2
<2
<2
<2
<1
<1
<1
<2
<2
<2
<2
<2
<2
<2.5
<2.5
<2.5
<2
<2
<2
<3
<3
<2
<2
<2
<2
<2
<2
<2
<0.35
<0.35
<2.5
<2.5
<2.5
<0.9
<0.9
<0.9
<0.5
<0.5
<0.5
<2.5
<2.5
<2.5
<0.9
<0.9
<0.9
<0.5
<0.5
<0.5
<5
<l.5
<3
<3
<l.5
<l.5
<l.5
<1
<1
<1
<l.5
<1.5
<1
<1

T5a (OKB)
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a

T56 (BKD)

T56 (BKD)

T56 (BKD)

T56 (BKD)
T14a
T14a
T14a

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)

T5a (OKB)
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a
T14a

T56 (BKD)

T56 (BKD)




T850B
T851A
T851b
T851B
T852A-
T852b*
T852B*
T852I
T853A-
T853b'
T853B*
T853T
T854A
T854b
T855A
KT855b
KT855B
KT857A
KT858A
KT859A
KT863A
KT872A
KT872b
KT872B
KT878A
KT878b
KT878B
KT879A
KT879b
KT886A1
KT886b1
KT890A*
KT890b*
KT890B*
KT892A%*
KT892b*
KT892B*
KT896A*
KT896b*
KT896B*
KT897A*
KT897b*
KT898A*
KT898b*
KT898AT™*
KT898b1*
KT899A*
KT903A
KT903b
KT908A
KT908b
KT9115A
KT940A
KT940b
KT940B
KT945A
KT961A
KT961b
KT961B
KTOBOA
KT972A%*
KT972b*
KT973A'

n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p

130
250
300
130
100

80
60
45
100
80
BO
45
600
400
250
150
150
250
400
800
30

700(1500)

700(1500)

600(1200)
500
800
800
200
200

1400
1000
350
350
350
350
400
300
100
80
60
350
200
350
200
350
200
160
60(80)
60(80)
100
100
300
300
250
160
150
100
80
60
300
60
45
60

150
200
250
150
100

80
60
45
100
80
60
45
600
400
250
150
150
250
400
800
30

700(1500)

700(1500)

600(1200)
500
800
600
200
200
700
500
350
350
350
350
400
300

50
40
30
350
200
350
200
350
200
150
60(80)
60(80)
60
60
300
300
250
160
150
80
60
45
250
60
45
60

23) A
203) A
203) A
203) A
2.5(4) A
2.5(4) A
2.5(4) A
2.5(4) A
8 (12) A
8 (12) A
8 (12) A
8 (12) A
10 (15) A
10 (15) A
5(8)A
5(8)A
5(8)A
7(10) A
7(10) A
3(4) A
10A
8 (15) A
8 (15) A
8 (15) A
30 (50) A
30 (50) A
30 (50) A
50 (75) A
50 (75) A
10 (15) A
10 (15) A
20 A
20 A
20 A
15 (30) A
15 (30) A
15 (30) A
20 A
20 A
20 A
20 (30) A
20 (30) A
30 (30) A
20 (30) A
20 (30) A
20 (30) A
8 (15) A
3(5) A
3(5) A
10 A
10 A
100 (300)
100 (300)
100 (300)
100 (300)
15 (25) A
1.5(2) A
1.5(2) A
1.5(2) A
100(200)
4A
4A
4A

25)
(25)
(25)
(25)
(50)
(50)
(50)
(50)
(60)
(60)
(60)
(60)
(60)
(60)
(40)
(40)
(40)
(60)
(60)
(40)
(50)
(100)
(100)
(100)
(150)
(150)
(150)
(250)
(250)
(75)
(75)
(120)
(120)
(120)
(100)
(100)
(100)
(125)
(125)
(125)
(125)
(125)
(125)
(125)
(60)
(60)
(65)
(30)
(30)
(50)
(50)
1.2 (10)
1.2 (10)
1.2 (10)
1.2 (10)
(50)
1(12.5)
1(12.5)
1(12.5)
1(6)
(®)
(3)
(3)

220
40200
220
220
=500
=500
>1000
>1000
2750
2750
2750
2750
220
220
220
220
215
7.5
210
210
2100

>6
12+50
12+50
12+50
>20
215

>400
>400
>400
3006000
3006000
30076000
75018000
75018000
75018000
>400
>400
>400
>400
>400
>400
>1000
15+70
40+180
8+60
>20
25+250
>25
>25
>25
10+-80
40+100
63+160
100250
504250
>750
>750
>750

<500
<100
<500
<500
<500
<500
<500
<500
<500
<500
<500
<500
<3 MA
<3 MA
<1 MA
<100
<1 MA
<5 MA
<1 MA
<1 MA
<1 MA
<1 MA
<1 MA
<0.6 MA
<3 MA
<3 MA
<3 MA
<5 MA
<5 MA
<1 MA
<1 MA
<0.5 MA
<0.5 MA
<0.5 MA
<5 MA
<5 MA
<5 MA
<2 MA
<2 MA
<2 MA
<250
<250
<5 MA
<5 MA
<5 MA
<5 MA
<0.5 MA
<10 MA
<10 MA
<25 MA
<50 MA
<0.05
<0.05
<0.05
<0.05
<50 MA
<10
<10
<10
<0.05
<1 MA
<1 MA
<1 MA
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210
<10
<10
<10
210
<10
<7
<120
<120
=230
=230
290
<90
<90
290
<51
<50
=50
<50
260
2200
2200
2200

<1
<1
<1
<1
5
5
5
5
<
<
<
<
<2
<2
<1
<1
<1
<1
<1
<1.5
<0.3
<1
<1
<1
<1.5
<15
<15
<12
<
<1
<1
<
<
<
<1.8
<1.8
<1.8
<2
<2
<2
<1.6
<1.6
<1.6
<1.8
<1.6
<1.6
<1.6
<25
<25
<3
<3
<1
<1
<1
<1
5
<0.5
<0.5
<0.5
<1
<15
<1.5
<1.5

T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
TS6 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T56 (BKD)
T24a(BKD)
T24a(BKD)
T24a(BKD)
T14a
T14a
T14a
T16a
T16a
T25 (BKD3)
T25 (BKD3)
T22 (BKD3)
T22 (BKD3)
T22 (BKD3)
T14a
T14a
T14a
T22 (BKD)
T22 (BKD)
T22 (BKD)
T14a
T14a
T22 (BKD)
T22 (BKD)
T23 (BKD)
T23 (BKD)
T56 (BKD)
TI18
TI18
T18
T18
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T14a
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)
T4a (OKB)




KT9735* p-n-p 45 45 4A (B) >750 | <l mA | >200 | <I.5 [T4a (3KB)
KT997A n-p-p 45 45 [1020)A| (50) >40 <10 | <51 | <1 |T56(BKD)
KT9975 n-p-n 45 45 [1020)A| (50) >20 <10 | <51 | <1 |T56(BKD)
KT999A npn | 250 250 [50(100)A| 1.6 (5) >50 <0.1 | <60 | <1 |T15(9KB)
Tab6.1. 8.17. [TapameTpbl OTEUECTBEHHBIX MOJIEBBIX TPAH3UCTOPOB.
Ucn

UCH max IC max PCH U3H N ICHa‘l (OCT) S MA/B FPAE Km IlB N‘-’
i Crpykrypa e (U%HO) wA | B (“gp) MA (Ker) |\ | (R ore) Om | puc.
KIT103E(P1) 10 10 - [0.007[0.4+1.5] 03225 [ 04224 3 <3 T9
KIT103K(P1) 10| 10 - 10.012]0.5+2.2| 035:38 | 0.5:2.8 | 3 <3 (Tle)
KIT1031(P1) Heg’e'zoﬂ' 12| 10 - 10.021] 0.6:3 | 08:1.8 | 0826 | 3 <3 T9
KIOSK(PD) | 10| 10 - 10.038] 1.0+4 | 1.0:5.5 1433 | 3 <3 (Tle)
KII103JI(P1) 12| 10 - |0.066] 2:6 1.8:6.6 | 1.8:3.8 | 3 <3 T9
KIT103M(P1) 10| 10 - 012267 3:12 13+4.4 | 3 <3 (Tle)
KI1302AM 20 10 | 24 [03 |1.0:5] 3:24(6) | 512 [150| <275 | Ter
KI13025M Heg’e'zoﬂ 20| 10 | 43 |03 |25+7| 18+43(6) | 7+14 |150| (<150) | Tér
KI1302BM e[ 20|12 - 103 [3.0:10] >33(6) - 150 | (<150) | Tér
KI1302I'M 20 | 10 - |03 ]20:7 | 15:65(6) | 7+14 | 150 | (<150) | Tér
KI1303A 25| 30 | 20 |02 053] 05:25(5) | 1.0:4 | 100 - T76
KI1303B 25| 30 | 20 |02 |0523] 052255 | 1.0:4 | 100 - T76
KI1303B 25| 30 | 20 |02 | 1.0:4 | 1.5:2.0(5) | 2.0:5 | 100 - T76
KIT303T He;)e-)r(lo;[ 251 30 | 20 | 02| <8 | 3.0:12(5) | 3.0:7 | 100 - T76
KI1303] e[ 25| 30 | 20 [ 02| <8 |3.0:90(5) | 226 |100 <4 T76
KI1303E 251 30 | 20 | 02| <8 | 5.0+20(5) >4 | 100 <4 T76
KII1303)K 25| 30 | 20 |02 |03+3 ] 03+3.0(5 | 1.0:4 | 100 - T76
KI13303U 25| 30 | 20 | 02| 0552 1.5:5.0(5) | 2.0:6 | 100 <4 T76

N3omupo-
KII304A BaHHAI 251 30 | 30 | 02| 25 | 02wmkA >4 - (<100) | T78

3aTBOpP.

p-KaHal
KII307A 25 | 27 | 25 [025]05:3 329 4:9 | 600 - T76
KI1307B 25| 27 | 25 |0.25]1.0=5 5:15 5:10 | 600 - T76
KI1307B p-n 25| 27 | 25 |025]1.0=5 5:15 5:10 | 600 - T76
KI1307T mepexox. | 25 | 27 | 25 [025] 1.5:6 824 6+12 | 600 <6 T76
KII1307]1 mxaman | 25 | 27 | 25 |025]1.5:6 824 6:12 | 600 <6 T76
KI1307E 25| 27 | 25 |025] <25 1.5+5 3:8 | 600 - T76
KI1307K 25 | 27 | 25 |025| <7 3225 4+14 | 600 - T76
KII327A nBa 14| s 30 |02 <27 | 05:17 >95 |1200] <3.9 T29
KI1327B wsomupo- | 14 | 5 30 02| <27 | 05:17 >95 [1200] <28 T29
KII1327B BAHHBIX 14| 5 30 |02 | <7 <17 >95 [1200] <45 T29

3aTBOpA.
KI1327T S 14| s 30 |02 | <27 <17 >95 [1200] <3.0 T29
KII329A p-n 50 | 45 - lo25] =15 >1 >3 [200] (<1500) |Tle
KI13295 TEPEXORL— 1 4 | 35 - l025] 15 >1 >1 | 200 (<1500) |Tle

n-KaHall
KII333A p-n 50 | 45 - lo025] 1=8 | (=0.001) >4 - (<1500) | Tér
KI13335 MEPEXORL— 1 4 | 35 - |025] <4 | (=0.001) >2 - | (<1500) | Ter

n-KaHali

IBa
KII350A H30JIUPO- 15 15 30 | 0.2 {0.07+6 <35 >6 600 <6 T7r
KII3506 BAHHBIX 15| 15 | 30 |02 [007:6] <35 >6 | 600 <6 T7r

3aTBOpA.
KII350B ot 15| 15 | 30 |02 [007:6] <35 >7 | 600 <8 T7r
KII707A 400 20 [25A [ 100 | (S5) | <0.25(<1) | 21600 [ 120 | (<1.0) | T3B
KI1707B 600 | 20 |16.5A| 100 | (£5) | <0.25(<1) | =1600 | 120 | (<2.0) | T5s
KI1707B 800 | 20 |12.5A] 100 | (£5) | <0.25(<1) | >1600 | 120 | (<3.0) |T5e
KII707A1 wsommpo- | 400 | 20 | 27A | 60 |(2+4.5)| <0.25(<1) | 21500 | 120 | (<1.0) | T5B
KII707b1 BaHHbIH 600 [ 20 | 27A | 60 |(2+4.5)| <0.25(<1) | =1500 | 120 (£2.0) T58
KI1707B1 satRop. [ 800 | 20 | 26A | 60 |(2+4.5)| <0.25(<1) | >1500 |[120| (<3.0) |Tse
KII707B2 n-kaman [ 800 | 20 | 27A | 60 [(2+4.5)| <0.25(<1) | >1500 | 120 | (<3.0) |Tse
KII707T1 700 | 20 | 26A | 60 |(2+4.5)| <0.25(<1) | 21500 | 120 | (<2.5) | T5B
KI1707/1 500 20 | 27A | 60 |(2+4.5)| <0.25(<1) | 21500 | 120 | (<1.5) | T5B
KII707E1 750 | 20 | 26A | 60 |(2+4.5)| <0.25(<1) | >1500 | 120 | (<5.0) | T5B




KII810A n-kananbHbIA | 1300 (650) | 7A | 50 - (0.5) - 15 (<0.2) [T246
KII1810B cocra-  [1000| (650) | 7A | 50 - (0.5) - 15 (<0.2) |T246
KII810B THACCKOR 14100 (700) | 5A | 50 | - (<0.5) ; 15 (<0.2) |T246
I/IH,IIyKI_II/ICI/I
KII904A msomapo- | 70 | 30 | 10A | 75 - | <350 (200) |250+510 | 400 - T166
BAaHHbIN
KI19045 3aTBOP. 70 | 30 | 5A | 75 - | 350 (200) |250+510 | 400 - T166
n-KaHall
KII905A wsomapo- | 60 | +30 | 350 | 4 - los=20(<1) | 18239 [1500 ; T28
KI1905B Bammbiii | 60 | +30 | 350 | 4 - 05:20(<1) | 1839 1500  <6.5 T28
3aTBOP.
KI1905B e[ 60| £30 | 350 | 4 - ] 0.5:20(<1) | 1839 [1500 - T28
KII907A wsommpo- | 60 | £30 | 27A [11.5] - [20+100(<10)] 110200 [ 1500 ] T28
KI19075 Banbbii | 60 | +30 | 1.7A [11.5| - [20+100(<10)| 1002200 | 1500 - T28
3aTBOpP.
KI1907B e | 60| £30 [ 13A[1LS| - |20+100(<10)| 80=110 | 1500 - T28
KI922A(1) | msomapo- [ 100 | +30 | 10A | 60 | (2+8) (52) 1:2.1A/B| 75 | (0.1320.2) |T146
BAaHHbIN
KI19225(1) 3atBOp. | 100 | 30 | 10A | 60 | (28) (52) 1=2.1A/B| 75 | (0.2:0.4) |(T5B)
n-KaHaj
KI1934A n-KkaHanbHBNL | 450 | 5 | 10A | 40 - (53) (12) | 50 (<0.1) |T146
KI1934B cocra-  [300| 5 | 10A | 40 - (53) (12) | 50 (<0.1) |T146
THYCCKOU
KI1934B . |400| 5 | 10A | 40 - (53) (12) | 50 (<0.1) |T146
WHAYKUIUEH
KIT948A n-kananeHBIA | 800 | (450) [ S5A | 30 - (£0.5) - 30 (0.15) T5B
KI19485 cocra- | 800 | (300) | 5A | 30 - (50.5) - 30 (0.15) | Tss
KI1948B Tueckoit | 700 | (370) | 5A | 30 - (50.5) - 30 (0.15) | Tss
KI1948T unykimeii | 600 | (250) | SA | 30 - (50.5) - 30 (0.15) | Tss
KI1953A ot | 800 | @30) | TSA] 750 ; (50.5) ; 20 (0.06)  |T246
KI19535 oo orm | 800 | (300) | 15A | 50 - (50.5) - 20 0.06)  |T246
KI1953B s [ 700 | (430) | 15A | 50 ; (50.5) ; 20 0.06)  |T246
KI1953T wnyeii | 600 | (300) | 1A | 50 ; (50.5) ; 20 0.06)  |T246
KI1953]1 800 | (450) | 15A | 50 ; (50.5) ; 20 | (0.065) |T246
KII954A n-kananeHe | 150 | (80) | 20 A | 40 ; (50.3) ; 60 (0.03) | T5s
KI1954B cocra- | 100| (50) | 20A | 40 ; (50.3) ; 60 0.03) | Tss
KI1954B Tueckoit | 60 | (40) | 20A | 40 ; (50.3) ; 60 0.03) | Tss
KI1954T uanyknueit | 20 | (20) [ 20 A | 40 - (50.3) - 60 (0.03) T5B
KII957A n-kaHaibHBIN | 800 | (400) [ 1A | 10 - (£1) - 30 (0.8) T4s
KI19576 cocra- [850| (300) | 1A | 10 - (0.1) - 30 (0.8) T4s
KI1957B THACCKOR 1700 | @00y | 1A | 10 | - (50.1) ] 30 0.8) | Tds
WHAYKUIUEH
KII958A n-kaHanpHbIA | 150 - 20A | 70 - (50.5) - 70 (0.02) T246
KI19585 cocra- |[100] - [20A ] 70 - (50.5) - 70 0.02) |T246
KI1958B tmueckoit | 60 | - | 20A | 70 - (50.5) - 70 0.02) |T246
KI1958T waaykmmeii | 20 | - | 20A | 70 ; (50.5) ; 70 0.02) |T246
KIT959A n-kananbHbIA | 300 | (220) |02 A | 7 - (0.02) - 20 (5.7 T4s
KI19595 cocra- 250 | (200) [02A| 7 - (0.02) - 20 (5.7) T4s
KIT959B THACCROR 1200 | (120) |02 A | 7 ; (0.02) . 20 (5.7) | T4e
I/IH,IIyKI_II/ICI/I
KII960A p-KkaHanbHbNi | 300 | (220) |02 A | 7 (50.02) ; 20 5.7 T4s
KI1960B cocra- | 250 | (200) |02 A | 7 ., (50.02) ; 20 (5.7) T4s
KI1960B THHECKOR 500 | (120) [02 A ] 7 - (0.02) - 20 (5.7) T4s
UHAYKUUEH
KI1964A p-kananbubii | 150 | (80) | 20 A | 40 ; (50.3) ; 60 | (0.015) | Tss
KI19645 cocra- | 100| (50) | 20A | 40 - (50.3) - 60 | (0.015) | Tss
KI1964B tmaeckoit | 60 | (40) | 20A | 40 - (50.3) - 60 | (0.013) | Tss
KI1964T unykmmeit | 20 | (20) | 20 A | 40 ; (50.3) ; 60 | (0.013) | Tss
Taou. 8.18. [Tapamerps! 3apyOeKHBIX OUITONAPHBIX TPAH3HUCTOPOB.

Tun Ctpyk- | Uksos | U305 | I kK maxs | Pk max Ixso K
TPaH3UCTOpA T)lf)ga B , B , A ’ Bt , h213 MKA, fro, MI'n I[B, MO
BC223A npn | 50 | 30 | 350 | 035 | 100300 | <0.1 >90 - [ T1a(KBD)
BC223B npn | 50 | 30 | 350 | 035 |200:450 | <0.1 >90 - | T1a (KBD)
BC237A npn | 50 | 45 100 | 03 | 120+220 | <0.015 | =150 | <10 | Tla(KBD)
BC237B npn | 50 | 45 100 | 03 | 180+460 | <0.015 | >150 | <10 | Tla(KBD)
BC237C npn | 50 | 45 100 | 03 |380+800 | <0.015 | >150 | <10 | Tla(KBD)




BC238A
BC23BB
BC238C
BC239A
BC239B
BC239C
BC307A
BC3078
BC307C
BC308A
BC308B
BC308C
BC309A
BC309B
BC309C
BC327-16
BC327-25
BC327-40
BC328-16
BC328-25
BC328-40
BC337-16
BC337-25
BC337-40
BC338-16
BC338-25
BC338-40
BC516
BC517
BC546A
BC546B
BC546C
BC547A
BC547B
BC547C
BC548A
BC548B
BC548C
BC549A
BC549B
BC549C
BC550A
BC550B
BC550C
BC556A
BC556B
BC556C
BC557A
BC557B
BC557C
BC558A
BC558B
BC558C
BC559A
BCS59B
BC559C
BC560A
BC560B
BC560C
BC635
BC636
BC637
BC638

n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-1
n-p-n
n-p-n
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
p-n-p
n-p-n
p-n-p

30
30
30
30
30
30
50
50
50
30
30
30
30
30
30
50
50
50
30
30
30
50
50
50
30
30
30
40
40
80
80
80
50
50
50
30
30
30
30
30
30
50
50
50
80
80
80
50
50
50
30
30
30
30
30
30
50
50
50
50
50
80
80

25
25
25
25
25
25
45
45
45
25
25
25
25
25
25
45
45
45
25
26
25
45
45
45
25
25
25
30
30
65
65
65
45
45
45
30
30
30
30
30
30
45
45
45
65
65
65
45
45
45
30
30
30
30
30
30
45
45
45
45
45
60
60

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
800
800
800
800
800
800
800
800
800
800
800
800
400
400
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
400
400
400
400

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
05
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.75
0.75
0.75
0.75

120 + 220
180 + 460
380 + 800
120 + 220
180 + 460
380 + 800
120 + 220
180 + 460
380 + 800
120 + 220
180 + 460
380 + 800
120 + 220
180 + 460
380 + 800
100 + 250
160 + 400
250 + 630
100 + 250
160 + 400
250 + 630
100 + 250
160 + 400
250 + 630
100 + 250
160 + 400
250 + 630
=230
=230
110 + 220
200 + 450
420 + 800
110 + 220
200 + 450
420 + 800
110 + 220
200 + 450
420 + 800
110 + 220
200 + 450
420 + 800
110 + 220
200 + 450
420 + 800
110 +220
200 + 450
420 + 800
110 + 220
200 + 450
420 + 800
110 + 220
200 + 450
420 + 800
110 + 220
200 + 450
420 + 800
110 + 220
200 + 450
420 + 800
40 + 250
40 + 250
40 +160
40 + 160

<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.2
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<3.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.015
<0.1
<0.1
<0.1
<0.1

2150
=150
=150
=150
=150
=150
130
130
130
130
130
130
130
130
130
100
100
100
100
100
100
100
100
100
100
100
100
2250
2250
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
100
100
100
100

<10
<10
<10
<4
<4
<4
<10
<10
<10
<10
<10
<10

<10
<10
<10
<10
<10
<10
<10
<10
<10

Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
T1a(KBD)
T1a(KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (KBD)
Tla (K62)
T1r (OKB)
T1r (9KB)
T1r (9KB)
Tir (9KB)




BC639
BC640
BF391
BF392
BF393
BF422
BF423
BF459
BF491
BF492
BF493
MJE340
MJE350
UPS A-05
MPS A-06
MPSA-10
MPS A-11
MPS A-12
MPS A-13
MPS A-14
MPS A-17
MPS A-20
MPS A-42
MPS A-43
MPS A-55
MPS A-56
MPS A-65
MPS A-66
MPS A-70
MPS A-92
MPS A-93
SS8050B
SS8050C
SS8050D
SS8S50C
SS8550C
SS8550D
SS9011D
SS9011E
SS9011F
SS9011G
SS9011H
SS90111
SS9012D
SS9012E
SS9012F
SS9012G
SS9012H
SS9013D
SS9013E
SS9013F
SS9013G
SS9013H
SS9014A
SS9014B
S559014C
SS9014D
SS9015A
SS9015B
SS9015C
SS9016D
SS9016E
SS9016F

n-p-n
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
n-p-n
p-n-p
p-n-p
p-n-p
n-p-n
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n

100
100
200
250
300
250
250
300
200
250
300
300
300
60
80
30
25
20
30
30
20
40
300
200
60
60
30
30
40
300
200
40
40
40
40
40
40
50
50
50
50
50
50
40
40
40
40
40
40
40
40
40
40
50
50
50
50
50
50
50
30
30
30

80
80
200
250
300
250
250
300
200
250
300
300
300
60
80
30
25
10
30
30
15
30
300
200
80
80
30
30
40
300
200
25
25
25
25
25
25
30
30
30
30
30
30
20
20
20
20
20
20
20
20
20
20
45
45
45
45
45
45
45
20
20
20

400
400
500
500
500
100
100
100
500
500
500
500
500
500
500
100
100
100
500
500
50
100
500
500
500
500
300
300
100
500
500
1.5A
1 5A
1.5A
1.5A
1.5A
1.5A
30
30
30
30
30
30
500
500
500
500
500
500
500
500
500
500
100
100
100
100
100
100
100
25
25
25

0.75
0.75
0.625
0.625
0.625
0.83
0.83
1.2
0.625
0.625
0.625
(20)
(20)
0.5
0.5
0.35
0.35
0.31
0.5
0.5
0.35
0.3
0.625
0.625
0.5
0.5
0.5
0.5
0.3
0.625
0.625
1.0
1.0
1.0
1.0
1.0
1.0
0.4
0.4
0.4
0.4
0.4
0.4
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.4
0.4
0.4

40 + 160
40 +160
60 + 200
50 +200
50 +200
>50
>50
25 + 240
50 +200
50 +200
50 +200
30 + 240
30 <240
50+150
50+150
60 + 400
60 = 400
>20000
>10000
>20000
25+ 250
>25
>40
>40
50 + 150
50 =150
250000
275000
40 + 400
240
240
85 +100
120 +200
160 + 300
85 +160
120 +200
160 =+ 300
28 +45
39 + 60
54 + 80
72 <+ 108
97 =+ 146
132 + 198
64 +91
78 =112
96 + 135
112 + 166
144 + 202
64 +91
78 + 112
96 + 135
112+ 166
144 + 202
60 + 150
100 =300
200 + 600
400 +1000
60 + 140
100 =300
200 + 600
28 +45
39 + 60
54 + 80

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.05
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.25
<0.25
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.1
<0.1
<0.1

100
100
=270
=270
=270
260
260
=100
=270
=270
=270
=100
2100
2100
2100
2650
2650
2125
2125
2125
=800
2400
=50
=50
250
250
2175
2175
=210
250
250
=100
=100
=100
=100
=100
2100
2150
2150
2150
2150
2150
2150
150
150
150
150
150
200
200
200
200
200
=150
=150
=150
=150
=100
=100
=100
2400
2400
2400

Tlr (OKB)
T1r (OKB)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1r (OKB)
T1r (OKB)
T4a (OKB)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T4a (OKB)
T4a (OKB)
T1s (DBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
Tla (9BK)
T1s (DBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
Tle (9BK)
T1s (9BK)
T1s (DBK)
T1s (DBK)
T1s (DBK)
T1s (OBK)
T1s (DBK)
T1s (DBK)
T1s (OBK)
T1s (DBK)
T1s (DBK)
T1s (DBK)
T1s (OBK)
T1s (DBK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (D6K)
T1s (9BK)
T1s (DBK)
T1s (OBK)
T1s (OBK)




SS9016G
SS9016H
SS9016I
SS90180
SS9018E
SS9018F
SS9018G
SS9018H
SS9018I
2N3903
2N3904
2N3905
2N3906
2N4123
2N4124
2N4125
2N4126
2N4400
2N4401
2N4402
2N4403
2N5086
2N5087
2N5088
2NS089
2N5210
2N5400
2N5401
2N5550
2N5551
2N6428
2N642BA
2N6515
2N6516
2N6517
2N6518
2N6519
2N6520
2SA539 R
2SA5390
2SA539Y
2SA542 R
2SA542 0
2SA542Y
2SA542 G
2SA608
2SA642 O
2SA642Y
2SA642 G
2SA643 R
2SA643 O
2SA643Y
2SA643 G
2SA708 R
2SA708 O
2SAT708 Y
2SA709 R
2SA709 O
2SAT709Y
2SA709 G
2SA733 R
2SA7330
2SA733Y

n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
n-p-n
n-p-n
p-n-p
p-n-p
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p

30
30
30
30
30
30
30
30
30
60
60
40
40
40
30
30
25
60
60
40
40
50
50
35
30
50
130
160
160
180
60
60
250
300
350
250
300
350
60
60
60
30
30
30
30
40
30
30
30
40
40
40
40
80
80
80
160
160
160
160
60
60
60

20
20
20
15
15
15
15
15
15
40
40
40
40
30
25
30
25
40
40
40
40
50
50
30
25
50
120
150
150
140
50
50
250
300
350
250
300
350
45
45
45
25
25
25
25
30
25
25
25
20
20
20
20
60
60
60
150
150
150
150
50
50
50

25
25
25
50
50
50
50
50
50
200
200
200
200
200
200
200
200
600
600
600
600
50
50
50
50
50
600
600
600
600
200
200
500
500
500
500
500
500
200
200
200
50
50
50
50
10
300
300
300
500
500
500
500
700
700
700
700
700
700
700
150
150
150

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.31
0.31
0.31
0.31
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.35
0.31
0.35
0.35
0.35
0.35
0.625
0.625
0.625
0.625
0.625
0.625
0.625
0625
0.4
0.4
0.4
0.25
0.25
0.25
0.25
0.2
0.4
0.4
0.4
0.5
0.5
0.5
0.5
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.25
0.25
0.25

72 + 108
97 + 146
132 <198
28 + 45
39 +60
54 + 80
72 + 108
97 + 146
132 + 198
50 + 150
100 + 300
50 + 150
100 + 300
50 + 150
120 + 360
50 + 150
120 + 360
50 + 150
100 + 300
50 +150
100 + 300
150 + 500
250 + 800
350 + 900
450 +1200
250 + 600
40 + 180
60 + 240
60 + 250
80 + 250
250 + 650
250 + 650
50 + 300
45 +270
30 + 200
50 + 300
45 +270
30 + 200
40 + 80
70 + 140
120 + 240
40 + 80
70 + 140
120 + 240
200 + 400
60 + 180
70 + 140
120 + 240
200 + 400
40 + 80
70 + 140
120 +240
200 + 400
40 + 80
70 + 140
120 + 240
40 + 80
70 + 140
120 + 240
200 + 400
40 + 80
70 + 140
120 + 240

<0.1
<0.1
<0.1
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.1
<0.1
<0.1
<0.1
<0.05
<0.05
<0.05
<0.05
<0.05
<0.1
<0.1
<0.1
<0.05
<0.01
<0.01
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.2
<0.2
<0.2
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

2400
2400
2400
=700
=700
=700
=700
=700
=700
2250
2300
2200
2250
2250
2300
2200
=250
2200
2250
>150
2200
240
2240
=50
250
=230
100 + 400
100 + 400
100 + 300
100 + 300
100 + 700
100 + 700
40 + 200
40 + 200
40 + 200
40 + 200
40 + 200
40 + 200
2250
2250
2250
100
100
100
100
160
2100
2100
=100
=100
=100
=100
=100
50
50
50
50
50
50
50
180
180
180

<3

<2
<3

<2
<3

<8

<8

<8

<8

<35
<3

T1s (DBK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (DBK)
T1s (OBK)
T1s (OBK)
T1s (DBK)
T1s (OBK)
T1s (OBK)
T1s (DBK)
T1s (OBK)
T1s (OBK)
T1s (DBK)
T1s (OBK)
T1s (DBK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (OBK)
T1s (DBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1r (OKB)
T1s (OBK)
T1s (OBK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (DBK)
T1s (OBK)
T1s (OBK)




2SA733 G
2SA733L
2SA910R
2SA9100
2SA910Y
2SA9160
2SA916Y
2SA928A O
2SA928AY
2SA931 R
2SA931 0
2SA931Y
2SA954 0
2SA954Y
2SA954 G
2SA970
2SA992P
2SA992F
2SA992E
2SA1013 R
2SA10130
2SA1013Y
2SA1150R
2SA11500
2SA1150Y
2SA1150G
2SA1174P
2SA1174F
2SA1174E
2SA1175R
2SA11750
2SA1175Y
2SA1175G
2SA1175L
2SA1319
2SA1370D
2SA1370E
2SA1370F
2SA1378 O
2SA1378 Y
2SA1378G
2SA1625M
2SA1625L
2SA1625K
2SB564A O
2SB564AY
2SB564A G
2SB8100
2SB810Y
2SB810 G
2SB8&11 O
2SB811Y
2SB811G
2SB1116Y
2SB1116G
2SB1116L
2SB1116AY
2SB1116AG
2SB1116AL
2SC184 R
2SC184 0O
2SC184Y
2SC184G

p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
p-n-p
n-p-n
n-p-n
n-p-n
n-p-n

60
60
150
150
150
120
120
30
30
80
80
80
80
80
80
120
120
120
120
160
160
160
40
40
40
40
120
120
120
60
60
60
60
60
180
200
200
200
30
30
30
400
400
400
30
30
30
30
30
30
30
30
30
60
60
60
80
80
80
30
30
30
30

50
50
150
150
150
120
120
30
30
60
60
60
80
80
80
120
120
120
120
160
160
160
20
20
20
20
120
120
120
50
50
50
50
50
160
200
200
200
25
25
25
400
400
400
25
25
25
25
25
25
25
25
25
50
50
50
60
60
60
25
25
25
25

150
150
50
50
50
800
800
2A
2A
700
700
700
300
300
300
100
50
50
50
500
500
500
500
500
500
500
50
50
50
150
150
150
150
150
700
100
100
100
300
300
300
500
500
500
1.0A
1.0A
1.0A
700
700
700
1.0A
1.0A
1.0A
1.0A
1.0A
1.0A
1.0A
1.0A
1.0A
50
50
50
50

0.25
0.25
0.8
0.8
0.8
0.9
0.9
1.0
1.0
1.0
1.0
1.0
0.6
0.6
0.6
0.3
0.5
0.5
0.5
0.9
0.9
0.9
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.25
0.25
0.25
0.25
0.25
0.7
1.0
1.0
1.0
0.3
0.3
0.3
0.75
0.75
0.75
0.8
0.8
0.8
0.35
0.35
0.35
0.35
0.35
0.35
0.75
0.75
0.75
0.75
0.75
0.75
0.25
0.25
0.25
0.25

200 + 400
350 + 700
40 + 80
70 + 140
120 + 240
80 + 160
120 + 240
100 + 200
160 + 320
40 + 80
70 + 140
120 + 240
90 + 180
135 +270
200 + 400
200 + 700
200 + 400
300 + 600
400 + 800
60 + 120
100 + 200
160 + 320
40 + 80
70 + 140
120 + 240
200 + 400
200 + 400
300 + 600
400 + 800
40 + 80
70 + 140
120 + 240
200 + 400
350 + 700
200 + 400
60 + 120
100 + 200
160 + 320
70 + 140
120 + 240
200 + 400
40 + 80
60 + 120
100 + 200
70 + 140
120 + 240
200 + 400
70 + 140
120 + 240
200 + 400
70 + 140
120 + 240
200 + 400
135+270
200 + 400
300 + 600
135+270
200 + 400
300 + 600
40 + 80
70 + 140
120 + 240
200 + 400

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.05
<0.05
<0.05
<1
<1

<1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<1
<1
<1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

180
180
100
100
100
120
120
120
120
100
100
100
100
100
100
100
100
100
100
50
50
50
40 + 400
40 + 400
40 + 400
40 + 400
100
100
100
180
180
180
180
180
120
150
150
150
200
200
200
=210
=210
=210
110
110
110
160
160
160
110
110
110
120
120
120
120
120
120
=100
2100
2100
2100

[o)Ne)We) Ne o\

T1s (DBK)
Tla (3BK)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T3 (OKB)
T3 (OKB)
T3 (OKB)
T2 (OKB)
T2 (OKB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T1r (OKB)
T3 (9KB)
T3 (OKB)
T3 (OKB)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T1s (OBK)
T1s (OBK)
T1s (DBK)
T1s (DBK)
T1s (OBK)
T1s (OBK)
T2 (OKB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1s (3BK)
T1s (DBK)
T1s (OBK)
T1s (OBK)




2SC184 L
2SC184V
2SC380
2SC388
2SC815R
2SC8150
2SC815Y
2SC815G
2SC838 R
2SC838 O
2SC838'Y
2SC839 R
2SC839 0
2SC839Y
2SC839 G
2SC900' Y
2SC90Q G
2SC900 L
2SC900 V
2SC945 R
2SC945 O
2SC945Y
2SC945 G
2SC945 L
2SC1008 R
2SC1008 O
2SC1008 Y
2SC1008 G
2SC1009 R
2SC1009 O
2SC1009 Y
2SC1009 G
2SCI1187R
2SC11870
2SC1187Y
28C1222Y
2SC1222 G
2SC1222 L
2SC1222 V
2SC1393 R
2SC13930
2SC1393Y
2SC1394 R
2SC13940
2SC1394Y
2SC1395R
2SC13950
2SC1395Y
2SC1674M
2SC1674L
2SC1674K
2SC1675M
2SC1675L
2SC167SK
2SC1730M
2SC1730L
2SC1730K
2SC1815BL
2SC1815GR
2SC18150
2SC1815Y
2SCIBI5L
2SC1845P

n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n

30
30
35
30
60
60
60
60
35
35
35
35
35
35
35
30
30
30
30
60
60
60
60
60
80
80
80
80
160
160
160
160
30
30
30
50
50
50
50
30
30
30
30
30
30
30
30
30
30
30
30
50
50
50
30
30
30
60
60
60
60
60
120

25
25
30
25
45
45
45
45
25
25
25
30
30
30
30
25
25
25
25
50
50
50
50
50
60
60
60
60
140
140
140
140
20
20
20
45
45
45
45
30
30
30
30
30
30
15
15
15
20
20
20
30
30
30
15
15
15
50
50
50
50
50
120

50
50
50
50
200
200
200
200
30
30
30
100
100
100
100
50
50
50
50
150
150
150
150
150
700
700
700
700
700
700
700
700
30
30
30
50
50
50
50
20
20
20
20
20
20
20
20
20
20
20
20
30
30
30
50
50
50
150
150
150
150
150
50

0.25
0.25
0.2
0.3
0.4
0.4
0.4
0.4
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.4
0.4
0.4
0.4
0.4
0.5

350 + 700
600 + 1000
40 + 240
20 + 200
40 + 80
70 + 140
120 + 240
200 + 400
40 + 80
70 + 140
120 + 240
40 + 80
70 + 140
120 + 240
200 + 400
120 + 240
200 + 400
120 + 240
200 + 400
40 + 80
70 + 140
120 + 240
200 + 400
350 + 700
40 + 80
70 + 140
120 + 240
200 + 400
40 + 80
70 + 140
120 + 240
200 + 400
40 + 80
70 + 140
120 + 240
120 + 240
200 + 400
350 + 700
600 + 1000
40 + 80
60 + 140
90 +180
40 +80
60 + 140
90 + 180
40 + 80
70 + 140
12 + 240
20 + 60
60 + 120
90 +180
20 + 60
60 + 120
90 + 180
20 + 60
60 + 120
90 + 180
350 + 700
200 + 400
70 + 140
120 + 240
70 +700
200 + 400

<0.1
<0.1
<0.5
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.05
<0.05
<0.05
<0.05
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.05
<0.05
<0.05
<0.05
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.05

=100
=100
20
2300
250
250
250
250
250
250
250
240
240
240
240
100
100
100
100
300
300
300
300
300
50
50
50
50
50
50
50
50
700
700
700
100
100
100
100
700
700
700
700
700
700
1100
1100
1100
600
600
600
300
300
250
1100
1100
1100
>80
>80
>80
>80
>80
110

<3
<3.5
<35
<35

IN NN
(SR IR

T1s (DBK)
T1s (9BK)
T1r (OKB)
T1r (OKB)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (DBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (OBK)
T1s (DBK)
T1s (OBK)
T1s (OBK)
T1s (DBK)
T1s (OBK)
T1s (DBK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1n (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (OBK)
T1s (DBK)
T1s (OBK)
T1s (DBK)
T1x (BOK)
T1x (BOK)
T1x (BOK)
T1x (BOK)
T1x (BOK)
T1x (BOK)
T1s (DBK)
T1s (OBK)
T1s (DBK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1s (9BK)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)




2SC1845F
2SCI1845E
2SC1845U
2SC2001M
2SC2001L
2SC2001K
2SC2240GR
2SC2240BL
2SC2310 R
28C23100
2SC2310Y
25C2316 O
2SC2316' Y
2SC2328A 0O
2SC2328AY
2SC2330 R
2SC2330 0
2SC2330Y
2SG2331 R
28C23310
2SC2331Y
2SC2383 O
2SC2383 R
2SC2383Y
2SC2500A
28C2500B
28C2500C
2SC2500D
2SC2669 R
25C2669 O
2SC2669 Y
2SC2710 R
2SC2710 O
2SC2710 Y
2SC2710 G
28C2753
2SC2784P
2SC2784F
2SC2784E
2SC2784U
2SC2785 0
2SC2785Y
2SC2785 G
2SC2785 L
2SC2786 R
2SC2786 O
2SC2786 Y
2SC2787 R
2SC27870
2SC2787 U
25C3488 O
2SC3488 Y
2SC3488 G
2SC5019L
2SC5019M
2SCS5019N
2SC5019P
2SD227 O
2SD227Y
2SD227 G
2SD261 R
2SD261 O
2SD261Y

n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-pn
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-pn
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n

120
120
120
30
30
30
120
120
200
200
200
120
120
30
30
300
300
300
80
80
80
160
160
160
30
30
30
30
35
35
35
40
40
40
40
17
120
120
120
120
60
60
60
60
30
30
30
50
50
50
30
30
30
30
30
30
30
30
30
30
40
40
40

120
120
120
25
25
25
120
120
150
150
150
120
120
30
30
300
300
300
60
60
60
160
160
160
10
10
10
10
30
30
30
20
20
20
20
12
120
120
120
120
50
50
50
50
20
20
20
30
30
30
25
25
25
10
10
10
10
25
25
25
20
20
20

50
50
50
700
700
700
100
100
50
50
50
800
800
2A
2A
100
100
100
700
700
700
1A
1A
1A
2A
2A
2A
2A
30
30
30
500
500
500
500
70
50
50
50
50
150
150
150
150
20
20
20
50
50
50
300
300
300
2A
2A
2A
2A
300
300
300
500
500
500

0.5
0.5
0.5
0.6
0.6
0.6
0.3
0.3
0.8
0.8
0.8
0.9
0.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.2
0.2
0.2
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.3
0.3
0.3
0.75
0.75
0.75
0.75
0.4
0.4
0.4
0.5
05
0.5

300 + 600
400 + 800
600 + 1200
90 + 180
135+270
400 + 200
200 + 400
350 + 700
40 + 80
70 + 140
120 + 240
80 + 160
120 + 240
100 + 200
160 + 320
40 + 80
70 + 140
120 + 240
40 + 80
70 + 140
120 + 240
100 + 200
60 + 120
100 + 200
140 + 240
200 + 330
300 + 450
420 + 600
40 + 80
70 + 140
120 + 240
40 + 80
70 + 140
120 + 240
200 + 400
30 + 180
200 + 400
300 + 600
400 + 800
600 + 1200
70 + 140
120 + 240
200 + 400
350 + 700
40 + 80
70 + 140
120+240
40+80
70 + 140
120 + 240
70 + 140
120 + 240
200 + 400
140 + 240
200 + 330
300 + 450
420 + 600
70 + 140
120 + 240
200 + 400
40 + 80
70 + 140
120 + 240

<0.05
<0.05
<0.05
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<1

<1

<1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<1
<0.05
<0.05
<0.05
<0.05
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

110
110
110
170
170
170
100
100
100
100
100
120
120
120
120
50
50
50
50
50
50
100
100
100
150
150
150
150
250
250
250
120
120
120
120
1000
110
110
110
110
300
300
300
300
300
300
300
300
300
300
300
300
300
150
150
150
150
100
100
100
100
100
100

Tlr (OKB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
Tlr (3KB)
T1r (OKB)
T1r (OKB)
T1r (OKB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T3 (OKB)
T3 (9K6)
T3 (OKB)
T3 (OKB)
T3 (OKB)
T3 (OKB)
T3 (OKB)
T3 (OKB)
T3 (OKB)
T3 (OKB)
T3 (DKB(
T3 (OKB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T3 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (KB
T2 (9KB)
T2 (9KB)
T1x (BIK)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T2 (OKB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T1r (OKB)
T1r(JKB)
T1r(JKB)
T1r(JKB)
T18(3BK)
T18(3BK)
T18(3BK)
T18(JBK)
T1s (OBK)
Ts(DBK)




2SD261 G
2SD471A O
2SD471A Y
2SD471A G
2SD10200
2SD1020Y
2SD1020G
2SD1021 O
2SD1021 Y
2SD1021 G
2SD1616 Y
2SD1616G
2SD1616L
2SD1616AY
2SD1616AG
2SD1616AL
2SD5041P
2SD5041Q
2SD5041R

n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n
n-p-n

40 20
40 30
40 30
40 30
30 25
30 25
30 25
40 30
40 30
40 30
60 50
60 50
60 50
120 60
120 60
120 60
40 20
40 20
40 20

500 0.5 | 200+ 400 <0.1
1.0A 0.8 70 + 140 <0.1
1.0A 0.8 120 +240 <0.1
1.0A 0.8 | 200 +400 <0.1
700 0.35 | 70 +140 <0.1
700 0.35 | 120+ 240 <0.1
700 0.35 | 200+ 400 <0.1
1.0OA | 035 | 70+140 <0.1
1.OA | 035 | 120+ 240 <0.1
1.0OA | 035 | 200+ 400 <0.1
1.0OA | 0.75 | 135+270 <0.1
1.OA | 0.75 | 200+ 400 <0.1
L.OA | 0.75 | 300+ 600 <0.1
1.OA | 0.75 | 135+270 <0.1
1.OA | 0.75 | 200+ 400 <0.1
L.OA | 0.75 | 300+ 600 <0.1
50A | 0.75 | 180 +270 <0.1
50A | 0.75 | 230+ 380 <0.1
5.0A | 0.75 | 340 + 600 <0.1

100 -
130 -
130 -
130 -
170 -
170 -
170 -
130 -
130 -
130 -
160 -
160 -
160 -
160 -
160 -
160 -
150 -
150 -
150 -

T1s (OBK)
T1s (3BK)
T1s (3BK)
T1s (3BK)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9KB)
T2 (9