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Lina porosipHa.

BipapykoBaHo 3 komn’toTepHOro Habopy
B ApykapHi Y “Konopii”, Kuie, 6yn.
Ience, 8.

Mpn nepenpyky nocunanHA Ha BnokHoOT
«Papioamaropa» o6os’Askose. Mpu
NINCTYBaHHI pa3oM 3 IUCTOM BKnapamTe
KOHBEPT 3i 3BOPOTHLOKO afPECcoto AnA
rapaHToBaHOro OTPUMAHHA BiANOBId.
Ao By He oTpumanu yeproemin Homep
3a nepennnaToro, 3BepTanTeca oo
MOLUTOBOrO BiAAINEHHA 3a MicLEeM
nepeannaru.

© BupasnuuTteo «Pagioamarop», 2005

OrnaBsneHue

KommyTaTopbl curHanos
bnoku nutanmAa Ha 1,5...9 B
YKB nepepatumku

OneKTPoHHbIe Habopbl
pnAa papuontobutenen
KHura-noutou

OT PEAAKTOPA

YBa)kaeMblin yutatenb!

B npowwniom HoMepe Mbl nposogunmn 6anu-onpoc,
OTK/IMKU Ha KOTOPbIA MOCTYNatOT OYEHb BASIO, MOXOXE
Ha TO, 4TO panbHenwasa cypbba cbopHMKa ero
yutartenen He BosiHyeT. Torga KTo Bbl, HALW yuTatenb?
Yto wuHTepecHoe Bbl nouepnHynu pgnA ceba B
MHOFOYNCIIEHHBIX CXEMax TexX YCTPOMCTB, KOTOpble
NpoLLIM Yepenon 3a 14 BbiNyCKOB, YTO BbINO HOBOTO,
YTO Y)K€ MHOrOKPaTHO MOBTOPANO CTapoe, a u4To
Boo6LLE BbiNagano us obLien TemaTukn?

Ckopee Bcero, Kaxgblii U3 Bac yxe otBetun gna
cebA Ha 9TV BOMPOCHI, a TaKXe W Ha Te, KOTOpble Mbl
3apasanv Bam B npepbipyllem Bbinycke. A BCe-Taku
X04y MOMYYUTb KOHKPETHble OTBETbI, MNO3TOMY
MOBTOPAK BOMPOCH!.

1. Y@osnetrsopAet jin Bac HeiHeLuHee conepxaqne
cbopHnka? da Het

2. Xoresim 6b1 Bbl nognucatbCA Ha COOPHUK Ha
BTOopoe nosnyrogne 2005 r.? Oa Het

3. HomxeH nin c60pHuK farnee CyLecTBoBaTh Kak
CaMOCTOATENIbHOE N3paHne? da Het

4. [omxeH s COOPHUK MPEKPATUTL CBOE
CyLLeCTBOBaHNE 1 BONTU COCTABHON YacCTbiO B XYpHas
“Pagioamarop” Oa Het

PewwanTte camu, Mbl nocnepyem Bawemy coseTy.
PepakTtop eopruii YnbyeHko



KoMmyTaTtopbl curHanos

KoMMyTaTopbl ~ CUrHamoB, Kak OTMEYaeTcA B QHUMKNIoneguu, 370
3MIEKTPOMEXAHWYECKOE,  3MIEKTPOHHOE  WAW  3NEKTPOHHO-NYYEeBOE  YCTPOWCTBO
(nepekntoyaTens, BolkKOYaTeNb, pacnpenenuTens), obecneumsatoLLee Buibop Tpebyemon
BbIXOQHOW LLenu (Lene) n CoOefMHEHNe C Held BXoLHOW uenu (uenen). Mo cyTu, ato noboe
YCTPOWCTBO, KOTOPOE TEM UIU WHBIM 00pa30M MEHAET HanpaBneHve nepefayn curHana
Ha BXOAE, BbIXOLE WX BHYTPW annapatypbl.

WcxonA n3 3Toro, paccMoTpuM cHavana BXO4HbIE KOMMYTATOPbI, MOTOM BbIXOLHbIE, @
B 3aK/HOYEHNE - MYNbTUMNEKCOPbI, KOTOPbIE YNPaBAAKTCA NPOrpaMMHbIM 0becneyeHmem
M MOryT MpomyckaTb CurHanbl B f060M 3afaHHOM HanpaBfeHun. Kaxpplid pas
nepeknyaTb BPYYHYHD BXOAbl W BbIXOAbI MHOMMM HapgoegaeT, MO3TOMY OHM
pa3pabatbiBaloT COBCTBEHHbIE KOHCTPYKLMK aBTOMAaTUYECKUX koMMmyTatopoB. OcobeHHO
MONynAPHLIMU CPepw paguontobuteneil ABNAOTCA KOMMYTATOPbl BXOAOB TENEBU3NOHHbIX
MPUEMHMKOB MPW HAUYMKM HECKONbKWX aHTEHH W KabenbHbIX KaHANoB, a Takxe
WCTOYHMKOB CUrHana B NpeaBapuTenbHbIX ayauoyCUANTENAX.

ABTOMaTUYECKUIA NepekntouaTens TEEBU3NOHHbLIX BXOQO0B npepsoxun B. MaBpukos
(http://lun7ppx.narod.ru). OH pewwnn npobnemy nogaunm Ha TeNeBU3OP CUrHanoB OT
HECKOJIbKUX WCTOYHWKOB: [BYX-TPEX AHTEHH, BWOEOMAarHutodoHa u T.[. NyTEM
NPUMEHEHMA aBTOMATMYECKOro AMOLHOr0 KOMMyTaTopa.

Mpobnema [OBOMBLHO MPOCTO PELUAETCA WCMONMb30BAHMEM MNepeknoyaTena Ha
KOMMYTaLUMOHHBIX AMofax, OTKpbiBatowmx pabounii Bxog u 6nokupytowumx Hepaboume.
Takon anroputM B COYETaHMM C Manon eMKOCTbH 3akpbiTbix gnopos (0,5...1,5 nd) u
ManbiM  auddepeHLmanbHbiM - CONPOTUBNEHNEM OTKPbITbIX auopos (0,5...5 Om)
NO3BOMIAET Nyylle MOAAaBWTb Mewawwue curHanel. [pu ux Boibope cnepyet
PYKOBOLACTBOBATLCA TEM, YTO fydylume napameTpbl umetoT guoabl KO420A, KO407A u
HemHoro noxyxe - KO409A, KO413A, KO514A. OpgHako MOXHO nmonpo6osaTb W apyrue
BbICOKOYACTOTHbIE MW WMMYNbCHblE AWOAbl C ONM3KMMU K YKa3aHHbIM 3HAYeHUAM
napameTpamm.

MpuHUMNnanbHaA cxeMa npepnaraeMoro nepeknovarena BXOAOB M306paXkeHa Ha
puc.1. AHteHHoe rHe3po "C" (MecTHoe TeneBeLLaHne) NOOKIYEHO K Tenesusopy npu
Bblbope B 6noke CBIM4-10 nporpamMm no komaHaHbIM Bxogam 1 u 2, rHespo "B" (curHan
MO BLICOKOW 4acToTe) - npu Bbibope nporpammbl N0 koMaHaHoMy Bxogy 3. Mpu Bbibope
nporpaMm, He CBA3AHHbIX C Bxojamu 1-3, TENEBM3WMOHHBIA CUrHan MocTynaer uyepes
aHTeHHoe rHe3po "M" (LeHTpanbHoe TeneseLLaHve). YnpaenatoLwmin BXoa, 4 obecneymsaet
NpUBA3KY KOMMYTUPYEMbIX WCTOYHUKOB K AuanaszoHy [MB. PaspeweHnem Ha
KOMMYTaLMIO B MEPBbIX [ABYX CAyvaAx CAYXMT coBnageHve yp.“0” Ha KOMaHZHOM M
yNpaBnAOLLEM BXOAAX, & B TPETbEM - UX HECOBMAAEHNE.

Mwukpocxema DD1 BbipabatbiBaeT ynpasnAtoLLME HANPAXEHUA, a MMKpocxembl DD2,
DD3 komMmyTupytoT auopbl VD3-VD14. Mpu HyneBoM ynpaenAtoLLem HanpaxeHun "C", "M"
unu "B" otkpeiTein auop, (VD6, VD10 unu VD14) 3ambikaeT curHan Ha obuin nposog, a
3akpbiTole auoppl (VD3 n VD4, VD7 n VD8 unn VD11 u VD12) npenATCTBYHOT €ro
MPOXOXAEHWIO Ha BXOL Tenesu3opa. lNpu eQMHUYHOM YMPaBMAOWEM HaNPAXEHUM
COCTOAHME ANO0B U3MEHAETCA U CUrHaN NPOXOANT Yepes KOMMYTATop NoyTh 6e3 noTepb.

E‘i BbnokHoTt “Papioamartopa” N2 3-2005



KommyTtaTtopbl curHanos

AnA yMeHbLUeHNA Napas3uTHbIX eMKOCTEN U UHOYKTUBHOCTEW OMOAbl U CBA3AHHLIE C
HUMMW KOHOEHCATOPbl pacnanBakoT HENOCPEACTBEHHO Ha IENEeCTKax aHTEHHbIX THe3M, npu
MUHUManbHON OnnWHE BbIBOQOB. Bbrnokupytowme koHpeHcatopol C3, C5, C7 nyuwe
npuMeHuTb 6e3BbiBOAHbIE UMW MOCNE OTMAaKy UMEOLLMXCA BbIBOAOB. [lapannenbHoe
BKJIHOUEHME MHBEPTOPOB MUKpocxeM DD2 n DD3 npuMeHeHO OnA yBENUYEHUA ToKa Yepes
QMopbl, B HaLWeM cryyae pasHoro 10 MA.
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Pa3melleHne 1 NogKMoUYeHWe 4YacTu A YCTPOMCTBA Takue XXe, Kak pacckasaHo B
yKa3aHHOW Bbllwe cTatbe. Yactm b (nevaTHbil MOHTax) M B (HaBECHOM MOHTax)
pacnonoxeHbl B6NM3N AHTEHHbIX rHe3n Tenesu3opa U CoeAuHeHbl C 4acTbio A
NATUMPOBOAHBIM XIYTOM.

YcTpoiictBo obecneunBaeTr BecbMa 3(MMEKTUBHYHD KOMMYTALUK MCTOYHWUKOB
TenecurHana. Tak Kak MeELIalOWWiA CUrHan 3HauuTenbHO MOAABMEH, COBEPLUEHHO
OTCYTCTBYET HasnoXXeHne n3006paXkeHnin Ha TeNe3KpaHe 1 BbI3BaHHbIE UM Cneumuyeckmne
UCKaXKeHuA.

OTOT nepeknoyaTesnb HECN0XHO aaanTMPOBaThb K MHBIM YCNOBUAM Npuema v apyrum
ycTpoicTeam Bbibopa nporpaMMm B Teniesusope. MNotpebyetcA nuib U3MEHUTbL BXOLHYHO
JIOTUKYy paGOTbI M YnCO UCNONHUTENbHBIX KaHanoB KOMMYyTaL K.

AkTnBHbIN KOMMYyTaTop TB kabenen ¢ ynpaeneHumem no UK kawany paspabotan
E. LycTukos (http://www.shustikov.by.ru ).

B aTon cxeme (puc.2) nepekntoueHne aboHeHTCKUX kabeneii admpHOro 1 kabensHoro

BbnokHot “Papioamaropa” N2 3-2005 5’



KommyTtaTtopbl curianos

BELLLAHMA NPOM3BOAUTCA NO curHanam ntoboro nynbta Y ¢ UK-nyyamu. MepekntoyeHme
MPOUCXOAMT NOOYEPEAHO C KaXAbiM Haxatnem. NpuMeHeHne TpaH3UCTOPOB B KayecTse
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KMOYEN UCKMKOYaeT 3aTyxaHune curHana B kommytarope. Cxema C AVOAHBIMW KNOYaMM
npepcrasfieHa Ha puc.3.
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B pervoHe aBTopa admpHble KaHansl TB BewanuA cnegytor vepes 1: 1,3, 5u .0, a
KaHanbl kabenbHOro TenesupeHuna - 2, 4, 6. [nAa nepekntouerHna kabenen obenx cuctem
BMCTaHUMOHHO 1 Obln M3rOTOBAEH 3TOT KOMMYTATOP. YNpPaBnAeTCcA OH NO6bIM MynbTOM
[Y, noovepenHo nepekntoyan kabenu Ha Bxoge Tenesusopa.

L’I BbnokHoTt “Papioamartopa” N2 3-2005



KommyTtaTtopbl curHanos

Ecnu kabenb He COOTBETCTBYET nporpamMme, AOCTaTOMHO BHOBb HaXkatb N6y
KHONKy Ha nynbte [Y. BHocumoe 3aTyxaHue npu OTKpbITOM Khoue -12 b, a npu
3aKpbIToM - 6onee 40 pb. [lanbHOCTb AENCTBMA COCTaBuna 6 M.

B T1abn.1 nomelleHbl 3HayYeHWA KoadpdpuumMeHTa nepepayn
KOMMyTatopa OoTnept/3anepT B 3aBUCUMOCTM OT 4acToTel TB
curHana:

Ha puc.4 nokasaHa MOHTaXHaAa cxema C npumeHernem g |100MHz |+7/-40dB
kayecTse Kmtoueil TpaHauctopos KT3109A, a Ha puc.5 - ¢ [200MHz [+7/-35dB
TpaHaucTopamu MM346A 1 KOMNAKTHLIM 3IEKTPOSNIUTOM, Ha puUC.6 - ¢ 400 MHz 1+7/-39 dB
KOMMYTaLMOHHbIMY guopamu. Pasmepsl nnatbl 54x108 MMm.

Tabnuua 1
50 MHz  [+7/-45 dB

Puc.4

ABTOMATMYECKUA CENEKTOP BXOOHbIX CWUFHAN0B YCUAUTENA 3BYKOBOW 4acToThl
(http://cxem.net) moxeT paboTaTb B COCTaBe 3BYKOYCUMANTENILHOIO KOMMJIEKCA UMK B BUAE
oToenbHOW npuctasku K sirobomy ycunutento. OH obecnevmBaeT aBTOMaTUYECKOE
MOQKMOYEHNE OHOrO M3 YeTblpex BXOAOB K YCUAMTENIO NPK MOABMEHUN HA 3TOM BXOAE
3BYKOBOr0 cwrHana ¢ ypoBHem 6onee 60 MB. 310 cpenaer nonb3oBaHwe
pagmoannapatypon 6onee ypobHbiM, a Takxe oTnagaeT HeobxopuMOCTb B
nepekKYaTeNAX BXOQHOMO CurHana.

Cxema ycTpOWCTBa HE BHOCWUT WCKaXXEHWA B 3BYKOBOW CWUrHan, Tak Kak ero
KOMMYTaLMA OCyLWeEeCTBAAETCA nonApu3oBaHHbiMn pene Ki1...K3 tuna PrC32 wnwn
aHanornyHblMU, C ABYMA Tpynnamy Nepekntoyarowmx KOHTAKTOB. OTO MO3BONAET
1Cnosib30BaTh CXEMY B BbICOKOKAYECTBEHHON papmoannaparype. BTopon otnmuutensHom
0CO6EHHOCTBIO NMPUBEOEHHON CXeMbl ABNAETCA OAHOMONAPHOE NUTaHWe, a Takxe manoe
notpebneHve Toka. lonApu3oBaHHble pene He TPeOytT MOCTOAHHOMO NUTaHMA OnA
dmKcaLMM NONOXKEHWA KOHTAKTOB W B AAHHOW Cxeme MOoTpebnAlT 3HEepruto TONbKO B
MOMEHT NepeKitoYeHnA rpynnbl KOHTAKTOB ANA Bbe)Opa Bxoaa C UCTOYHMKOM CUrHana.

Cxema cenekrtopa (puc.7) cobpaHa Ha Tpex MMKPOCXEMax, OLHON TPaH3NCTOPHON
matpuue DD3 un Ttpex pene (K1...K8). OHa cOCTOMT M3 4YeTblpeX KOMMApaTopoB Ha
3NEMEHTAX OnepaumoHHbix ycunutenen DA1, ¢ BbIXOLOB KOTOPbLIX CUrHaM C IOMUYECKAM

BbnokHot “Papioamaropa” N2 3-2005 c



KommyTtaTtopbl curianos
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YPOBHEM MOCTyNaeT Ha opguH u3 Tpurrepos Ha DD1. B MOMEHT nepekntoyeHunn
COOTBETCTBYIOLLEr0 TPUrrepa Mo MOMOXKUTENbHOMY (OPOHTY nepenaga HanpsXeHuA
oudpepeHumpytowan uenb u3 koHpgeHcatopos C9...C12 u pesuctopos R14..R17
dopMUpyeT UMMYNbC, KOTOPbIA YCUAMBAETCA OOHWM W3 TPaH3MCTOpOB MaTpuubl DD3.
OTOT UMMYNBC NEPEKIHOYAET KOHTAKTbI Pene B HY)XXHOE MNOSTIOXEHWe.

B HavanbHbIl MOMEHT BKIOYEHWUA MUTAHWA CXEMbl, OaXe eCNU HEeT BXOAHbIX
curHanos, 6ymer Bcerga nogknwoueH Bxog X1 - 910 obecneumBaet MMNynbC,
ccpopmupoBaHHbiii Lenbto R13C13 B MOMEHT BKntoueHuA. K aTomy Bxopy nyulle
NOAKMYaTh UCTOYHUK CUrHana, KOTopblil Hanboree YacTo MCNonbayeTca.

Mpn HacTpoiike cxembl Heobxopumo pesuctopom R12 BbICTaBuTb MOpoOr
cpabatbiBaHuA Komnapatopos DA1 Tak, 4Tobbl NpW OTCYTCTBMW BXOOHbLIX CUrHanoB Ha
BbIxogax komnapartopos 6bin nor. "0".

Mpy ncnonb3oBaHUM NONAPU30BAHHBLIX Pene C HU3KOBOIbTHLIM NUTAHWEM, HanpUMep
M3 cepumn PrC45, PrC43 HanpAXeHwe nuTaHWA CXembl MOXET ObiTb 3HAUMTENbHO
CHWXeHO. B cxeme npumeneHo pene tuna PIC32b PC4.520.224 .

[pyraa cxema cenektopa, NpUBEAEHHaA Ha PUC.8, paccunTtaHa Ha paboTy ¢ ABymMA
BXOLAMW W COOEPXWUT [OBE MMKPOCXEMbl W OQHO nonAapu3oBaHHoe pene PrIC45
PC4.520.755-08 (unun PC4.520.755-18) ¢ HOMUWHaNbHBIM HanpaxeHnem obmoTku 6,3 B
(hakTnyecku oHo cpabaTblBaeT NPU MEHbLIEM HanpAXEHUM).

E BbnokHoTt “Papioamartopa” N2 3-2005
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KommyTtaTtopbl curHanos

Cxema MOXET nuTaTtbCA OT Nt06Or0 CTOUHKKA C HanpAXXeHWEM 4,5...9 B 1 no3sonAeT
NPUMEHUTb ee [axe B NepeHOCHOW papguoannapatype. Tok notpebneHwsa cxemon He
npesbiwaeT 3 MA, a 6e3 npumeHeHnA CBETOAMOA0B UHAMKaLMK paboTtatowero exoaa HL1
n HL2 oH bypeT ewe MeHblue. Vicnonb3oBaHne MHAMKALMKM MOOKMNHOYEHHOMO BXOAA He
ABNAETCA HEOOXOOUMBIM, U UX MOXHO WCKIOYUTL M3 CXEMbI, ECAIKM OHA nwTaeTcA OT
ABTOHOMHOIO UCTOYHMKA.
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MpuHumMn paboTbl CxeMbl U ee HACTPOMKA aHanorMyHbl npepbigyliend. Tak Kak
Mukpocxema DA1 u3-3a BHYTPEHHEro COMPOTMBAEHWA HE MOXET obecneunTb Hynesoe
HanpAXeHWe Ha BbIXOde, TO B CXeme BbIMNONHeHO Ha guopax VD2 u VD3 cmelieHune
HanpAXEeHWA NUTAHWA NOrMYeckorn MuUKpocxemsl DD1.

Mcnonb3yemble B 06enx Cxemax onepaLyoHHble yCURMTENn MOXHO 3aMmeHnTb 14016
(COOTBETCTBYHOLLMM KONMMYECTBOM), HO MpU 3TOM BO3pacTyT NOTPebnAEMbIA TOK W
rabaputbl yCTpPOMCTBA.

PesucTopbl 1 KOHAEHcaTOpb! NOKONAYT Ntoboro Tuna, ManorabaputHole.

KoMMyTaTopbl BbIXOQHBIX CUrHanoB 06bIMHO CBA3AHbI C NEPEKNOUYEHWEM BUOOB
HarpysoK, a B PapMontobUTENbCKON MpakTuke 9TO aHTeHHble duaepbl, Begylime K
pasnnMYHbIM aHTEHHAM, KOTOPbIE UCMOMb3YHOTCA B Pa3HbiX AManasoHax, Mnn OfHa aHTEHHa,
pabotatoLian Ha Npuem 1 nepepady nooYepenHo.
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KommyTtaTtopbl curianos

KommyTatop Harpysku (http://repair.h11.ru), paspaboTaHHbli pgnA yCTpaHEHUA
HEO0CTaTKa, KOTOPbIA 3aKN4aeTCA B TOM, YTO KOMMYTATOP C HArpy3Koi NOOKIHOYEHb! K
WCTOYHMKY NWUTAHWA nNapanenbHo, u3-3a 4ero obliee 4MCNO MPOBOAHMKOB B LENAX
MUTaHUA KOMMYyTaTopa W Harpysku - He MeHee Tpex. Cka3aHHOe NOACHAET
PyHKLMOHANbHAA Cxema Ha puc.9, Ha KoTopoi SF1 - BelkntouaTtenb NMTaHuA (4JIA cyyvan
CTOMN-CUrHanbHbIX (POHAPen MeXaHUYECKW CBA3AHHDI C Nefanbio TOpMo3a); RH - Harpyska
(namnbl HakanueanuA); IK - TOK KOMMyTaTopa; IH - TOK Harpysku. HepocTaTtok Takoro
YCTPOWCTBA OYEBMAEH.

S~ - 'l\ -
1 SF'I + Unu m 1 SF'I + U?HI to2]
b3 l Ix b3
= :
Kommymamop Kommymamop
1 3 1 %

Puc.9

YpobHee nocnepoBaTesibHaA CXeMa COedWHEHWA Harpysku M KommyTaTopa,
nokasaHHaA Ha puc.96, kotopaa obecneunsaeT MUHUMYM COEAUHWUTENBHBIX NPOBOAOB, a
TOK, MOTPebNAEMbI YCTPOACTBOM MO Cxeme puc.96, MeHbLue, YeM Mo cxeme puc.9a, Ha
IK. UIMEHHO Takoi KOMMYTATOp M ONUCaH HUXeE.

MpeacTtaBbte cebe, 4TO Bbl NpUobpenn [OMNONHUTENbHbIE (POHAPU CTON-CUrHANO0B,
COEOVHWIN WX NapanfiesibHo U YyCTaHOBWAM, Kak OObIYHO, Y 3afHEro CTekna B casioHe
asTomobunA. OguH 13 BbIBOLOB (POHAPEN COEAMHWIM C KOPNYCOM HEMOCPEOCTBEHHO B
canoHe, 4tobbl He TAHYTb AJMHHBLIA NpPOBOA, & APYron - nposenn B 6HaraxHWK W
NOAKMHOUUIN MapaniefisHo OOHOW M3 namn OCHOBHOMO cTon-curHana. lpu Haxatum
nepany TopmMo3a BMECTE C OCHOBHBIMMW BKNKOUAKOTCA LOMNONHUTENbHBIE (DOHApY.

Crepytowmii 3Tan COBEPLUEHCTBOBAHMA BHOBb YCTAHOBIEHHON CUCTEMbI - NEPEBOS €€
paboThbl B PEXMM MUraHWA C HU3KOW YacTOTOW Npu HaxkaTum neganv Topmosa. B cnyyae
peanusauum 3TOro pexxkuma no cxeme puc.96, [OCTaToOuHO ONUCHIBAEMbIN KOMMYTATOP
BK/IHOUNTb B paspblB NPOBOAA OT AONONHUTESNbHBIX (DOHApPEen K KOpnycy.

MpuHUMNManbHaA cxema KommyTatopa nokasaHa Ha puc.10. OH coctouT w”3
MynbTMBMbBpaTopa Ha AByx norudveckux 3nemeHtax DD1.1, DD1.2, 6ydepHoro

KRy
" K Bvi8. 14
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VT3 KT8186
D1 k5617147
K 6ui8. 7
on1
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KommyTtaTtopbl curHanos

¢opmupoBaTena Ha anemeHTax DD1.3, DD1.4 u 3EKTPOHHOrO KfOYa Ha CNOXHOM
cocTtaBHOM TpaH3uctope VT1VT2VT3. Otanume kommyTtatopa oT 6amxaimx NpoToTMNoB
- B cnocobe nogayn Ha MUKPOCXEMY MUTAKOLLEro HanpAxeHuA. lMpuHumn paboTbl
KOMMYyTaTopa OCHOBaH Ha WCMOSIb30BaHWU CBOWCTB MUKPOCXeM CTpykTypbl KMOI -
YpesBblYaiHO BbLICOKOTO BXOQHOrO (OO HECKONMbKWX THICAY MEraoMm) W OTHOCUTENbHO
60nbLIOr0 BLIXOAHOIO (A0 OLHOrO KUI00Ma) CONPOTUBAEHUA, HUYTOXHOrO NoTpebneHna
Toka (ot 0,1 po 100 MKA) B CTaTUY4ECKOM pPeXuUMe Mnpu 3HauuTenbHoM (8o 10 MA)
BbIXOAHOM TOKe W, HakoHel, paboTocnocoBHOCTM B LUMPOKOM WHTEpBane nuTaroLLero
HanpAxeHuAa 2,4...30 B.

B obwem cnyyae, Korga MAHOCOBOW BbIBOA, NUTAHWA MMKPOCXEMbl MOAKHOYEH
HENOCPeaCTBEHHO K UCTOUYHWKY NOCTOAHHOMO HanpAXeHuA, paboTa reHepaTtopa HeCKONbKO
pasnuyHa B CryvanAx NpUMEHEHNA MUKPOCXeM cepuii K164, K176 n K561. OnuTenbHOCTb
BbIXOAHbIX WMMYNbCOB M Nepuop, KonebaHuin HaxOBATCA B 3aBUCUMOCTU He TONbKO OT
npou3BefeHuMA HOMWHaNOB BpemAsagawowen uenu (R1C1), HO M oT uucna
OrpaHNYMTENbHbIX (3aLLWUTHBIX) AWOOOB BO BXOLHBIX LLEMNAX 3/IEMEHTOB MUKPOCXEM. Tak,
eCcnn B reHepaTope MCMOMb30BaHbl 3MEMEHTbl C OJHWM [MOAOM, BPEeMA 3apAnku
KoHpeHcatopa C1 uepe3 peauctop R1 po moporosoro HampaxeHuA pasHo 0,7R1C1, a
paspapkm - 1,1R1C1. Mepuog konebanuin bynet paseH t=1,8R1C1 c. Ecnun xe B anemeHTax
no [Ba AMoAa, 3HAYEHMA BPEMEHW 3apAOKM M Pas3pAOKW paBHbl, NEPWOR paBeH

t=1,4R1C1 c. Ugy
Ha  pwumc.11 NPeacTaBfeHbl  BPEeMEHHble DDL!
puarpammbl, UnIOCTPUpYtoLL e paboty

OnMCbIBAEMOro KoMMyTaTopa. BugHo, uto guarpamma
HanpAXeHWA Ha neBoil no cxeme obknagke
KoHpeHcatopa C1 nmeeT xapakTepHyto 0COBEHHOCTD:
nepeknoyeHve osnemeHta DD1.1 no Bbixogy B
COCTOAHME 1 NPOMCXOAMUT NPU MOPOrOBOM HANPAXEHUN Ty
Unop2, 3HauntenbHo MeHbweM, uYem Unopi.
ObbAcHAETCA 3TO Tem, YTO B TeyeHue 12 = 13 -12 ”Jux* . . _
HaNpPAXXEHWE MUTAHWA MUKPOCXEMbl PaBHO MafEeHUIO 10/ ‘ |_|

J

Tt
| a=F(Uhop2)

HaNPAXXEHWA Ha OTKPbITOM TpaHaucTope VT3 (puc.10). |
A NOCKOSIbKY OHO 3HAUWTENBHO MeHblue UnuT, TO K - i
NepekioYeHne 9/1IeMEHTOB B 3TOT MPOMEXYTOK t*’ tlz . y
BPEMEHU MPOMCXOOUT NPU 3HAYUTENIBHO MEHbLUEM
MOPOroBOM HANPAXEHWN. Puc.11

B T1abn.2 npencrtaBneHbl OCHOBHblE MapamMeTpbl KOMMYyTaTtopa, CHATble npu
MOCTOAHHOM HAaNpPAXeHUW ucTouHuka nutanmAa Unut=12 B. OnA ypobcteBa CHATMA
napameTpoB 3HaveHue R1C1 6biio B3ATO B NATbCOT pa3 MEHbLUE YKA3aHHOMO Ha
NPUHLWANMaNbHOR Cxeme (T.e. M3MEepeHUA NPOBOAMNAM Ha Gonee BLICOKOW 4acToTe, YeMm
pabouaa uvacTtoTa koMmyTaTtopa). M3 nofyvyeHHbIX pesynbTaToB CRAEmyeT, 4To npwu
Unut=const napameTpbl YCTPOWCTBa 3aBUCAT B OCHOBHOM OT COMNPOTUBAEHWA
KOMMYTUPYEMOW Harpysku (nNpy MnpoYux paBHbIX YCNOBMAX OHWU OyoyT HECKONbKO

i7"
VWb
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OTNNYATLCA OT yKas3aHHbIX B Tabnuue, B Cnyvyae UCMONb30BAHWA APYrMX TUMOB MOLLHbIX
TPaH3NCTOPOB 1 MUKPOCXEM). Kpome TOro, HWXHWIA Npeaen HanpAXeHua nutaHua (2,4 B),
MPM KOTOPOM ELLE COXPAHAETCA MEPEeKHYatoLLaA CrnoCOOHOCTb NEMEHTOB CTPYKTYPbI
KMOI, penaeT 3aMeTHbIM NPEBbILLEHWE HANPAXKEHUA Ha OTKPbLITOM TpaHaucTope VT3 ot
HanpPAXEHWA HacbIWEeHWA 3Toro TpaHauctopa. OpgHako 3TO BPAA, SIM MOXHO CuuTaTh
NPenATCTBUEM 1A UCMOSb30BaHMA KOMMYTATopa C TaKUMU Harpy3kamu, Kak yCTpomcTea
CBETOBOW CMrHanu3auum - LOMOMHUTESNbHLIX CTOM-CUrHaNbHbIX (PboHapen, ykasartena
noBopoTOB 1 T. N. Ckopee Ha0bopoT, NOCKONbKY HanpAXkeHWe BopToBON CETU aBTOMOBUNA
npv paboTarollem asuratene, Kak npaswo, pasHo 14 B, T.e. 605bLIe HOMUHANBHOTO.

Tabnuua 2

RH, Om D Ukas, B Unopt1, B Unop2, B t1, mc t2, Mmc F, Ty

1 42 42 1,74 1,4 0,95 425

1,6 39 4.2 1,5 1,4 0,96 423

5 3 42 1,2 1,4 1,24 378

10 2,7 42 1,1 1,4 1,4 357

50 2,44 4.2 0,9 1,4 5 156

100 2,43 42 0,6 1,4 9,2 94

500 2,42 42 0,3 14 22,5 42

Mpumevanwe: R1=200 kOm, C1=0,01 Mk®

BrnonHe pocTtatoyHanA APKOCTb CBEYEHWA laMn BbIFOLHO coueTaetcA ¢ bonee MArkum
pexnMmoM Hakana u3-3a nageHuAa HanpAaXxeHuAa Ha KoMmyTaTope. 3aBucUMOCTb BpemMeHu
3apAnku koHpeHcatopa C1 OT HanpAXeHUA UCTOYHUKA NUTaHUA MeHee 3aMeTHa, Yem oT
CONPOTMBNEHNA Harpy3kn. Tak, npu RH=1,6 OM 1 nameneHun Unut ot 14 po 5 B BpemA
KOMMyTaLUun Harpysku ysennumsaetcA meHee yem Ha 10%. NpuMepHO Ha CTONbKO Xe
yMeHbLUaeTCcA Yactota KOMMyTaLun.

OCHOBHbIE TEXHUYECKMNE XaPaKTEPUCTUKN.

Hanpsa)xeHne nutaHuA 5..30B
MakcumManbHbIA KOMMYTUPYEMbINA TOK Harpy3ku Npu Temnepartype
Kopryca kommMyTaTopa tkopn=50°C 10 A
YacTtota KOMMyTaLmm NP1 MOLLLHOCTU Harpy3ku 2x5 BT 1Ty,
CKBa)KHOCTb MMMYNbCOB KOMMYyTALLWUK NMPW MOLLHOCTU

Harpysku 2x5 B 1,9

Pesuctop kommytatopa - BC, MIT, OMNT wnn YJIIM. KoHnpeHcaTop nydwe
ncnonb3osatb KM-6, opgHako nopgoipyt u K53-1, K50-3, K50-12 u pgp. HomwuHanbl
pesucTopa M KOHAeHcaTopa MOryT OTAMYaTbCA OT yKa3aHHbIX Ha cxeme. BakHo nunwb,
yTobbl NapamMeTpbl BpeMA3ajatroLlen Lenu yooBeTBOPAAN Heob6X0oMMOMy pUTMy
KOMMYyTaLuK.

Tpananctopbl KT315 moryT 6biTb nto6GbIMKU 13 9TOW CEpuU; BO3MOXHA MX 3ameHa
ogHuM TpaHauctopom KT3142A (B aTom cnyyae Bobixopel 6ydhepHoro dhopmuposarena
Heobxopmmo 0b6bepnHnTb). Tpanauctop KT818b ntoboit u3 atoi cepun. Bmecto K56171A7
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MOXHO ucronb3oBatb Mukpocxembl K561J1E5, K564J1A7 nnu K564J1E5. Bo3MoXXHOCTb
MCMONb30BAHUA aHanormyHelx Mukpocxem cepun K176 wunu 164 pomkHa ObiTb
3KCMEPUMEHTaNbHO NPOBEPEHa, NOCKOSIbKY B YCTPONCTBE, 6e3YCOBHO, NPUMEHUMbI JIULLb
MWKPOCXEMbI C 3feMeHTaMM, OCHALLLEeHHbIMW ABYMA 3alWTHbIMU AuojaMu (Tak Kak
TONbKO OHW paboTatoT B yKa3aHHbIX Npefenax NUTatoWwero HanpmXeHun).
KOHCTPYKTUBHO KOMMYTATOP BbIMOSIHEH B BUAE repmeTuyHoro 6noka (puc.12). U3
j NNCTOBOrO MeTanna c xopotuen
TENNONPOBOAHOCTLIO (Mefb, antOMWHMWEBBIN
cnnae, naTyHb) BbIPe3atOT MPAMOYrOSbHYHO
nnacTUHy-oCHOBaHWe pasmepamu 50x20x4 Mm.

TonwwmHy nnactuHel  BbIGUpawT  ”3
coobpaxkeHun obecneveHnAa Heobxooumoi
XECTKOCTU KOHCTPYKUMK. K nnactuHe BUHTOM
WK 3aKNenkon KpenAaT MOLUHbIA TpaH3uCTop
VT3, nocre Yero K ero BbiBOgaM NpunausaroT
ocTanbHble fetanu. Mukpocxemy Ha nnacTury
KnapyT BbiBOLaMu BBEPX (pnc.13).

3atem u3 nnotHoW 6ymarm ckneusaroT
NPAMOYrOSIbHYO POPMY, KOTOPYHO OTOTHYTHIMU
KpaAMU NpUKNeuBaroT K nnacTuHe Tak, YTobbl
petanu okasanucb BHYTPU popmbl. BbicoTa
CTEHOK dpopMbl AomkHa 6bitb Ha 1,5..2 MM
6onblue BLICOTHI CMOHTUPOBaHHOMO y3na. K
3MUTTEpY MOLLIHOrO TpaH3ucTopa npunavsaoT
rmbkuii  BbiBOA, gnAuHoW 15..20 cM  u3
MHOFOXM/IbHOrO MpPOBOfA CeyeHneM 1 Mm2,
BbiBOO, npornyckalwT 4yepe3  OTBEPCTME,
npenBsapuTenibHO NPOTKHYTOE LUWSIOM B CTEHKE
; o . OpMbI B COOTBETCTBYIOLLLEM MecTe. BTopbiM
C”f v}? oémqwe BbIBOJOM CJIYXKMUT MacTnHa-0CHOBaHMe.

Puc.13 B dopmy 3anuBatoT 3NOKCUOHbLIA KNen u,

cnerka HaKNoHAA nNacTuHy, parot
BO3MOXHOCTb BCMMbITb My3bipbKaM Bo3gyxa. [locne 3aTBeppeBaHuA cMonbl 610k
06TauMBalOT HaNUIBLHUKOM C TPEX CTOPOH.

AHTeHHbI kOMMyTaTop Ha 144 Ml paspabortan C. KceHocpoHTOB, ES4BW 13
r. Koxtna-Apee (P-I N2 1/98). ABTOp MCnonb30Ban YETBEPTbBOJIHOBLIA OTPE30K
KoakcuanbHoro kabenA, KOPOTKO3aMKHYTbIN Ha KOHLLE, KOTOPbIA Ha PE30HAHCHOMN YacToTe
umeeT 6eCKOHeYHO BONbLLOE CONPOTUBIIEHME.

B pexxvme npuema Ha aHTeHHbIA yeunutens 1 06MOTKu pene cxema (puc.14) nopaet
HanpAXXeHWe nutaHuA. YeTBepTbBOIHOBbLIE OTPE3KM, MOOKIKOYEHHbIE K BXOAY W BbIXOAY
ycunuTena, ABAAKOTCA NPOACIIKEHNEM COEOUHUTENBHOMO Kabena 1 Npu OTHOLWeHUn Rex K
RBbIX, paBHOro BOJSIHOBOMY COMPOTUBMIEHWIO KkabenA, He OKasblBAKOT BAWAHWA Ha
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napameTtpbl duaepa. YeTBepTbBOSHOBLIE OTPE3KW, MpeaHasHadeHHble anAa "obxopa"
KOPOTKO3aMKHYTbIMW OTPE3KaMW CO CTOPOHbI aHTEHHbI U TpaHcueepa, UMeT 60nbLUoe
conpoTtuenenune. Mx amnanTyoHO-yacToTHaA xapaktepuctuka (AYX) npuBepeHa Ha
puc.15.

A Takum o6pasom, Kpome
ymncTo M30NALMNOHHBIX
CBOWCTB OHW obnaparT wu
PUNbTPYOLWUMN CBOR-
CTBamu, ABMAACb [OBOJSIbHO
3P PEKTUBHBIM PUILTPOM C

fu

Pl

mun 3./ 4

AHTe NI Nunur 7/ 4 KPYTbIMM ckaTamu,

YOMNUT. L TRER ST 06yCNOBNEHHbIMU  BbICOKOW

Bxod om 144 My u.oOpOTHOClero Ha
mpancusepa  Pene K1 Haxodumcn e nonoxexuy PE30HAHCHOU HacToTe.

“Nepedava”. B pexume nepenauu

Lnuna yemeepmusontossix ompesxoes nUTaHMe € ycunuTens

nodbupasmen ¢ ywemom K yxop. CHMMAEeTCA, a ero BXOA U

L=75/1,52 [Miw BbIXOA 3a3eMNAKTCA, YTO

Puc.14 obecneunBaeT nNpakTUYECKM

ADB MONMHYIO rapaHTWio  3aLlu

LWEeHHOCT  OT  MPOHUK-
| HOBEHWUA BY curHana
nepegatyvka. Kpome TOro,
YeTBEPTbLBOJIHOBLIE OTPE3KM,
MOAKNIOYEHHbIE HENOCPES-
CTBEHHO K BXOQy M BbIxomy

aHTEeHHOro ycunutensa,

» £ ABNIAIOTCA  PEXEKTOPHbLIMU

a2fF F pes Al cunbTpamMn ONA nepepat-
AF = (Af + Az) = +/- 30% FP03 YnKa, a aBa Oopyrnx oTpeska,

COEefMHEHHblE nocnego-
Puc.15

BaTefibHO, WMEIT AJInHY,
paeHyto 0,5 nAmbaa, n obnagatoT CBONCTBOM TpaHcdopmaropa conpotuenenuii 1:1, He
OKasblBaA BAWAHWA HA napameTpbl ouaepa.

B kauecTBe KOMMYTALMOHHBIX pesie MOryT UCMonb30BaThcA Ntobble, UMetowmneca B
Hanumunn. OcHoBHOE TpeboBaHWe K pene - KaKk MOXXHO MeHbLLIAA MEXKOHTaKTHaA EMKOCTb.
Xopowme pesynbTatbl NOAY4aOTCA MpW ucnonb3osaHum PAC-34, PMB-2/7 n 1.n. npu
BbIXOOQHOW MOLLHOCTM A0 200 BT.

BapuaHT n3rotoBneHuA aHTEHHOro KoMMyTaTopa npueefeH Ha puc.16.

YeTblpe YeTBEPTLBOMHOBLIX OTpe3ka kabena gnnHon 342 mm gna vactotbl 144,1 MIy
pasMeLaroTcA B gropaneson Tpybe gnmHon 340 mm n gnametpom 30 MMm. OfuH KOHew,
Tpy6bl 3aBanbLOBaH B HE60SbLUYHO KOPOOKY C ABYMA BbICOKOUYACTOTHBIMW KOaKCManbHbIMK
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pasbemamu (CnpaBa Ha PUCYHKE), pa3feneHHbIMU 9KpaHoM. [Ipyroi KoHew, 3aBasibLoBaH
B 6onbLUyt0 KOPOOKY (CneBa Ha PUCYHKE), B KOTOPOM HaxoLATCA OBa pene M nnara
ycunutenAa MowHoctn (puc.16). CnepyeT yuuThiBaTb TpeboBaHWA K MOHTaXy
BbICOKOYACTOTHbIX YCTPOMCTB U 00A3aTeNbHO OTAENATb 9KPaHOM BXOQHYKO Lenb OT
BbIXOAHOW.

Ha aToMm >Xe mpuHUMne, OCHOBbLIBAACL HA CBOMCTBE UETBEPTLBOSIHOBOrO OTPE3Ka,
ocywectsnaetcA OespenenHan kommytauua 20-BaTTHOMO YCUNIMTENA MOLLHOCTH,
YCTaHOB/IEHHOrO B aBToMObune. BMeCTo BbICOKOYACTOTHLIX Pene UCrnosb3yeTcA ANoaHanA
KOMMyTauuA - BCTPeYHO-napasnsesibHoe BKIHOYeHWe KpemHueBblx auopos KO503b
(pnc.17).

B pexxume nepepaym BY curHan TpaHcuBepa OTKPbIBAET KITHOYM, 1 YETBEPTLBOHOBBIN
OTPE30K CO CTOPOHbI BXOAA PA 0Ka3biBaeTCA KOPOTKO3aMKHYTbIM, & CO CTOPOHbI aHTEHHbI
umeeT 60MbLLIOe CONPOTUBIIEHNE. B pexxume npuema MOLHOCTY CUrHana, nocTynaroLLero
M3 aHTEeHHbl, HEQOCTaTOMHO AJSIA TOro, 4TOBbl OTKPbLITH KIKOUM, W CUrHan 4epes
YEeTBEPTHLBOHOBLIA OTPE30K 6ecnpenATCTBEHHO MPOXOAWT Ha BXop, TpaHcueepa. [lpu
0YeHb 60MbLIOM CUrHane AMOHbIE KMHOUM BINMOMHAT 3ALLMTHYO (OYHKLMIO.

Yeunutenb MOLLHOCTU MOXXHO cobpatb Ha TpaHaucTopax KT925A n KT925B, Ha ero
BXOf, C "pyyHoro" TpaHcueepa nopaetcA 100 mBT, a Ha Harpyske 50 Om nonyvaeTcA 0Kono
20 BT. Yeunutenb paboTtaeT Ha YKOPOUEHHYHO YeTBEPTLBOSIHOBYHO MarHUTHYHO aHTeHHy CB
[ManasoHa C Y4acTUYHO 06pe3aHHOM BEPXHEW YaCTbIO BbILLE YAJMHAOLLEN KaTyLLKM.

HecnoxHoe ycTpoincTo ynpaenenuA 3-cpasHoii Harpyskom (http:/lainslav.chat.ru),
cXxema KOTOpOro npueefeHa Ha puc.18, MOXET yCnewHo WCnofib30BaThCA [ANA
ynpasnieHnAa TpexasHon Harpy3kou.

YpoBeHb MNOMeX, CO03[4aBaeMblX YCTPOWCTBOM, CHWXXEH 33 CYET CUHXPOHM3aLuu
BPEMEHW OTKPbLITUA CUMUCTOPOB MO KaXKAO0M 13 a3, C MOMEHTOM NEepexXoaa HanpAXXeHuA
yepes HoJb. YNpasneHne no BcemM Tpem asam OCYLLECTBIAETCA COBMECTHO, C NMOMOLLbHO
nocnepoBaTenbHO  BKIKOYEHHbIX ONTPOHOB. OpHako npu  pasgenbHOM  nopaye
yNpaBnAKLLMX CUrHAN0OB Ha OMTPOHbI BO3MOXXHO HE3aBUCUMOE YNpaBfeHNe Harpyskon B
Kaxxpon n3 gas. Ecnu He npegnonaraeTcA pasfensHoro ynpaeieHua no gpasam, MoXKHO
060ATUCb OLHWM OMTPOHOM, MOLKSIKOUMB NPU 3TOM €ro HOXKy 4 K BbiBOgam 12 Bcex
MWKPOCXEM.

MCTouHNK nuTaHmA ycTponctBa HanpAxeHuem okono 10 B (npu MakcumanbHOM
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BbIXOZHOM TOKe 18...20 MA) obpasytoT guogbl VD1-VD2, ctabunutpoH VD3, KOHAEHCaTopb!
C1-C3 u pesucrop R1.

AnAa Toro ytobbl CUMMWCTOPbLI OTKPbLIBASUCL B MOMEHTbI, OnM3kue K nepexopy
HanpAXeHWA COOTBETCTBYIOLLMX da3 yepe3 HOMb, MCMOMb3YTCA OPMUPOBATENM
MMMYNbCOB, CUHXPOHU3NPOBAHHbLIE YACTOTON CETU, BbINOHEHHbIE HA TpaH3ucTopax VT1,
VT2 n pesuctopax R2, R4. MNpu NonoXxutesibHOM MOynepuoae CeTeBOro HanpAXeHuA
TpaHancTop VT1, BKIKOUEHHbIA MO CXeme C O6LWMM SMUTTEPOM, OTKPbIT M HACbILLEH,
HanpAXXeHWe Ha ero KonnekTope 6amnskKo K AMUMTTEPHOMY (TpaHaucTop VT2 3akpeiT). Mpu
oTpuuaTenbHOM MOAYNEPUOAE 3aKPbIT TpaH3uctop VT1, HO OTKPbIT UM HacblleH
TpaHauctop VT2, BKNHOYEHHbIW MO cxeme C obwen 6a3od, M HanpAXeHue Ha ero
KONNEeKTope MMEET TOT XKe 3HaK 1 aMnanuTyay.

B MOMeHTbl, KOrga HamnpaxeHue B COOTBETCTBYHOLWLEN ase no abcontoTHOMy
3HaveHnto menble 40..50 B, oba TpaH3ucTOpa 3aKkpbiThl M HanpAXeHuWe Ha MX
KonnekTopax 65m3Ko K HanpAXEHWUIO Ha BbIBOAAX 7 MUKPOCXeM. B pesynbraTe Ha Bxope
anemeHta DD1.3 dopmupytotcA mmnynbcbl yactoton 100 W, OPOHTLI KOTOPbIX
MpaKTUYeCKN CoBNAJaoT C MOMEHTaMu nepexofa hasoBoro HanpPAXXeHWA Yepes Homb. Ha
BbiBOA, 12 anemeHta DD1.3 npuxogut curHan ¢ ontpoHa U1, Takum 06pa3om, Ha BbIxoae
anemMeHTa (PopPMUPYHOTCA COOTBETCTBYHOLLME YNPABAAOLLAE UMMYSBChI.

YCTpOCTBO CMOHTMPOBAHO Ha nnate u3 ONbrMpoBaHHOrO CTEKOTEKCTONMTa
pasmepammn 110x75 mm (puc.19). MnOC NUTAHNA Ha HOXKKM 14 MUKPOCXEM MOLKIHOYEH
OTAESNbHLIM MPOBOAHUKOM.

B yctponcTtee wucnonb3oBaHbl peauctopbl  MIIT, koHpeHcatopbl Jfitobble
mManorabapuTHbele Ha COOTBETCTBYHOLLEE HanpaxeHue. TpaHaucTopbl KT361 MOXHO
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Puc.19

3aMenutb KT502, BMecTo onTpoHoB AOT128 noponpytT npakTuyecku nrobble
TpaH3ucTopHble. OnTpoHbl AQOY103B 3amenumbl AOY115B, opmHako B 3TOM cryyae
NPUAETCA M3MEHUTb PUCYHOK MEYATHON Mnarthl.

BHyTpuCXemHble MepeknovaTeny 4alle BCEro BbIMOSHAKOTCA aBTOMAaTUYECKUMMU,
0C0BEHHO 3TO KacaeTCcA CMeHbI A1anasoHoB U PEXUMOB PaboThl, KOraa O[HOBPEMEHHO C
nepeknioyYeHnemM Ha nULEeBOW NaHenu YCTPoicTBa criedyeT MNpPOU3BECTU CMEHY
HanpasfieHWA NPOXOXXOAEHWA CurHana. TunoBOM MpUMEP WCNONb30BAHWA Takoro
KOMMYyTaTOpa CUrHanoB copgepxutca B cxeme B. Pybuosa, UN7BV (KB-2K N2 2/96).

ONEKTPOHHLIA KOMMYTATOpP Ha BbICOKOYACTOTHbIX AMOLAX fWLIEH HEROCTATKOB,
NPUCYLLMX PeNeiHbIM KOMMYTaTtopam, W 3HAYUTENIbHO MPOLWe APYruX SNIEKTPOHHbIX
KoMmyTaTopoB. Ha puc.20 nsobpaxeHa cxema KOMMYTatopa Ha YeTbIPeX KPEMHMEBbIX
puopax.
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B pexxume nepepaun HanpaxxeHue +12 B nopaHo B Touky A [+12 B (TX)], HanpsxeHne
B Touke b paBHo 0. INonoXuTensHoe HanNpAXeHWe Yepes pesncTop R2 nocTynaer Ha aHop,
puopa VD1 u oTKpbIBAET ero, npu 3toM avop VD2 3akpbiBaeTCA. OTO XKE HanpAXeHue
yepes pesuctop R4 otkpbiBaeT gumon VD4 u 3akpbieaetT VD3. B pesynbtate curHan
reHepartopa nnasHoro guanasona (frng) yepes koHpeHcatop C3, oTkpbIThiid gmog VD1 un
KoHgeHcatop C1 noctynaet Ha cmecutenb 1, a curHan keapuesoro reHepartopa (Fkr) -
yepes C6, VD4 n C8 - Ha cmecuTens 2.

B pexxume npuema HanpAxeHue +12 B cHUMaeTcA ¢ TOYKM A 1 nogaeTtcA B TOUky b
[12 B (RX)]. B pesynbTtate gmopbl VD1, VD4 3akpbiBatotcA, a VD2, VD3 oTKpbIBaOTCA, 1
curHan Frng noctynaet Ha cMmecutenb 2, a fkr - Ha cmecuTtens 1.

ONeKTPOHHBIN NepeknoYaTenb, CXxeMa KOToporo n3obpaxeHa Ha puc.21, otnnyaeTca
OT OMMCAaHHOro TeM, YTO NOCNEea0BaTeNbHO C KaXAbIM M3 KpemHueBbix auopos (VD2, VD4,
VD5, VD7) BkntoueH repmanmessiii (VD1, VD3, VD6, VD8).
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O6paTHOe CONPOTUBIIEHWNE 3aKPbLITOr0 rEpMaHNeEBOro AYOAA COCTaBNAET HECKONbKO
COTEH KWUNOOM, MO3TOMY NpY NOJaYe Ha ero KaTon 3aKpbIBaKOLLEro HaNpAxeHuA +12 B Ha
ero aHope nNOABNAETCA HEKOTOPOe HanpAXeHwe, 3aBUCALLEE OT COMPOTUBAEHUN
3MIEMEHTOB, BXOAALLMX B cocTaB 06pa3oBaBLLErocA AennuTena (B peXxume nepepayu - 970
conpoTueneHve pesuctopa R2, npAmble conpotusneHna puopos VD1, VD2,
conpotmenexnme pesuctopa R1, obpatHble conpoTtuenenuA pguopos VD3, VD4,
conpoTuBneHne peanctopa R3 1 conpoTuBieHne yTeukn Lenen, NoaKIYeHHbIX K TOUKe
B). W xoTA 310 HanpAXeHue OTHOCUTENbHO HeBenuko (okono 1 B), ero xsartaet, ytobbl
HaAEXXHO 3aKpbITb BK/IOYEHHDBI NOCNEL0BATENbHO KPEMHMEBLIN AMOA, (B JAHHOM Cliyyae
VD4). MNocnepoBatenbHOe BKMOYEHWE ABYX OMOLOB HE TOMbKO YMEHbLUAET MPOXOLHYHO
E€MKOCTb, HO M MOYTU MOSIHOCTBbKD OTCEeKaeT "Hepaboume" y4vacTKM COemMHUTENbHbIX
NPOBOAOB, HA KOTOPbIX MOXET HAaBOAWUTLCA nmapasuTHaa OC OT OKOHeYHOro kackapa
YCUAUTENA MOLLHOCTU (B PEXMUME Nepepaun).

Mpu moHTaxe guoapl VD1, VD3 HeobxoamMmo pa3mecTuTb HENMOCPEACTBEHHO Y BXoAa
cmecutena 1, VD6 n VD8 - y Bxopa cmecutena 2, a VD2, VD5 n VD4, VD7 - COOTBETCTBEHHO
pagom ¢ MO n KT

Ha puc.22 nokasaHa cxema aHanorMyHoro KOMmMyTaTopa, HO B HEM repMaHueBble
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LMOAb! 3aMEHEHbI KDEMHMUEBBLIMMU.

Mockonbky obpaTHoe COMpPOTMBAEHME KPEMHMEBOrO AMOAa HamHoro 6onblue, Yem
repMaHMeBoro, M30MALWA OTKNHOYEHHbIX Lenen, a CnepoBaTeslbHO, U TEeXHUYecKue
XapakTepuCcTUKN KOMMYyTaTopa OKasblBaKOTCA 3HAYMTEeNbHO fydwe. [AnA nonyyeHuA
3aKpblBalOLWEro HanpaxeHuAa BTopbix guopos (VD4, VD6, VD7, VDY) npuwnocb
1CNoMb30BaTb JONOMHUTENbHbIE pe3ucTopbl conpotusneHnem 1 MOm (R2, R3, R8, R9).
MNopaBaemoe 4epes HUX MONOXMTENbHOE HAaMpAXXEHWe HAOEeXHO 3aKpblBaeT BTOPbIE
LMOdbl, HO B TO XXe BPEMA ero He xBaTaeT AfA OTKpbiBaHuA nepsbix anopos (VD3, VD5,
VD8, VD10), N0STOMY OHM TOXXE 0Ka3blBAKTCA 3aKPbITLIMU.

Avnogbl VD3-VD10 pacnonararoT, Kak v B npegblgywemM criyvae, pAgoM co CBOMMMU
cmecutenamMmn u retepoguHamu. Passasbiatowme guopgbl VD1, VD2 npepotspallarot
nogavy MonoXUTENbHOMO HanpPAXeHWA Ha aHoAbl 3aKPbIThIX AMOAOB, @ TaKxe U3 uenen
+12 B (TX) B uenu +12 B (RX) n HaobopoT yepe3 peauctopsl R2, R3, R8, RY.

MocnepgHuii  KOMMYTaTOP HECKOSbKO CMIOXHEE npepdbigylinx, HO obecnevmsaeTt
Hambosnee NoHy Pa3BA3KY reTepPOANHHbLIX M CMECUTENbHLIX Lienew.

Bmecto gnopos KO503A B OnMcaHHbIX YCTPOWCTBAX MOXHO npumenHuTb KO504A,
KO510A, KO512A, O104A, O105A. 1106A, a smecto 418 - 20, O9A-A9M, [2E.

MynbTUNAEKCOpbl UK NepeknyaTeny, NporpaMMHO PasBogALME CUrHanbl OT
ntoboro Hanepeq, 3afaHHOro BXoAa K NtoboMy HasHa4e€HHOMY BbIBOAY, MPOCTbI U CIOXHbI
0AHOBpeMeHHo. MpocToTa MX 3aknyaeTcA B MUHUMYME annapartHbiX 3aTpaTt, NoTOMY YT
BCE NEpeKOUYEHNA NPOUCXOAAT BHYTPU CMeLManu3npoBaHHON MUKPOCXEMbI, & BHE ee
COLEpXaTCA TONbKO YNPaBAAKOLWME W OrpaHuynBarolLne dnemeHTbl. CNoXHOCTb
YCTPOICTBA - B COBPEMEHHOIN TEXHOMOrMW U3roTOBNIEHNA N HEOOXOAMMOCTM CcneLmasbHbIX
HaBbIKOB MOHTaXka, a Takxe B AobaBneHWn K annapaTtHoOi 4actu yCcTponcTBa
Heo6xoaMMOoro NporpaMMHoOro obecneyeHna 1 CPEACTB ero 3anucu B NaMATb MUKPOCXEM.

Mepekntovatens BXOQOB aHanoro-umdgposoro npeobpasosatenAa (ALM), He
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Tpebyrowmin nporpaMMHoro obecneyveHnA, onybnmkosaH B MHTepHeT-usganum ED Online,
12.01.98 (http://www.elecdesign.com). AnnapatHoe ynpaBfneHWe nepeKtoYeHnemM
HECKONbKO obnervaet Tpyn paspaboTumMka M M3roTOBUTENA, OQHAKO MNeperpyxaet
KOHCTPYKLIMIO, B KOTOPOI HAacUMThIBaeTCA TPU BOMbLLUMX MUKPOCXEMBI.

Cxema kommyTaTopa (puc.23) cogepXuT nopTbl BBOAA-BLIBOAA AJ1A Bbi6Opa KaHanos
MYNbTUNJIEKCOPA B CUCTEME BBOAA AaHHbIX. OHa copepxut 800 KI'y, 14-6uToBbin ALLM U1,
KOTOpBbI nosnyyaeT 1 NnpeobpasosbiBaeT CUrHasbl OT 8-KaHanbHOro Mynbtunaekcopa U2

74H04051 SV 0 5Y 10pF SY 10F
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Tpl/l M3 YeTblpex BbIXOO0B JJ,BOI?IHOFO OBONYHOrO cYeT4ymka MCnosib3yroTCA, yT0bbI
BbI6paTh kaHan MynbTUnaekcopa. BkUYeHWe NUTaHnA unM nopjaya CurHana BbiCOKOro
YPOBHA, MPUIIOKEHHOr0 K Hoxke 7 U3 “CLEAR”, npuBogmuT K O6HYNEHMIO CYeTUMKa W
Bblibopy kaHana “0” mynbTunnekcopa U2.

MNMocne obHyneHWA cueTunka, Ha BXOAe Bbl6Opa KaHana MynbTUNIeKcopa C Bbixoaa
CYETUMKA COpePXMTCA KomBuHauma “000”. Mpu aToM KaHan “0” Bxopa MynbTunnekcopa
coegumHAeTcA ¢ BxopgoMm S/H U1. 3agHuii OpoHT CTapTOBOrO CUrHana 3actaBfAeT Cxemy
ynpasnenunA AL ocTtaBaTbcA Ha 0ToBpaHHOM curHane MynbTunnekcopa. Bospacratowuin
poHT curHana Ha sxone “CONVST” Bkntoyaet nepebop kaHanos cuetumkom U2. Ytobbl
rapaHTupoBsatb NosHbIn nepecyet, curtan “CONVERT” pomkeH 6biTb HU3KOrO YPOBHA B
TeyeHune 300 Hc.

Curnan “CONVST” npusoguT k nepebopy kombuHaumin cuetymkom ot “000” go “1117,
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KaXnbll KaHan MynbTunnekcopa otobpaH WHOMBMAyanbHO, €ro BXOAHOW CurHan
nogknovaeTcA K aHanorosomy Bxogy U1, n HaumHaetca A/LL npeobpasosaHue. Nocne
NPOXOXXAEHMA MyNbTUMEKCOPA Yepe3 BCE BOCEMb BXOOHbIX KaHana, CYETYMK CHOBa
YCTaHaB/IMBAETCA Ha HOMb W NPOLLECC MOBTOPAETCA CHoBA. B nt060i MOMEHT BXOOHOM
KaHan MynbTUnaekcopa MoXeT OblTb MOBTOPHO yCTaHOBAEH Ha “0” mogayen Iormyeckoro
BbICOKOro ypoBHA Ha Bxog, “CLEAR” US.

KommyTatop curHanos A undppoBbix BuooB ceasm (hitp://www.cqham.ru) pelsaet
npobnemMy CTbIKOBKM KOMMbIOTEPA C TPAHCMBEPOM. BbINOMHUTL Takyt CTHIKOBKY MOXHO
[OCTAaTOYHO MPOCTO, HO HeobXoAMMbl YacTble PErynupoBKU CUrHana npu nepexope C
O[HOr0 pPexKvuma Ha Apyrom, NepeKntoueHnA WHypa MUKPODOHa 1 B APYrux Ciyyanx.

[nAa npvBepeHWA B NopAROK KabenbHOro xo3aicTea u paboyero Mecra, a Takxe anAa
CTbIKOBKW TpaHCcuBepa C KOMMbOTEPOM npegHasHayeHa paspabortanHaa JHIHTQ cxema
(pnc.24).

Cxema HeCnoxHaA, COQEPXMUT BCEro 3 OnepauuoHHbIX YCunWTenA W ABa
TPaH3NCTOPHbIX Knoya u obecneunsaer 100% ranbBaHWYecKyd pasBA3KY Lenewn
TpaHcuBepa W KOMMbiOTEPA 3a CYEeT MNPUMEHeHUA pene U TpaHcdopmaTopos,
COrfacoBaHWe YpPOBHeW CUrHanoB MO NpUEMY U nepefaye, a TakkKe BO3MOXHOCTb
ynpaBneHnA TPaHCUBEPOM HE TOMbKO C MOMOLLLBIO CUrHanoB, npuxogAwmx ¢ COM-nopTa,
HO 1 BCTPOeHHOM cuctemon "VOX".

Pasbepem paboTy cxembl B pa3nnyHbIX peXxumax.

Mpuem curHana ¢ BbIxoaa TpaHcueepa.

CuvrHan c Boixopa TpaHcueepa (AF_IN) yepes paspenutenbHblid TpaHcdopmartop T1,
perynATtop ypoBHA VR1 nopaetcA Ha Bxop onepauunoHHoro ycunutenAa IC1A, a ¢ ero
BbIXOAa MOCTYNaeT Ha BbIXOA, KOMMYTATOPa W Janee Ha SIMHeWHbIA BXof, 3BYKOBOW KapThl
PC.

TpaHcchopmatop T1 obecneunBaeT ranbBaHUYECKYHD pas3BA3KY TpaHCMBEpa W
kKomnbtoTepa. PerynAtop ypoBHA VR1 no3BONAET cOrnacoBatb YPOBHW CUTHAnNOB
TpaHcuBepa U Bxoga 3BYKOBOW KapThbl, UToObl u3bexxaTb neperpyskud 3BYKOBOM KapThbl.
OnepauuoHHbIA YCUNUTENb COrNacyeT TPaHCUBEP U 3BYKOBYHO KapTy MO COMPOTUBMIEHMIO U
obecneunBaeT YaCTUUHYHO KOPPEKLLMIO CUTHASIOB.

MpocnyLmnBaHne CUrHaN0B Ha HayLUHWKN MW BHELLUHUA FPOMKOrOBOPUTESb.

C Bbixopa TpaHcdopmartopa T1 curHan npuemMHuka TpaHcuBepa MNOJAeTCA Ha
perynAtop yposHA curHana npuema VR3 (MON LEVEL), a ¢ Hero nogaeTcA Ha BXOA,
YCUIUTENA HU3KOW 4acToTbl, cobpaHHoro Ha Mukpocxeme IC2. C BbIXOAa MUKPOCXEMbI
YCWUNIEHHbIA CUrHAN NOJAETCA HA HAYLUHWKX WAW BHELUHWIA FPOMKOroBoputenb. Pasbem
JK4 nossonAeT oTkNo4aTh BHELLHWA FPOMKOrOBOPUTESb MPU NOAKHOUYEHUN HAYLLHUKOB.

Pa6ota Ha nepegavy ¢ MMKpodhoHa

B o6bluHOM pexume MUKpPodpoHHble uermn (MIC u MIC GND) nopgkntoueHbl K
TpaHcuBepy 4epe3 HOpManbHO 3aMKHyTble KOHTakTbl pene RL2. Llenb ynpaenexuA
nepegaven (PTT u PTT GND) ¢ kHonku MukpodpoHa mnm cuctembl VOX MukpodpoHa
MOAKMOYEHbl K TPaHCWBEPY MOCTOAHHO B MO6OM pexume, yTo no3sonAeT 6onee
onepaTuBHO YNpaBnATb NPMEMOM-NEPERAYEN.
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BkoueHne TpaHcueepa Ha nepepavy B pexxume UugpoBov CBA3M.

Mpu pabote B pexume uudposoi ceAsm (SSTV, RTTY, PSK, MFSK, CW u 1.8.)
curHan ynpasfieHuA TpaHcuBepoM MoXeT BbiTb CcHAT ¢ COM-nopta (BbiBog 4). B aTom
cnyyae curHan noctynaer Ha Bxopn CN2 kommytaTtopa CWUrHanoB M Bbl3blBaeT
cpabaTbiBaHue TPaH3MCTOPHOro Kitoua TR1. TpaH3UCTOPHBIA KoY NOAAEeT NUTaHue Ha
obmoTku pene RL1 u RL2. BepxHue no cxeme koHTakTbl RL1 3ambikatoT uenb PTT
ynpaBneHnA TpaHCMBepOM. TpaHCUBEP BKNKOYAETCA HA nepepadvy. HWKHWE KOHTaKTbI
3TOro pesie NePeKYatoT BXOL YCUSIUTENIA KOHTPOMA B PEXUM MPOCNYLUMBAHWA CUrHaNoB
BbIXOAA 3BYKOBOW KapTbl.

KoHTakTel pene RL2 obecneunBatoT MEpPEKNOYEHME MUKPOOHHOro Bxoaa
TpaHcuBepa ¢ MMKPOOHA Ha BbIXOL, 3BYKOBOW KapThI.

MNepepaya curHanoB KOMMbOTEPA Ha TPaHCUBED.

C Bbixoga 3BYKOBOW KapTbl 4epe3 pasbem CN1 curHan noctynaer Ha BXOA
onepauwoHHoro ycunutena IC1B, a ¢ ero Bbixoga - Ha cxemy "VOX" n TpaHccbopmartop T2,
C pesncTopa perynupoBkM ypoBHA camokoHTponA (VR2) yepes BepxHWe KOHTakTbl pene
RL1( 3aMKHyTble B peXume Mepepaun) - Ha BXOA YCUAUTENA HW3KOW 4acToTbl ANA
CaMOKOHTPOSIA.

C TtpaHcdpopmatopa T2 uepe3 peauctop VR4, 3aMKHYTbiE B pexume nepepayu
BEPXHWE W HWXKHWE KOHTaKTbl pene RL2 u pasbem CN4 curHan nopaetcA Ha
MUKPOOHHBIA BXOA, TpaHcueepa. Pesuctop VR4 no3BONAET perynumpoBatb YpPOBEHb
curHana ¢ Bblxoga 3BYKOBOW kapTbl. TpaHcdopmatop T2 o6ecneumBaeT raibBaHNUYECKYHO
pa3BA3Ky TpaHcuBepa U KomnbitoTepa. OnepaunoHHbIn ycunutenb obecnevmBaeT
CornacoBaHue BbIXoLa 3BYKOBOW KapTbl C TpaHCOPMAaTOpOM.

Pa6ota cxembl "VOX"

Cxema no3BONAET Mpu HEOOXOOMMOCTM BKNtOYaTb TpaHCMBep Ha nepepady 6e3
ucnonb3osaHuA curHanos COM-noprta. 310 OblBaeT HeobX0AMMO, €Cin MOpThl yXe
3apencTBoBaHbl B apyrux Lenax. CurHan ¢ seixoga onepaumorHoro yeunutena IC1B uepes
pesuctop R9 un koHpeHcatop C7 noctynaeT Ha BXOA AeTektopa Ha amopax D2, D3.
BbinpAmieHHOe HanpAXXeHne OO0CTaTOYHO AJ1A 3aMblKaHWA Kioya Ha TpaHsuctope TR2.

TpaHsuctop TR2 obecneumsaet nopayy Hanpsxewun Ha pene RL1 u RL2 u
KOMMYTaLMIO LLenen B peXXuM nepepayn npu noABNEHUM CUrHana Ha BbIXOAE 3BYKOBOM
kapTbl. Pesnctop R10 n koHaeHcaTop C8 06pasytoT Lenb 3apep)XKn pasMblKaHWA Knoya.

Hactpoika ycTponcrsa.

Mpu ucnpaBHbIX OeTaNAX W MNPaBUAbHO BbIMOSIHEHHOM MOHTaXE CXemMa HauuHaet
pabotatb cpasy, HacTpoiika CBOAMTCA K PEryfIMpOBKe NOTEHLLMOMETPOB.

B nepByto oyepenb yCTaHaBMBAKOT B CPEAHEE NOSIOXKEHWE NOTEHLUOMETPLI B LiEnu
obpaTHo/ CBA3W OMepauMoHHbIX ycunuTtenen. [opaB Ha BXOR, yCWAWTENem CcurHan,
COOTBETCTBYIOLLMA OObIYHBIM YPOBHAM, PEryIMPOBKOA pe3ncTtopoB pobusarotcA
HEUCKaXXEHHOMO CUrHana Ha BbIXOAE ONepaLnoHHOro YCMauTensa.

Hanee HactpamsatoT VR1. YCTaHOBMB PErynATOP YPOBHA FPOMKOCTM TpaHcueepa B
cpefHee nonoxxexue, spawieHnem VR1 gobusatotcA ONTMMANbHOMO YPOBHA CUrHana Ha
BXO[,E 3BYKOBOW KapTbl. ITO MOXHO NMPOKOHTPONMPOBATbL MO MHANKATOPY YPOBHA BXOLHOMO
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KommyTtaTtopbl curHanos

cuUrHana fnA KOHKPETHOW Nporpammbi.

Perynatopom MON LEVEL yctaHaBnuBatT XeflaeMbll YPOBEHb POMKOCTU
BHELLIHEr0 rPOMKOrOBOPUTENA UAW HAYLLHWNKOB.

Ha nepepavy HacTpoiiky nyyile BbINOAHATL C MOAKIHOYEHHLIM KOMMbIOTEPOM W
3arpy>kKeHHo nporpamMmMoi AfA LUPOBLIX BMOOB CBA3W. [NA NPOBEPKW BKHOYAKT
nporpaMmmy B pexuMm nepegaun u perynAtopom VR1 pobuBalOTCA HEUCKaXXEHHOro
curHana nepeparumka (BOCMONb3YWTECH AAIA 3TOr0 KOHTPOSIbHBIM MPUEMHUKOM WK
MOMOLLLbIO Kosifieru no agoupy).

Pesuctopom VR2 ycTaHoBUTE XXeflaeMyt FPOMKOCTb CAMOKOHTPOSA.

Bo3MoXHble NpobneMbl:

Mpu pabote Ha npuem cpabatbiBaeT cuctema "VOX" U nepekntovaeT TpaHCUBEP B
pexum nepegayn. MpuumHa B HenpaswiibHO BbiOpaHHOM pexume paboTbl 3BYKOBOW
KapTbl. CHan co BX0Aa 3BYKOBOM KapTbl HE JOMKEH NOCTYNaTh Ha ero BbIXOL HU B OLHOM
3 pexumoB. Ha Bbixoge 3BYKOBOW KapTbl AO/MKEH OblTb TOAbKO CUrHan,
CCOOPMUPOBAHHbIN MPOrPaMMOiA.

CurHanbl AF_IN GND, PTT GND n MIC GND Hu B KOeM cnyyae He [OMKHbI
COEfMHATLCA € 06LEen “3emnen” KoMMyTaTopa CUrHanoB. OTO NPUBELET K HapYLUEHWHO
ranbBaHWYECKON Pa3BA3KK.

HepocTatouHan 3apepixka OTnyckaHuA pesie npu nepefaye curHanos B pexxume CW,
YTO NPOABAAETCA KaK LUeNKaHWe pene mpu MaHunynAuuu Ha manon ckopoctu. Ecnu
X0TuTE, nogkntounte napannensHo K C8 koHpeHcatop 6omblient emkoctn. Ho nyyie
0CTaBbTe BCE Kak CTb, MO0 3TO XOpOLUaA BO3MOXHOCTb AA paboTbl NONyAyNIEKCOM.

CvrHanbl pasHbix NporpaMM NPUXOAAT HA TPAHCUBEP C Pa3HbIM YPOBHEM WIIU HYXKHO
YMEHbLUUTb YPOBHWU CWUrHAMNOB ANA OTAEMbHbIX nporpaMM. Ecnu 3T0 HEBO3MOXHO wnu
HeynobHO cpenatb B nporpamme, MPUAETCA MOCTaBUTb MepeknYatens U
LOMONHUTENBHbLIE PE3UCTOPbI, NOAKIYaEMbIE ATUM NepekstovaTenem BMecTo VR4.

Bo3moXHble 3aMeHbl geTanen.

OnepauuoHHble yCURMTENN MOXHO WUCMOMb30BaTh NPakTUYeckn Nobblie Co CBOUMMU
LenAMn Koppekumu. Bbinmu rnpoBepeHbl U Mokasanu xopowuve pesynbratel K140Y[2,
K1401Y[O2, K1401Y[708, K157Y[02, K140Y[6, K140Y[7.

B kauectBe YHY mMoxHO ucnonb3oatbe K174YH4, K174YH7, K174YH14, K157Y[1,
06A3aTenbHO U3MEHWB CXeMy B COOTBETCTBUW C PEKOMEHAYEeMOW AnA 3TUX MUKPOCXEM.
Avoabl MOXHO MPUMEHWUTb KpeMHuesble cepuin KO503, KO520, KO522. TpaH3ucTopbl
KT312, KT315 nnu gpyrve KpemHuesble n-p-n.

Pene Takxe MOXHO NpuMeEHUTH Ntobble Ha paboyee HanpaxeHue 12 B u ToK
cpabatbiBaHMA, He npeBblllAOWMA MNONOBUHY ONTUMANbLHOrO TOKa KOMfekTopa
NPUMEHAEMbIX TPAH3MCTOPOB, XopoLwwo paboTatoT pene POC49, POC60.

KoHpeHcaTopb! U pe3ancTopbl MOXHO NMPUMEHUTb JIH0BbIX TUMOB.
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bnoku nutaimAa Ha 1,5..9 B

MepBaa npobnema, C KOTOPOW MpPU KOHCTPyMpoBaHuM ntobbix YCTPOWCTB
cTankueatotcA papuontobutenun, - 310 npobnema anektponutaHuA. [Mpu Boibope
pa3paboTke BTOPUYHOIO WCTOYHMKA nuTanuAa (AM) paboTarollero OT MUTarOLWEN CETM
220 B 50 lu, HeobxopuMO yuuTbiBaTb PAQ (DAKTOPOB, ONpPemenAemblX YCAOBUMAMM
aKcnnyaTawuu, CBOMCTBAMM Harpysku, TpebosaHmAMK K 6e30nacHOCTY U T.4.

B nepsyto ouvepedb, KOHEYHO, crepyeT o06paTuTb BHWMaHWe Ha COOTBETCTBUE
anekTpuueckux napametpos WM TpeboBaHMAM, KOTOpble NPEABLABAAET NUTAEMOE
YCTPOIACTBA, @ UMEHHO: HaNpPAXeHMe NUTaHuA, NoTpebnAeMblii TOK, TpebyeMblii ypoBEHb
cTabunu3aumm HanpsXeHnA MUTaHWA W BOMYCTUMBIA YPOBEHb NyNbCALMU HANPAXKEHUA
nUTaHuA.

HemanoBaxHbl u xapaktepuctuku WM, BavAlOWwMe Ha ero 9dKCnnayatauuoHHbIe
Ka4yecTsa, Hanpumep Hanuyme CUCTeM 3aLLuThbl, MaccorabapuTHble napameTpsl U T.n.

B HacToAlee BpeMA HameTunacb TEHAEHUMA K CHUKEHUIO abCOMOTHBLIX BEMMYNH
nuTaoLLmMX HanpsxeHun POA. B MoHONMATHbIX Tefesu3opax AfiA NUTaHWA paguoTpakTa
NCNOoNb3yT HanpAxeHne +8 B unu paxe +5 B BMECTO MCMONb30BABLLEroCA paHee
HanpaxeHuA +12 B. B pagnoTenedoHax UCNONb3yeTcA HanpAxeHue nutaHuA +2,6 B
BMECTO €eLLe HEAABHO UCNOMb30BABLUErOCA HanpAXeHnA +5...6 B. 370 cBA3aHo ¢ obLuen
TeHgeHumen pa3sutnuAa POA no nytu cokpalleHuAa 3HepronoTpebneHwa. B cBA3W ¢ 9TUM
aKTyanbHbIM ABAAETCA BOMPOC CO3QaHWA BTOPWUYHBIX HU3KOBOALTHBIX (1,5..9 B) WM,
paboTarowwmx ot nuTatowein cetn 220 B. B ntobom takom UMM HeobxoammMo OCyLLEeCTBUTb
YMEHbLLEHME HanpAXeHUA CeTU [0 HY)KHOW BeNMuMHbl U NpeobpasoBaTb NEPEMEHHOe
HanpAXxeHwe yacTtoton 50 'y, B MOCTOAHHOE.

CyLLeCTBYeT YeTblpe OCHOBHbIX TMNA CETEBbLIX UCTOYHUKOB MUTAHUA:

- becTpaHcopMaTopHble, € racALLMM Pe3MCTOPOM WY KOHAEHCATOPOM.

- NIVHENHble, BbLIMOSIHEHHbIE MO KIIACCUYECKON CXeme: MOHWXKAKLWMA TpaHccopmMarop,

BbINPAMUTEND, OUNLTP, cTabunnsarop.

- BTOPMYHbIE UMMYNbCHbBIE: MOHMXAKOLLMA TpaHccopMartop, MnbTP, BbICOKOUYACTOTHLIN

npeobpasosaresns (20...400 kW), BEINpAMUTEND, OUNLTP.

- UMMYJIbCHBIA BbICOKOYACTOTHBINA: (PUIILTP, BhINPAMUTEND ~220 B, MMMNYSbCHLIA BLICOKO-

4acToTHbIN Npeobpasosatens 20...400 KkI'W, BEINpAMUTESNb, (PUALTP, cTabunusatop.
becTtpaHcdopmatopHble UIMT - Hanbonee npocTble U nmetoLme Habonblumne rabapuTbl

n Bec. X HepoOCTaToK - HanMuue ranbBaHWYECKON CBA3WN C NUTAIOLLERA CETbI, YTO He

BCerga npuemnemo, a WHorAa npocto onacHo. Kpome TOro, OHW, Kak mpaBwfio, MOryT

obecneuntb nuwb He6OMLLWION TOK Harpy3kun Ao 300 MA. B TO e BpemA HeKoTopble

KOHCTPYKLMKW, He Tpebytoline ranbBaHWYECKOW Pa3BA3KW C MNPOMbILUNEHHONW CETbHO,

BMOJSIHE MOXXHO NUTaTb OT CeTU Yepes racALLMA KOHAeHCaTop UK Pe3ncTop.

JIHEeNHble UCTOYHWMKM MWUTAHMA OTNIMYAKOTCA MNPOCTOTOM M HAQEXHOCTbHO,
OTCYTCTBMEM BbLICOKOYACTOTHbIX NOMex. [INA HUX XapakTepHa BbICOKAA CTeneHb
LOCTYMHOCTY KOMMAEKTYIOWMX M NPOCTOTA M3roToBNEHWA. C TOUKM 3PEHMA TEXHMKO-
9KOHOMWYECKOr0 MOAXOAa NPUMEHeHMe nuHerHblix WM ogHO3HAayHO onpaBpaHO B
manorabapuTHblx ycTpoicTeax, notpebnAtowmx 1ok go 1..3 A. K Takum ycTpoicteam
MOXXHO OTHECTH:
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- 3apAOHbIe YCTPOWCTBA ANA aKKyMYNATOPOB;
- WM papuonpuemMHuKoB, nnenepos, puckmaHos, AOHOB, CUCTEM CUTHANU3aLMM 1 T.4.

PaunoHanbHOCTb MPUMEHEHUA NUHENHbIX WM 3HAUMTENbHO CHWXXAETCA Npu ToKax
notpebneHna 6onee 3...5 A. [pUYmnHbBI 3TOTO CREQYHOLLME:

- KonebaHwA CeTeBOro HaNPAXXEHWA CKa3blBAKOTCA Ha KOapduumeHTe cTabunusawum;

- € yyeToM konebaHuA HanpsxeHnuAa nutatowen cetm 220 B (+10%, -15%), Ha Bxome
crabunusatopa nNpuUXoguTCA YyCTaHaBnMBaTb 3aBbILEHHOE HanpAXeHWe, KOoTopoe
npuBOOMT K HeonpasfaHHO 60MnbWOMY NAAEHWI0 HamnpAXeHWA Ha MNPOXOAHOM
TpaH3ucTope crabunusatopa 1, Kak CneacTane, K BbICOKOMY TEMOBbIAENEHUIO;

- 6onbwon notpebnAemblii Tok TpebyeT npuMeHeHWA rabapuTHbIX pagMaTtopoB Ha
BbINPAMAAKOLLMX OMO4AX U JIMHEAHOM CTabunn3aTtope, YTo yxyaLaeT TENNOBOA PeXuM u
rabaputHble pasmepbl YCTPOWCTBA B LLESIOM.

[ocTaTtoyHo NPOCThl B U3FOTOBMIEHUW W 3KCMyaTaLun BTOPUYHbIE UMMYNbCHble UM,
UX OTAMYaeT NpPOCTOTa W3rOTOBAEHWA W AELIEeBM3HA KOMMnekTywwwmx. OnpaeaaHo
KoHcTpyuposatb WM no Takoi cxeme AnA YCTPOWCTB C TOKOM notpebnenHua 1...3 A, ona
6ecnepebontbix UM K cuctemam BuaeoHaAbNIOOEHUA U OXpaHbl, PagMOCTaHLMAM,
3apAQHBLIM YCTPONCTBAM.

[MaBHOE NPenMyLLECTBO MMMYfbCHBLIX CTabUnM3aTopoB Nepeq NMMHERAHbIMY - fyYLlne
mMaccorabapuTHble XapakTepucTukn BbINPAMUTENA, uUIbTpa, npeobpasosarens,
ctrabunusatopa. OgHako wx oTnnyaet OONbLUOA YPOBEHb MNOMEX, MNO3TOMY npu
KOHCTPYMpOBaHuM Heob6XO0AMMO YOenuTb BHUMAaHWE IKPaHUPOBAHWKO W NOAABAEHUIO
BbICOKOYACTOTHBIX COCTABAAIOLLMX B LUMHE NUTaHWA. 10 3TON e NpUUMHE NPUMEHEHME
Takux CTabunm3aTopoB ANA NUTaHMA My3blKafibHbIX LEHTPOB M NOLOOHbLIX YCTPOMCTB
BECbMa OrpaHnyeHo.

B nocnepHee BpemMA MOny4nsiv LUIMPOKOE pacnpocTpaHeHwe umnynbcHble WM,
NOCTPOEHHbIE HA OCHOBE BbICOKOYACTOTHOr0 Npeobpasosartena ¢ 6ecTpaHchopMaToOpHbIM
BXOA,0M. OTW YCTPOWCTBA, MUTAACH OT NPOMBbILLIEHHON ceTn ~220 B, He copepxaT B CBOEM
COCTaBe POMO3AKMX HWU3KOYACTOTHBLIX CUNOBLIX TPaHCOpPMarTopos, a npeobpa3oBaHue
HanpAXXeHWA ocyuiecTenAeTcA Ha yactotax 20..400 «klu. Takue WM obnapatoT Ha
NOPAZOK fyylMMK MaccorabapuTHIMM NoKa3aTenAMMU N0 CPABHEHUIO C JIMHEAHBIMU, UX
KO moxet pocturatb 90% u 6onee. OpHAKO MX OTNIMYAET [OCTATOUHO BbICOKMIA YPOBEHD
CIIOXKHOCTH, BbICOKUIA YPOBEHb MOMEX B LUWHE NWUTAHWA, HU3KAaA HapeXHOCTb, BbICOKAA
cebeCcToMMOCTb.

OcCHoBHble NapaMeTpbl BTOPUYHBIX HU3KOBOSIbTHLIX MCTOYHWKOB NUTAHMA:

- AManasoH JonNyCTUMbIX BXOGHBIX HAMPAXKEHWNIA;
- BbIXOAHOE HanpmXeHue 1 TOYHOCTb ero NopaepXKaHusa;
- AmManasoH pabo4nx TOKOB Harpysku.

BaXkHbl TaKXe 1 HeKoTopble Apyrue napameTpsl ctabunusatopos UMM:

- MUHUMabHO AOMYCTUMOE NafeHne HanpAXEHWA Ha cTabunusartope;
- coBCTBEHHBI TOK NoTpebnexus;

- KO3OPULMEHT cTabunm3aumm No HaNPAXKEHMIO;

- KO3(PULMEHT cTabunmaauum no TOKy Harpysku;
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Bbnokun nutauuAa Ha 1,5..9 B

- MakcumarnbHana paccemBan MOLLHOCTb;
- TeMnepaTtypHbI KOAMMDULMEHT BLIXOLHOrO HaNPAXEHUA.

MpuHunnuanbHo nobon BTOPUYHBIA WM, pabotarowmii ot cetn 220 B / 50 'y ¢
BbIXOOHbLIM HaNPAXEHUEM HUXKe CeTeBOro, AOMKEH CofepXXaTb Takue anemMeHTbl:

- DEeNUTeNb CETEBOr0 HaNPAXEHWA - PE3UCTUBHbIA, KOHAEHCATOPHbIA UM NOHVXAOLLLUIA
TpaHcopmatop (B MMMYMAbCHBIX WUCTOYHWMKAX MWTAHUMA 3TO BbICOKOYACTOTHBLIN
TpaHcdhopmaTop);

- BbINPAMUTENb 3TOr0 NOHMXEHHOr0 HaNPAXeHWA;

- cTabunn3aTop BbIXOQHOTO HaMpPAXEHWA, KOTOPbIA HeO6XOAMM MOCKONbKY HanpmXeHue
nuTaroLwen cet MoxeT KonebatbcA oT 175 po 240 B, a HanpAXXeHue Ha Harpyske, kak
npasuno, LOMKHO NOAAEPKMBATLCA C TOUHOCTLIO He Xyxe 1%.

BaxHbiM y3nom WU asnAetca ctabunusatop. B umnynbcHbix UM 310 MoXeT 6bITb
netnA obpaTHOM CBA3W C WCMONb30BaHWEM OMTOMAPbl WKW CrheunanbHoi 0BMOTKM
TpaHcdopmartopa. B nuHenHbix knaccuueckux UMM Ha Bxop ctabunusatopa noctynaer
BbINPAMIIEHHOE HanpsXeHuwe ¢ nynbcaumAaMu yactotod 50 wnm 100 . Harpyska
MOAKMOYAETCA K BHIMPAMMUTENO WM NOCNEAOoBaTENbHO CO CTAabunusatopom, unu
napannensHo crabunusatopy. COOTBETCTBEHHO, BO3MOXHO [Ba BapuaHTa NOCTPOeHUA
cTabunmsartopa: napannenbHbli MK NocnepoBaTesbHbINA.

MapannenbHblil  cTabunuaatop BKIKOYEH MapaninenbHo MNUTaeMon Harpyske,
COOTBETCTBEHHO, W BbINpAMUTENtO. [lpuM yBENUYEHUU HANPAXKEHUA Ha Harpyske
cTabunnu3atop yMeHblUaeT CBOE COMPOTUBMEHWE U OTOMPAET LOMONHUTENbHLIA TOK OT
BbINPAMUTENA. [1pK 3TOM NPOUCXOOMT YBENMUYEHWE NAAEHUA HANPAXEHWUA HA BHYTPEHHEM
COMNPOTMBMIEHNN BBLINPAMUTENA W CETEBOro Aenutena. B pesynbTate HanpAXeHuwe Ha
Harpyske yMeHbLLaeTcA.

MocnepoBatenbHbIn cTabunmsaTop ucnonb3yetcA ropaspo yawe. OH obbegmHAeT
dyHKUMKM cTabunu3aTopa HanpAXeHua W ponosnHutenbHoro dunbtpa WM. Takoi
crabunusartop nogksoyaeTca K sbinpAMnUTENto UM nocnegosaTensbHO € HAarpy3komn. Takum
obpa3omM, Ha HeM HensbexHo napaeT 4acTb BbIMPAMIIEHHOr0 HanpAxeHuA. [pu
YBEJIMYEHUN BLIXOOHOMO HaMpAXEHUA BbINPAMUTENA TakoW cTabunusatop yeenmunBaeT
BESIMUMHY MAfatoLLEro Ha HEM HAaMNPAXEHWA, NPWU YMEHbLUEHUN BbIXOQHOMO HanpaXeHua
BLINPAMUTENA - yMeHblaeT. B otnuume oT napannenbHbix cTabunusaTtopos, ANA
nocnenoBaTerbHbIX BaXHbIM NapamMeTpoM ABAAETCA TOK K.3. U 3aliuTa ctabunusaropa ot
BbIXOA M3 CTPOA MpW K.3. HArpy3Kku.

BoNbLUMHCTBO MHTErpanbHbIX CTabunusaTopos (cepuin 78XX, 79XX 1 T.1.) B pexume
“K. 3.” MPOCTO OrpaHWMuYMBaKOT TOK HArpy3ku, He OTK/YaA NpU 9TOM BbIXOLHOMO
HanpAXeHwA. T.e. B HWUX WUMeEETCA cucTema 3aliuTbl BHYTPEHHEro TpaHaucTopa OT
MPEBbILLEHNA MakCUMarnbHO OOMNYCTUMOro Toka. OTO NAOXO TeM, YTO MPU OAWUTENIbHOM
HaXOXOEHUM B pexume “K.3.” MOLLHOCTb, BbiAeNAeMan Ha Takom crabwnusatope,
NPEeBbILLAET AOMYCTUMYIO (@ OAA 3TOr0 MHOrga [OCTaTouHO M 1.2 muH). Ctabunusatop
MHTEHCWBHO pPa3orpeBaeTcaA W BbIXOAMT W3 CTPOA W3-3a TENN0BOro neperpesa. MoaTomy B
xopowem cTabunmsatope HanpAXeHWA nocne “K.3.” Harpysku AOMHKHO MPOWUCXOAUTb
OTKJIHOYEHWE BbIXOQHOMO HANPAXXEHWA U PE3KOE YMEHbLUEHUE TOKA Harpy3Ku.
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MCTOYHMKM NUTAHMA C KOHAEHCATOPHLIM AenuTenemM HanpAXXeHusa
Buumanne!
YcrporictBa, cXxeMbl KOTOPbIX NOKa3aHbl HA PUC. 1-4, UMEIOT ranbBaHNYeCcKyro CBA3b
Harpysku ¢ nutarowjes cetbro 220 B 50 I'y. [MoaToMy, Koraa OHU BKJIFOYEHbI B CETb,
3anpeLyaeTcA npuKkacatTbCA K IF0ObIM UX INIEMEHTaM.

Ceteson UM ¢ racAwmm KoHgeHcatopoM (puc.1) O. Xosaiko (P N211/97), no cytu,
€CTb [EenuTeNb HanpAXXEHWA, y KOTOPOro BEPXHEE MNIEY0 - KOHOAEHCATOP, a HWXHEe
npegcTasnAeT Cobon CAOXKHYHO HEMIMHENHYO AMOLHO-PE3UCTOPHO-KOHAEHCATOPHYHO LieMb.
OTMM onpegeneHbl HEAOCTaTKM W OOCTOMHCTBA TakuX YCTPOWCTB. MakcumanbHbliA TOK
Harpy3ku OnpepenAeTcA HOMUHANOM racALLero KoHgeHcaropa, u npy Tokax 50...100 MA
rabaputbl 9TOr0 KOHAEHCATOpa CTAHOBATCA COM3MEPMMbI C rabaputamu CeTeBoro
TpaHcopmaTtopa B JIMHERHbIX WCTOYHWMKAx nutaHuA. oaTomy TakaAa cxema WM
ucnonb3yeTcA TOMbKO [ANA NUTaHuWA cnaboTouHblx noTpebutenen, Hanpumep
papuonpueMHmUKa, Unu onA 3apAaku akkyMmynatopos. Ha puc.1a nokasad UMM ¢ MocToBbIM
BbINpAMUTENEM, a Ha puc.16 - ¢ opgHononynepuogHbIM. HanpaXeHWe Ha Harpyske
onpepenaeTca Tunom ctabunutpoHa VD2 unu VD1.

- - Ona Toro Ytobbl MCTOYHMK MOr paboTatb B
e T VD2 LUMPOKOM MHTEpBaJie TOKa Harpysku C BbICOKUM
- + 2 Ny KMNA, [pocTtaToOMHO  BXOQHOW  OEenuTenb

? <PE & ™ 7
s » 4 2| aw 8 | o HanPAXeHUA BLIMOSHUTL YUCTO PEaKTUBHbLIM,
S| le? = gZE ==R Hanpumep KOoHOeHcaTopHelM (puc.2). OH
w1 | ™| noseonaer monmonnutensHo crabunuamposath

D —
BbIXOLHOE HanpAXeHue UCTOYHMKA
a) Puc.1 6) A P

nocnenoBaTenbHO BKNHOYEHHbIM  cTabunnsa-

TOPOM, Yero Henb3A Aenatb B 0ObIMHOM WCTOUYHWKE C racAwmMm KoHAeHcaTopoM. Ho
nocnefoBartesibHbld  CTabunmM3aTtop MOXHO MCNOSb30BaTb TOMbKO MPU OrpaHuyeHum
HanpAXXeHWA Ha ero BXxoge, YTo 3aMeTHO cHxaeT Kl yctponcTsea.

[Mlo3TOMy  WUCTOYHWMK C  KOHAEHCaTOpPHbLIM -—
[eNUTENeM  HanpAXeHWA  LenecoobpasHo , les Lot Iaw
ucrnonb3oBarb  AfiA COBMECTHOW pabotel € g
UMMYNbCHbIMU CTaGI/IJ'IVISaTOUpaMVI. VpeanbHo 2 RS Iczl L
noaxoauT OH [ANA  YCTPOWCTBA, AJIUTENBHO
noTpebnAlrLLero Manbli TOK, HO Tpebylolero B =

onpepeneHHbIn MOMEHT PEe3KOro ero yBesIMYeHuA. Puc.2

Hanpvmep, KBapTMpHOE CTOPOXXEBOE YCTPOMCTBO Ha

Mukpocxemax KMOI ¢ ucnonHuTenbHbIM Y3510M Ha Pefie U 3BYKOBOM CUrHaIM3aTope.
Tok Yepe3 KoHOeHcaTopHbli aenutens 6yoet umeTb asosbii casur B 90 rpag.

OTHOCUTESIbHO HanpsXXeHWA CEeTW, NO3TOMY TaKON OeNUTeSlb HanpfAXXeHna He noTpebnaer

aKTUBHOW MOLLHOCTM U He TpebyeT oxnaxpeHuA. TOK yepes genuTtenb MOXHO BbibpaTb

60MbLUMM, OLHAKO 9TO MPWBELET K aKTMBHbLIM MOTEPAM B MPOBOAAX WM K YBEJIMYEHMIO

macchl 1 obbema ycTpoicTea. MM03TOMy TOK Yepe3 eMKOCTHON OenuTeNlb HamnpaXeHuA
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Bbnokun nutauuAa Ha 1,5..9 B

Bblbupatot B npegenax 0,5...3 0T MakcMmarbHOro Toka Harpy3km (IH makc).

BbixopHoe HanpsxeHue UBblx, yactota cetu f, HanpAxeHwe cet UC v NOMHbIA
BbIXOLHOW TOK (CTabunMTpoHa W Harpy3km) IBbIX UCTOUHMKA (pKUC.1a) CBA3AHbI Cneayow M
obpasom:

IBbIX = 6,28 X f x C1 x (2Uc - UBbIX).

C yyeToM nageHunA HanpAXeHnA Ha guogax mocta Up, (okono 0,7 B), 3aMeTHbIM npu
Manbix 3HaveHuAx UBbIX, onA puc.2 hopmyna BbIrNALMUT:

IBbix = 6,28 x f x C1 x [Uc/2 - (Uebix + 2Up) x (1 + C2/C1)].

EmkocTe u pabouyee HanpsxeHue koHpeHcatopa C2 BolbupatoT ucxopgA w3
HEeobXxoaMMOro BbIXOLHOrO HanpAXEHWA; COOTHOLUEHWE 3HayeHui emkocten C1/C2
obpaTHO nponopunoHanbHO 3HayeHuAM napatowero Ha C1 u C2 HanpAXeHuA.
HeobxogMmMo y4yecTb, 4TO amniMTygHOe HanpAXeHwA cetu B 1,41 pasa npesbiwaet
pencTeytowee, n BblbpaTb KOHAEHCATOPbl Ha COOTBETCTBYHOLWEE HOMWHANbHOE
HanpAXeHue.

PeanbHO B KOHAEHCATOpax, M3-3a HanNM4MA NOTepb B UX QU3NEKTPUKe, npu paboTe B
CETWN NEPEMEHHOr0 TOKa MOXET BbILENATLCA HEKOTOPOE KOMMYECTBO Tenna. OTO Hapo
yunTbIBaTh MPY NPOEKTUPOBAHUM NOJOBHBLIX YCTPONCTB. He HarpeBaroTCA KOHAEHcaTopbl
cneumnanbHbIX TUMOB, pPacCUMTaHHble Ha OOMbLUYHD PEeakTUBHYHO MOLLHOCTb. Takue
KOHZEHCaTopbl UCMOMb3YHT B NHOMUHECLLEHTHbIX CBETUNbHUKAX, B MYCKOPErynNPYHOLLUX
YCTPOWCTBAX aCUHXPOHHBIX ONEKTPOABUraTenen n T.n.

bectpaHccopmaTopHblit UICTOYHUK nuTaHna 5 B/0,3 A

Cxema WU obLiero HasHauyeHnA ¢ HanpAxeHue 5 B n Tokom fo 0,3 A npuBepeHa Ha

puc.3.

JenuTtenb HanpAXeHWA MNATUBONBLTHOMO

o ]_5315BOBMK UCTOYHMKA  COCTOMT M3 ByMaxHOro
S DA1 _ koHpeHcatopa C1 n mByx okcmpHbix C2 n C3,
N VD1 KP1742EH5A 6

& 2 06pasylolMX HUXKHEE MO0 CXeMe HenonAapHoe
8 200mk 7 nneyo emkoctbto 100 MK®. [MonApuayroLMMK
< X208 TF c4 [MofaMn ANA 3TUX KOHAEHCATOPOB CRyXaT
VD1 KLj402A 2000 Mk x25 B-|- neBble Mo cxeme Auoasl MocTa. Mpu HoMUHanax

3NEMEHTOB, yKa3aHHbIX Ha cxeme, Tok K.3. paBeH
Puc.3
600 MA, HanpsXeHne Ha KoHpgeHcaTope C4 npwm
OTCYTCTBME Harpy3ku cocTasnsaeT 27 B.
BectpanccopMaTopHbIi UCTOYHUK nuTaHuA 1,5 B/2 MA

C1 0.05 ik x400B Uctounnk 6GecnepebonHoro nutanuAa AnA
<_"‘| vb2 f223  VTLKTSIA - kapleBbix 3NEKTPOHHO-MEXaHMYeCKMX 4acos

1 | i< npuBefeH Ha puc.4. Takve yachl 06bIYHO NUTAOT
A223 S0

OT OOHOr0  ranbBaHWYECKOro  JfeMeHTa
c2 3 + o Hanpsxenvem 1,5 B. WI BbipabatbiBaeT
+| 2w +| 100m | s00m |F
X508 x258 | x63B

~220B

HanpsaxeHve 1,4 B npu cpegHEM TOKe Harpysku
1 MA. HanpraxeHue, cHAaToe ¢ pgenutena C1/C2,
Puc.4 BbINPAMAAET y3en Ha anementax VD1, VD2, C3.

Y+ KHarpyske |
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bnokn nutaimAa Ha 1,5..9 B

bes Harpy3ku HanpAxeHwe Ha koHpeHcatope C3 He npesbiwaeTr 12 B. B 0bbluHOM
pexxuvme paboTtbl aneMeHT G1 BbINOMHAET (PYHKLLMM ONOPHOMO UCTOUHMKA. [TpK 9TOM TOK,
notpebnAemblin 0T G1, MuHUManeH. Mpy OTCYTCTBUM HaNPAXEHUA B CETU Yackl paboTatoT
OT raflbBaHNYECKOro dNeMeHTa.
TpaHccdopMaTopHbIN UCTOYHUK NUTAHUA C racAMM KoHaeHcaTopom 3 B/0,5 A

OnA ycTPOMCTB, MOKasaHHbIX Ha puc.1-4, npucyw, HeJoCTaToK - MOBbILEHHAA
ONaCHOCTb K3-3a rafbBaHNYECKOW CBA3W WX BbIXOAA C 3NEKTPUYECKON CeTbro. [o3aToMy
npencTaBnAeT WHTEPEC KOMMPOMUCCHbIM BapuaHT: npocton WM ¢ racAwmm
KOHAEHCATOPOM U [OCTYMHbIM Af1A M3rOTOBAEHWA TPaHCAOPMATopoM C HebonbLmm
YUCNOM BUTKOB, OBECneunBaroLMM ranbBaHUYECKY0 Pa3BA3KY OT CETW, a 3HauwuT,
anekTpobesonacHoCTb. TpaHcopmaTop CTAaHOBWUTCA MPOCTbIM B W3rOTOBSIEHUU, €Cnn
HanpAXeHVe Ha ero NnepBnYHON 06MOTKe orpaHnunTb 3HavyeHnem okosno 30 B. [nAa atoro
pocTtatoyHo 600...650 BUTKOB CpaBHUTENBHO TOCTOrO, YyOOOHOro NpM HaMOTKe NpoBoaa
(puc.5). N3nnwek HanpAxeHuA ceTu racut koHgeHcatop C1 (paccunTaH Ha HanpAXXeHue
He MeHee 400 B), BKNOYEHHbIA NOCNEROBATENIbHO C NEPBUYHOA OOMOTKOIA.

Takon WM MOXHO wncnonb3osaTb OnA

nWTaHuA  ayawonneiiepa,  AMCKMaHa, cr

VZ%% VT1 KT8155
FU1 0,25 Mx T

papuonpuemMHuKa unu Apyrux yCTponcTs. = | e
TpaHcopmaTop  U3rOTOBMEH  HA +

maruuTonposoge LLU12x15. Wcnonb3osaH § 15! @ —

nposopg, M3B-1 guametpom 0,16 MM; uncno 2 -

BUTKOB MEPBUYHOMA W BTOPUYHOW OBMOTOK -  C2 1000 Mk x16B c2 o

600 u 120..140 cootsetcTeeHHo. Mexpy O 90 X108 Puc.5 -

obMOTKaMM HamaTblBaeTCA W30MALMOHHAA
NpOKfagKa 13 NaBcaHOBOM MAEHKM TonwmHow 0,1 MM uiam KoHAEeHcaTopHon bymarn.

[na TOro 4tobbl YCTPOWCTBO HE BLILLIO U3 CTPOA MpW BKIOYEHUM 6€3 Harpysku, K
Bbixogy Mocta VD1...VD4 cnepyet nopgkntountb ctabunutpor O815. [OnA orpaHuyeHua
Toka npu BkoyveHun WM nocneposatenbHo ¢ C1 HeobxoaMmo BKMHOUMTL PE3NCTOP
conpotmenexunem 220...390 Om tna MJ1T-1 BT, a anA paspAgku KoHgeHcaTopa nocne
OTKNIOYEHUA - mapannenbHo emy peauctop conpotueienmem 300...510 kOm tuna C2-23-
0,5 Br.

ManoMouiHble HeCceTeBble UICTOYHUKMN NUTAHUA

MUcTovHuk nutanma 5 B/12 mA u3 RS-232 LM78L05
nopra RS-232 Gnd 1 1 In . :)ut—+5v
Ha npaktuke yacto HeobxopMMO 3anuTaTb 2021F_|_0.00%F_r 12
noTpebnAoLWwee HU3KY MOLLHOCTb YCTPOWCTBO TR
OT LUWHbI, TOE UMEKTCA TONbKO WMMYSbCHLIE 1N914B 43
HanpAxeHuA. PelueHne aToit npobnembl npu RS-282RTS
pabote c wuHon RS-232 nokasaHo Ha puc.6. B D Ro
cxeme ucnonb3yetcA crabunusatop LM78L05. 1N914B
HanpaxeHune +5 B nonyvaetcA u3 curHanos R$S-232DTR S Puc.6
BbnokHot “Papioamaropa” N2 3-2005 E-'S'



Bbnokun nutauuAa Ha 1,5..9 B

RTS n DTR B wuHe RS-232. 31a cxema, paxe npu pabote ot Hoytbyka (nopratneHOro
KOMMbOTEPA), MOXET BbiAaBaTb TOK A0 12 MA. EQMHCTBEHHDBI HEZOCTATOK - 9TO TO, UTO
nuTaroLLeecA ot ctabunmsatopa yCTPOACTBO, HanpuMep, TPaH3UCTOPHO-TPAH3UCTOPHOM
NOTVKK, OOMKHO ObITb M30IMPOBAHO OT Kopryca KomrnbroTepa (www.radiomania.by.ru).
[ ByXnonApHbIA MCTOYHUK NUTaHnA 9 B ot opgHon 6aTtapen

Takon NCTOYHWK NUTaHWA HeobxoauM ANA NMUTaHMA nepeHocHon POA, copepxallen,
Hanpumep, onepaumonHble yeunutenu. UMC MAX1044 npenctaenaet coboit KOHBepTOp
HanpAXeHWA C NepeHocoM 3apaga ot koHgeHcaTtopa C1 kK koHgeHcaTopy C2 (puc.7). B
npouecce pabotbl MAX1044 BHauane nopkntovaet "+" BbiBog C1 K nuTarowemy
HanpAXeHuto, a ero "-" BbIBOA, - K 06Liemy nposopy ("Electronics Design”, Oct, 1994).
Mpoucxoput 3apAp C1 ot 6aTapen. 3aTem NPOMCXOQUT NEPEKNOYEHNE TakK, YTO "+" BbIBOA,
C1 okasblBaeTcA noakmoyeH K obLiemMy nposogy, a ero "-" BbiBO4 - K BoiBogy 5 VIMC. B
310 e BpemaA "-" BbiBop, C2 nopkntouaetca K Boiogy 5 MMC. 3To no3sonAet 3apAnTb C2
OT paHee 3apAxeHHoro C1.

Takoe nocTpoeHue npeobpasosaTena |||||__|_

R
no3sonAeT pes3kKo YBENNYUTDL ero

3O PEKTUBHOCTb, MOCKOSIbKY MOTEPU MOLLHOCTM
NPOUCXOAAT TONBKO Ha BHYTPEHHEM — Oz m
(B:(H)I'IpOTI/IBJ'IeHMVI KOMMYTUPYHOLLUX Knmqemt,T[ % ]
yTpn MC. — I
NMC pabotaeT Ha yactoTte npeobpasoBaHuA | E
7...10 kl'W, 1 BbixogHOe HanpsaxeHue "-" 9 B Ha — c2 m

KoHpeHcaTope C2 npakTMY4eckM paBHO nNo
BE/IMYMHE HaNpPAXEHU nutarowen baTtapeu.
Takaa uvactoTa npeobpasoBaTenA MOXET
co3aaBaTb CrbIWUMMYKO MOMEXy B NuUTaroLeicA oT npeobpasosaTtena ayauoannaparype,
0COBEHHO ecnu He NpPUHATL MEp NO 3KpaHWpoBaHuto. Moatomy B UMC npepycMoTpeHo
noebileHne pabouvein yactotol npeobpasoBaHnA npumepHo B 6 pa3. [AnAa aToro
NPOW3BOANTCA COeMHEHWE BbiBoda 1 K MUTAOLLEMY HanpAXKeHMO (Ha cxeme MokasaHo
Kak pasoMKHYTbIA KIHY).
Crabunusaropbl NOCTOAHHOIO HaNPAXXEeHUA

C1=C2=001Mk
'EI: Puc.7

Crabunusarop HanpsaxeHuAa 5 B/1 A u3 HanpaxeHua 12 B

B atom crabunnsatope (www.interg.org.ip) (puc.8) uCnonb3yloTCA TPEXBLIBOAHbLIE
nocnegosatenbHble ctabunuaartopbl HanpaAxeHuA. Bmecto UMC LM317 B ctabunusatope
MOMOXWUTENBHOMO HaMPAXEeHUA MOXHO WCMonb3oBaTh ctabunusaTopsl cepun 7805, a
BMecTo LM337 B cTabunusatope oTpuuatensHoro HanpaxeHua - 7905. UMC Heobxogmmo
ycTaHoBUTb Ha papuatop. Pesuctopbl VR1 u VR2 no3BonAT TOYHO yCTaHaBAMBATb
BbIXOQHOE HanpsxeHue crabunusartopa. Ctabunusatop Takoro Tuna obecneunBaeT
HU3KUI YPOBEHb LUYMOB W MynbCcauuin BbIxOgHOro HanpAxenua. KM crabunusatopa npw
BXOLHOM HanpAxeHun 12 B n BbixogHoM 5 B He npesbiwaet 42%.
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Perynupyembiin ctabunusatop HanpaxeHua 3...25 B/2 A ¢ BLICOKUM K.N.A,.
OcHoBHble xapaktepucTukm (A. 3aBpuuko, P N26/99):

MaKCUMasibHbIA TOK Harpysku 2A
MakCMMasnbHOe BXOQHOe HanpAxeHne 30 B
WHTEpBaJsT BbIXOQHOMO HanpAXeHuA 3..25B
KoahpuLmeHT ctabunmsauum 150
D2
ot
+12¢ IN vi v +5Y OUT
] o
O LM317 8]
Ry . r S
1.2k Adj D3 120
Dl]i A+ 1
Pilot A L e vR1 | 73,
anp 500
(LED) ¢~ 1ou
- O
GND *es VR2 GND
4l |+ Tiou 500 |+
X T, TR
Adj 0s] R3
A 120
O - LM337 O
¥i Vo
-12v IN -5V OUT
» s Puc.8

B 3TOM KOMMeHca-
LLMOHHOM ctabunusartope
perynupyrowuin - TpaH3ucTop
VT1 BKNMOYEH NO CXeMe ¢
obwmm amutTepoM (pmc.9).
3710 yBenuuuBaet Koapu-
UMeHT crabunmsaummn yctpon-
CTBa, YMEHbLUAET nNapeHue
HanpAXXeHWA Ha perynupy-
rowem TpaH3ucTope 7
obecneunBaeT BbicoKuiA KL,
yctpoiictea. Ha QY DA2
cobpaH Komnaparop.
O6pasuoBoe HanpAXxeHue
co3paeTcA NCTOUYHNKOM
cTabunbHoro Toka Ha VT2 u
VD2 " nopaetcA Ha

uHBepTupytowmii Bxop OY. Ha HEMHBEPTUPYIOLLWMIA BXOL MOCTYNAaeT HampAXeHue C
penutena R3R4, nponopunoHanbHoe BbixogHOMY. QY CpaBHWBAET 3TV HANPAXKEHWA, U Ha
€ro BbIXxofe NOABMAETCA HEOOXOOMMBbIA YNPaBAOLNA CUrHas, KOTOPbIA MOCTynaeT Ha
MMC DA1, yeTbipe ngeHTnYHbIX MOT-TpaH3ucTopa KOTOPOi BKITHOUEHb! Kak OfMH MOLLLHbINA
TpaH3ucTop. 31O cAenaHo ANA yBenMYeHnA AOMyCTUMOro TOKa MCTOKA, KOTOPLIA MOXeT

+ ! N . .
o L wﬂ v vn R) T 1000+
1000 MK = MK
.35; L xrgrep  XN3038 H 33« »258
~Yr2 160« _
VD1 Kfi5224 ;
@ 2 7 6 % 1 L DA2
e I" s i e e ** Kaoyraos | |
9-: 2 b £ ‘E
T, —;{EI ) ‘—__‘Q]) —r—_g'l) " XvD?2 | 7
8 l_ | ey iy
) s] w T v bm I @
R1 KSSTEMA | gy RS  RE
200 434 T Y
- - Y _— -
Puc.9
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Bbnokun nutauuAa Ha 1,5..9 B

pocturatb 80 MA (orpaHunueH R1), u pnA yBENWYEHWA KPYTU3HbI 3TOMO COCTABHOrO
TpaH3ucrtopa go 16 MA/B.

DA1 obecneumsaet 6a30BbIn Tok VT1 0o 80 MA, uto (npu h213 = 40 y VT1) no3sonaet
nony4nTb TOK Harpysku Ao 3 A. bnarogapA Mcnonb3oBaHWIo CXeMbl C 0BLLUM SMUTTEPOM,
crabunusarop 6yget pabotaTb Aaxe NPU HANPAXKEHUN MEXAY SMUTTEPOM U KOSSIEKTOPOM
VT1 paBHbiM 1...1,5 B, T.e. 65IM3KOM K HANPAXXEHWIO HACbILLEHNA.

Pesuctop R2 u guog VD1 HyxHbl gfiA 3anycka crabunusatopa npu BKNKOYEHUM
MUTaHWA. 3aTeM OHW MPaKTUYECKU HE BIMAKOT Ha paboTy ycTpoicTea. epemMeHHbIM
pesuctopom R3 yctaHaBnnBatOT HEOOXOAMMOE BbIXOLHOE HampmXeHue. Ero HukHui
npenen paBeH HanpAXeHwto cTabunusaumn ctabunutpoHa VD2 (ana KC133A1 - 3,3 B), a
BEPXHUIA MOXHO onpefenutb no oopmyne U = 3,3 x R3/R4.

Mpu UBx He 6onee 25 B B ctabunusatope ucnonb3yetca UMC K547KI1b, a meHee 15
B - K547KM1B. VT1 - nobon p-n-p ¢ Tokom Konsiektopa 6onee 3 A u HanpAXeHuem
KosnekTop-aMutTep He MeHee 35 B, Hanpumep, KT816b...KT816I", KT818b...KT818I". B
kauectBe VT2 npumeHumbl TpaHauctopbl cepum K303 wmnu KMN307. Bmecto OY
K140Y[11208 nogonayt K140Y[6 nnu K140Y[17; B 9TOM Ccriyyae ncknroyarot pesmctop R5.
Ownop VD1 - ntob0oi KpEMHWUEBBLIA MasriOMOLLHbINA.

UMnynbcHbIN cTabunusarop HanpaxeHnuA 5 B ¢ Boicokum KN

B atom crabunusatope ucnonb3yetcA cneuwanusvposaHHas UMC LM2575-5,0
(pnc.10). Ero BbixogHOE HanpsaxeHue coctaenAeT 5 B n 3apgaHo TMNOM NpUMEHEHHON
MMC. BxogHoe HanpmxeHue ctabunusatopa MOXeT CocTaBnATb 0T 7 fo 40 B. BeixogHon
curian MMC Ha BbIB. 2 npeacrasnAeT Co60M CEputo LUMPOTHO-MOZYNMPOBAHHbIX
umnynbcos. [locne dunbTpauum

uenbto L1C2 93TO0 HanNpAXEHUE 7.40B yin FEEDBACK -
nocTynaeT Ha Harpysky u Ha BbiB. 4 'WPUT | ) yom985 [ QUTPUT
MMC. B 3aBucumoctu OT ero -50 oUTPUT

BennunHbl UMC n3MeHAET LWMpuHY O

BbIXOOHbLIX UMMYNbCOB HA BbIB. 2 TaK, 61 |+ 3 (GND 5| ow
uTobbl  HanpAxeHne Ha C2 47w OFF
coctaenAno 5 B. bnaropapa pabote
B UMMYNbCHOM PEXUME MOLLHOCTb,
paccemsaeman Ha IMC, Hesenvka un Puc.10
KMNO crabunusatopa cocTasnAet
0Kono 90%.
JNuHeiHbi ctabunusarop Ha 5...9 B/7A

NMC KP142EH5, KP142EH8, (7805...7809) moryT oTgaBaTb B Harpysky TOK [0
1,5...3 A. OpHako akcniyaTaumA WX C NPepesbHbIM TOKOM HarpyskuM HeXenartesibHa.
Ob6neruntb Tennosoii pexxum pabotel UMC B NOg06HbBIX ClyvaAx MOXXHO, MOAKNHOUNB K Heil
BHELUHWA perynupytowmnin TpaHsnctop (puc.11). Mpu Toke Harpysku go 180... 190 MA
nageHve HanpAXXeHuA Ha pesncTope R1 HEBENWKO, 1 YCTPOMCTBO paboTaeT Tak e, Kak 1
6e3 TpaHaucTopa. MNpu 60nbLIEM TOKE 3TO NageHWe HanpaxeHuA pocturaet 0,6...0,7 B,
TpaHauctop VT1 HauuMHaeT OTKPbIBATbCA, OrpaHUMuMBaA TeM CamblM AajbHenllee

+] c2
ERBAI-004 | 330wk
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Al 142EHSA

V71 KT816A
17 2
+ +
DAt
+ 38 +
Uge 1 U &2 Uty

-

2.2 MK 1 MK

.

+

Puc.11

yBenuyeHne Toka uyepe3 Mmukpocxemy DA1. Ona
NOAAEPKUBAET BLIXOQHOE HaNpAXXeHMe Ha 3afaHHOM
YpOBHE, KaK W B TUMOBOM BKJIOYEHUM: NPU
MOBbILEHUN BXOQHOMO HanpAXeHWA CHWXaeTcA
BXOOHOM TOK, a CnefoBaTteflbHO, U HanpAXeHue
YNPaBNAKOLLEr0 CUrHana Ha IMUTTEPHOM Mepexoae
TpaHsuctopa VT1, u HaobopoT. HepoctaTok Takow
cxembl: npu K.3. B Harpyske TOK Yepes3 TpaH3uCTop
MoXeT pocTuub 20 A n gaxe 6onee, YTo NPUBERET K
BbIXOAY M3 cTpoA VT1.

NuHenHbIn cTabunusartop Ha 5...9 B/7 A n 3awwmron ot K.3.

Ana sawwntbl ot K.3. B cxemy puc.11 gobaenaetcA TpaHsuctop VT2. B cxeme Ha
puc.12 VT1 Takxe BbIMOAHAET PYHKUMM pPerynupyroero anementa. ConpotueneHve
pesuctopa R1 Bblbupatot Taknum obpa3om, utobbl VT1 OTKPLIBANCA NPU TOKE Harpysku
okono 100 MA. TpanancTtop VT2 pearmpyeT Ha M3MeHeHWe (Nog, [eiCTBUEM TOKA Harpy3Ku)
nageHvA HanpAXeHWA Ha peauctope R2 n oTkpbiBaeTcA, korga oHo pocturaet 0,6...0,7 B,
orpaHu4nBanA TeM camblM TOK Yepes perynupyroLLmin TpasaucTop VTi.

2.2 MK

241

KT818A

viz

KT814A
17 2] o+
oAl . ox
Ol KBRS | c2 == &
{ MK >

o

Puc.12

Y  paccmatpuBaemMoro  yctpoilctea  Aa
HegoctaTka. Bo-nepebix, [0BONALHO 6onbluan
paccevnBaemMan MOLHOCTb (NMPW MakCcMManbHOM ToKe
BXOOHOE HanpAXeHue [AOMHKHO MPEeBOCXOAUTL
BbIXOQHOE  Ha  BENWYMHY, PaBHYyH  CymMMe
MWUHUMANbHOrO  MafjeHWA  HanpsXeHuA  Ha
MUKpPOCXeMe W 3HAYeHWn HanpAXeHuA  Ha
3MUTTEPHOM nepexoge TpaHauctopos VT1 n VT2).
Bo-BTOpbIX, XecTkue TpebosaHuA K VT1, KoTOpbIn
OO/MKEH  BbIAEPXWBATb  MakKCUMasbHbIl  TOK

cTabunnsatopa npu 6onbWOM HanNpAXeHUn Ha Hem. [1o3ToMy Takon ctabunmsatop He

MOXET onro pabortatb B pexume “K.3.”
JInHenHble UCTOYHUKMN NUTAHUA

pabotbl

1N aypuonneriepa 3 B/130 mA 2
NN (puc.13) npepHasHade Tonbko anA &

ayavonneiiepa unn aukTocpora. B asapuitHon

cutyaumn UMM pesko yMEeHbLUAET HanpAXXeHne

Ha BbIXOAE. ATOr0 BNOSIHE AOCTATOYHO, YTOObI vD3-VD6

cnactv nneiiep B HECTAHAAPTHLIX YCMOBMAX 14

npu  3aKnMHUBAHUN .

BHELLUHEN Harpy3koW Bana ero ABurartesif), He

NPUMEHAA [OMOHUTENbHbLIX CMeuManbHbiX yD1, VD2 KO208A c2

(Hanpumep,

3I1IEKTPOHHbIX YCTPONCTB.
OcobeHHocTs MM - Hanuume pononHu- VD7 KC139A x358 x10B

VD1 VT1 KT8158

+
= vD7
Ies
VD3-VD8 KA5226 47 mx 47 Mk

Puc.13
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Bbnokun nutauuAa Ha 1,5..9 B

TenbHoi obmoTkm Il pnA obecneueHnA nutaHwAa 6asoson Lenu TpaHsuctopa VT1, uTo

obecneunBaeT Takue npeumyLLecTea:

- NOBbILLAETCA CTAbUNBHOCTD BBIXOAHOrO HaNPAXEHUA;

- NMO3BONAET UCMOMb30BaTb (PUALTPYHOLLME KOHOEHCATOPb!I MEHbLUEW EMKOCTH;

- obecneumBaeTCA pPexXnM HaCbILLLEHWA TPaH3UCTOpa B CTabmamnsaTope npu neperpyskax.
Mockonbky 6GOMLLUMHCTBO ayauonienepoB NWUTAKOT HanpaxeHwem 3 B npu Toke

notpebneHnAa 35...160 MA, KoTopbli Bo3pactaeT o 350 MA npu 3aTOPMOXXEHHOM

psuratene, 1o UM (C. Tyxxunud, P N211/98) nmeet cnepytoLime xapakTepucTuku:

- HanpAXXeHne nuTaHunA 220 B

- notpebnAeMbIn TOK, He bonee 15 MA
- BbIXO[LHOE HanpAXKeHue (CTabunmampoBaHHoOE)

npu Toke notpebneHna 130 MA 3,1B

- MaKCUManbHbI TOK, He bonee

(NPW CHWXEHUN BbIXOZHOrO HanpaxxeHua oo 1,5 B) 260 MA

Mnowanb ceyeHuAa TpaHcpopmaTopa He MeHee 1 cM2. YBenunuueath ee
HeuenecoobpasHo, MOCKOMbKY MOLLHbIA 60K NWTAHMA MOXET CXe4b Harpysky npu
asapuu. MNepsuuHan obmoTtka copepxmt 9000 BuTKOB Nposoga M3B-2 0,05 MM.

Mpexpe uYem HamatbiBaTb BTOPUYHYHD OOMOTKY, HEO6XoAuMO TLLATeNIbHO
1301MpoBaTb NepeuYHy0 0OMOTKY OT BTOPUYHOW. BTopuuHaa obmoTka Il BbInonHAETCA
nposogom M3B-2 pnameTtpom 0,2 MM 1 copepxut 800 BUTKOB C OTBOZOM OT CEPEAUHDI.
MoBepx Hee 6e3 n3onupyroLLEn NPOKNagkn HamatbiBatoT 600 BUTKOB LOMOSMHUTENBHON
obmoTtkum 11l nposogom M3B-2 guametpom 0,1 Mm.

KoHpeHcaTopbl Tuna K50-35, K50-29 unun umnopTHble. TpaHauctop KT815 MOXHO
3ameHnTb KT817 nnn KT819.

B pexume Bocnpon3sepeHuA 6e3 KacceTbl Npu MakCUManbHOW FPOMKOCTU He
OOSKEH NpoCnyLUMBaTLCA (POH MEpPEeMeHHOro Toka. lpu nepemoTke KacceTbl MOXeT
NnoABMTLCA (POH W YCUAUTLCA MNPU 3aTOPMOXEHHOM JIEHTOMPOTAXKHOM y3fie (KOHeL,
NePEMOTKM), - 3TO myata 3a (PYHKLWIO 3aLLUThI.

YMeHblueHue nynbcaumin B NpocToM ceteBoM apantepe 1,5..9 B
WmetowmecA B npopaxe CeTeBble

SB1 YT\
3. | KTBI (KTBI6) o) _ apantepbl KATANCKOro NPOM3BOACTBA Ha

S - HECKOMNbKO BLIXOAHbLIX HAMPAXEHUA Npu
-2208 +l BT § ;
N Y3 MOAKIOYEHUN K Mniedepy MM MPUEMHWKY
s § 15..98  pnatoT 60MbLUOMA (DOH NEPEMEHHOrO TOKA, Tak
n AV N " KaK B (punbTPe nocsie AMOAHOrO MOCTA Y HUX
L ~
I | = — [ 4. cTouT  nuwb  BNEKTPOAUTMYECKHit
VD1...VD4 p 14(2 530mkx108 KOHOEHcaTop eMKoCcTbio 470 MK®. Cxema
uc.

Ha puc.14 3HAUUTENbHO CHWKAET YPOBEHb
nynbcau.mﬁ TakKnx CeTeBblX apanTepos. ﬂ,OI‘IOJ‘IHVITeﬂbeIe getann pasmeliaroTcA B
Kopnyce camoro 6oka.

TpaH3ucTop XxenatenbHO YCTaHOBUTL HA HEOOMbLLION paguaTop U3 Kycka XXecTu unm
AopantoMuHuA.
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bnokn nutaimAa Ha 1,5..9 B

M3-3a napeHnA HanpAxeHnA Ha TpaHaucTope UMM nocne popaboTtku paet "casuHyThie"
Ha 1,5 B OTHOCWUTENBHO MONOXEHUA MepeknovaTena HanpaxeHwid SB1 yposuu. [nA
YCTPaHEHWA 3TOro Hapo nepenaATb NPOBOAHWKW, NoaxopAwme K SB1, u BoccTaHOBUTbL
COOTBETCTBME MeXAY YyKa3aHHbIMW Ha nepeknovaTene W peanbHbIMWA BbIXOOHBIMU
HaNPAXEHUAMM.

CrabunusumpoBaHHbii apanTtep 13 220 B 8 5...9 B/0,5 A

BONbLUMHCTBO KUTANCKUX CETEBBLIX 2AANTEPOB HE UMEKOT CTAbNIN3ATOPOB BLIXOJHOMO
HanpAxeHwA. Bcnepctene atoro Gonbluve NynbCauuy BbIXOQHOMO HanpPAXeHWA W ero
3aBUCUMOCTb OT TOKa Harpy3ku 3aTpygHAOT MuTaHue OT HUX  Kakoi-nmbo
PaaMO3NEKTPOHHO annapartypel.

OnA nonyyeHnA OUKCMPOBAHMA 3HAYEHWIA BLIXOLHOrO HAaMpPAXEHMA NPOLLE BCEro
ucnonb3oBatb Mukpocxembl KP142EH5 n KP142EH8 vnn aHanornvHblx MMMOPTHBIX K3
cepum 78XX. UMC cnepyeT yCTaHOBUTb Ha TENSIOOTBOAE B KOpMyce apantepa.

Ha pwuc.15 npusepeHa Vo5 KE5226
cxema WM wn 3apAgHoOro
yCTpOWCTBA ANA aKKyMynA- DAY KPIG2EHTA
TOPOB  papgMonpuemMHukKa. Vf/,'oygf +2 s
TR 120

KoHgeHcaTtop C1 ycTpaHAet
BbICOKOYACTOTHbIE MOMEXU, aq
BO3HMKAOWME B MOMEHT & /
3aKpblBaHuA amopos ‘2‘
BbINPAMUTENIBHOrO  MOCTA.
BbixogHoe HanpAXxeHue
5,6 B yctaHaBnuBawT nop- £2 10004 </8B R4 330
CTPOEYHbIM pe3ncTopom R3, Puc.15
a MakCUMasibHbIA TOK 3apAgkn (npumepHo 150 MA) - nopbopkoii pesuctopa R1 npu
NMOLKITHOYEHHON pa3pAXKEHHON akkymMynATopHoi 6aTtapee. bnok ynobeH Tem, uto 3apAnka
aKKyMYNATOPOB MPOVCXOAUT BbICTPO (4...6 4) M Nepe3apAANTb UX HEBO3MOXXHO.
YcTpoiicTo cobpaHo Ha ocHOBe ajanTepa
RW-900. Yeptexk neyatHom nnatbl npusepeH
Ha puc.16. Ucnonb3oBaHbl pesuctopbl MITT,
KOTOpble YCTaHOBNEHbI Ha nnaTe BEPTUKaNbHO,
o : R3 Tuna CM3-19a. [Ouopbl VD1..VD4 u
Q’}"g" | koHpeHcatop C2 - ot apanTepa, ocTanbHble -
B, L K pobasneHsbl B cxemy. KongeHcatop C4 MOXHO
; i AINGENS =0, yCTaHOBUTb MO0 OKCUAHBIN, HO €ro EMKOCTb
i ““‘_é A —c0) LOMKHA 6bITb He MeHee 10 Mk®. Ouop VD5 -
§

N

=
3
™D

4
Q47

£
+ 037 Jeeo

T 47K

‘l' G500 568

Lo AR

10

pit Nt060MN BLINPAMUTENBHBLIA MAKW UMMYABCHBINA.

ATt 50 MMC DA1 yctaHoBneHa Ha TEnnooTBOA
Puc.16 pasmepamu 10x18x38 MM NPOMBILLIEHHOIO
uc. U3roToBNEHWA. 1A XOPOLUEro OXNaXKpaeHuA B

HWKHe 1 BepxHem CTeHKax Kopryca apantepa MpocBepsieHbl MO LWeCTb OTBepCTui
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Bbnokun nutauuAa Ha 1,5..9 B

guametpoM 6 MM. Ecnu ykasaHHOe oOrpaHuyeHve BbIXOOHOTO Toka He TpebyeTtcs,

pesuctop R1 n koHpeHcatop C3 MOXHO UCKNHOUNTL. B Takom BapuaHTe MakCMMasnbHbIN

BbIXOQHOW TOK coctaenAeT 0,5 A npu HanpsxxeHun nynscauuin okono 1 mB. MNMopgobpas

conpoTmeneHnAa pesuctopos R3 u R4, MOXHO HacTpouTb ctabunusatop Ha Apyroe

BbIXOQHOE HanpAxexue (6...9 B) B npeaenax, LonycTMMbIX TPaHCOPMATOpoM agantepa.
JNnneiHbin perynupyembinn UMM 0...20 B ¢ perynnpoBkoii ToKa K.3.

NN (puc.17) cobpaH NO TPagULMOHHOW CXEME C MOHWKAKLWMM CETEBbIM
TpaHcchopmaTtopoMm T1 n BeinpAmuTenem ¢ cunstpom VD1. B UMM ocywecTtenaeTcA
cTabunusauma BbIXOLHOrO HanpAXeHunA NOCPEACTBOM “Cnosb30BaHWA
nocnepoBatesibHbIx cTabunusatopos DA1, onAa "+" HanpaxeHna n DA3 onA "-" BbIXOQHOO
HanpsxeHuAa. 3tn UMC ctabunusatopoB umMetoT 3awmty ot K.3. Harpysku, ogHako anAa
UCKIIOYEHNA UX Neperpesa NpuMeHeH nepekntovatens o6MoTok TpaHcdopmartopa T1.
OTO NO3BOMAET PErynupoBaTth BbIXOAHOE HaMpPAXeHWe BbINPAMUTENA B 3aBUCUMOCTU OT

2
i 72%,/24/(1
DA KP14ZEHTZA IXZM’ ,;,
—t
5104 01 mx ji
va2-vgz ’9 B
w081 | 22mx —
= gz .
K140946
S| £6 7
4700 mnx e AL
| XI5 &
x
t R
N

«l 45

SAZ1 4
A T

44610 1
Az2el 620

LT 013 =
o5 ’ﬁ”_—* 47 Mrx
2.7m0 Rz X258

100

Yunx2ss  ==A p
HPIBOEHSE ¢ 9T 3| 2r—
DA KP1E8EHEE ]

Puc.17
BbIXOAHOI0 HaNpAXXeHnA nMwn YMeHbLUaeT nageHne HanpAaxxeHnAa Ha CTaGVIJ'II/ISaToan n unx
HarpeB. BaxHbiM anemeHToM WM ABnAetcA onepaunoHHbin yeunutens DA2. [Moka
BLIXOOHOW TOK Masl W nafeHue HanpAXeHWA Ha TOKOM3MepuTenbHOM pesucTtope R2
MeHbLLIe YCTaHOBIIEHHOro pe3nctopoM R3, Ha Beixoge 6 OY 1 Ha Bxope MUKpocxeMbl DAT
(BbIB. 2) 3HaYEeHNA HaNPAXEHUA NPUMEPHO paBHbl, anon VD4 3akpbIT u OY He yyacTeyeT
B pabote ycTpoicTtea. Ecnun napeHvne HanpaxxeHnA Ha peauctope R2 ctaHet bonbLue, yem
Ha pesucTope R3, HanpAXeHne Ha BbIxoge MUKpocxembl DA2 yMeHbLUUTCA, OTKPOETCA
pmop, VD4 v BbixofHOE HanpsxXeHne 6110Ka yMeHbLUNTCA 00 3HAYEHUA, COOTBETCTBYHOLLLEMO
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bnokn nutaimAa Ha 1,5..9 B

YCTAHOBIEHHOMY OrpaHuyeHuto Toka. epexon 6r0ka B pexum crabunusauum Toka
VHOMUMPYETCA BKOYeHuemM ceetopmnopa HL1.

MockonbKy B pexume K.3. BbixogHoe HanpaxeHne OY pomkHO 6biTb MeHbLLe -1,25 B
npumepHo Ha 2,4 B (napeHvwe HanpaxeHwA Ha guope VD4 n ceetogmope HL1),
HanpAXXeHWe OTpULLATENIbHOrO0 MCTOYHMKa nutaHuA QY BbibpaHo paBHbIM -6 B. Takoe
3HayYeHMe HeoOXOQMMO MNpWU BCEX MONOXEHMAX nepeknoyaTena SA2, nosToMmy OH
nepeksoyaeT u Bxog, seinpAamutena VD2, VD3.

MMC KP1168EH6B 3ameHAeTcA aHanornyHoi ¢ uigekcom A, MC79L06 ¢ nHgekcamu
BP, CP n ACP, a takxe KP1162EH6A(B); KP1179EH06, AN7906, pA7906. Mukpocxema
K140y[6 3ameHuma KP140Y[1608, K140y[7, KP140Y[1708.

CeeTonmon MOXeT ObiTb ntoboro Tuna. Pesuctop R2 - ueTbipe napannenbHo
coeguHeHHblx C2-29B 2 Owm, 0,125 BT. K TOYHOCTM ero conpoTMBNEHUA 0COObIX
TpeboBaHWA HET, MO3TOMY PE3UCTOP MOXXHO M3rOTOBWUTb M CaMOCTOATESIBHO U3 OTpe3ka
BbICOKOOMHOr0 npoeoga. Peanctop R12 - ClM13-19a. YepTex nevaTHoii nnaTbl NPMBELEH Ha
puc.18.

CONpOTUBNEHNA gt e e e .
peauctopoB R3 1 R4 4 +pat
MOTYT OTAMYaTbcA OT |
yKa3aHHbIX Ha CXeme
B [Ba pasa, BAXHO guf/I'sal3
nuWb, YT06BI  UX

1:10.

Mpu HacTpoiike
6noka  nopbopkon
pesuctopa R7 ycra-
HaBMMBAKT  BbLIXOA-
HOe HanpsxeHue 20
B u perynuposkoi
R12 - 0 B. Nockonbky
3TW onepauuu B3a-

MMO3aBUCUMbI, WX @ @
Hapo NOBTOPUTb aa
Heckonbko pas. B

pexume crabunusa- Puc.18
TOpa TOKa Mepeksto-
yatenb SA2 crnepyeT ycTaHaBnvWBaTb B MOSIOXEHWE, COOTBETCTBYHOLLEE MUHUMANbLHOMY
HaNPAXXEHWIO, NPKU KOTOPOM obecrneumBaeTcA HeOOXOAMMbIA TOK Harpysku. bnok byget
cTabunusmpoatb TOK M nNpu OOMblIEM BXOAHOM HANPAXXEHWUM, HO MOLLHOCTb,
BblgeniAeMan Ha Mukpocxeme DA1, npesbicuT npepgenbHo gonyctumyto (10...12 BT), n
MOXeT cpaboTaTtb TennoBanA 3alinTa, BCTPOEHHAA B MuKpocxemy DAT.
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Bbnokun nutauuAa Ha 1,5..9 B

MMﬂyJ'IbCHI:Ie UCTOYHUKHN NUTAHUA

ManorabapuTHblit UMNYNLCHLINA ceTeBOWM MCTOYHUK 5 B/50 MA

Hebonbwwne pasmepbl UMM gocturHythl, 6naropapA npuMeHeHuto manorabapuTHbIX
peTaneii M UCMOMb30BAHUID KIIKOYEBOr0 pexkuMa paboTbl TPaH3MCTopoB. WCTOUHUK
HEKPUTUYEH K K.3. Harpysku (puc.19).

Pabouve Toukm TpaHaucTopos VT1, VT2 pesuctopamu R1, R3, R5, R7 BbiBefieHbl Ha
rpaHuuy pexuma oTceyku. [nA cospaHuA YCNoBUIA CaMOBO3OYXAEHWA MNPUMEHEHbI
pesucTtopbl R2, R6, BKNHOYEHHbIe napasenbHo TpaH3ncTopam.

BbicokoyacToTHble KonebaHuA reHepaTtopa BbINPAMAAT guogbl VD2, VDS,
nynbcauum criaxusaet koHpgeHcatop C3. [nAa ctabunu3aumn BbIXOQHOMO HanpAXeHuA
npumMeHeH ctabunutpox VD4. Tok KopoTkoro 3ambikaHuA UMM pasex 200 MA.

R2 360« R6 360 « TpaHcdopmartop BbINOAHEH Ha
KonbL,eBOM heppruTOBOM
marHutonposope K10X6X5 1000HH.
O6bwmotkn |, I, 1l IV cogepxat
cooteetctBeHHOo 400, 30, 30, 20+20
BUMTKOB npoeoga MOJILLO 0,07.
O6MOTKM M30AMPOBaHbI OfHA OT
apyron TpaHCcOpPMaTOpHOiA
bymaroi. KoHgeHcatop C2 - KM-4
unu nobon Opyroit Kepammyeckui
Ha HanpsxeHue He MeHee 250 B.
BmecTo C1 LOMYyCTUMO
nucnonb3oBatb 5  BKIHOYEHHbIX
napannesibHo koHgeHcatopos KM-5-
H90 0,15 mk®. KoHpeHcaTop C3 -
K53-16 wnu wumnopTtHbin. Bce

pesnctopel - C2-23,  MIT.
9 TennooTeoabl AJIA TPAH3UCTOPOB He
v&zé:aa ; TpebytoTcA.
j—;zo © Pabouan yacToTa
— - npeobpasosaHuA okono 100 kI, npu
PUC.A9 VD4KCI88A  1oke, noTpebnAeMOM  Harpyskoii,

50 MA. MNpaBunbHO cobpaHHbli 610K
MUTaHWA OOSMKeH cpasy 3apabotartb. OgHako ecnm TPaH3UCTOPbI CUNIbHO HarpeBaroTeA (a
3TO 3HauWUT, OHWM MOSHOCTHLIO He OTKpbiBakoTCA), nopbupatoT pesnctopbl R3, R7 u
nponopLuoHansHo um - R1, R5.

MCTOUYHNKOM MOXXHO MUTaTb YCTPOWCTBA, BbINOSIHEHHbIE HA LLUGDPOBBLIX MUKPOCXEMAX,
1 APYryt0 Mano4vyBCTBUTENbHYIO K NOMexaM annapatypy. [nA nutaHua pagmonpueMHUKOB
OH He MpurogeH M3-3a 6oMbLMX BbIXOLHBLIX LUYMOB. [ToMexu, u3nyvaemble B 3¢up u
HaBOAMMbIE B CETb, cnabble, Tak Kak MOLLHOCTb UCTOYHMKA Mana. AKpaHOM YCTPOMCTBa
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bnokn nutaimAa Ha 1,5..9 B

CnyXuT kopnyc oT 6aTapen "KpoHa". Peanctopbl U Ouoapl YCTaHOBMEHbI BEPTUKASBHO.
CobpaHHblii 610K n3onupyroT Bymaroii unm NNeHKon oT MeETaNNMYecKoro kopnyca 6atapeu
"KpoHa" unm aHanormyHoi UMNOPTHOMN, B KOTOPOM Ero U pa3MeLLaroT.

MpocToit nmMnynbCHbIN 6n0K nuTaHuA 5...15B/3...1 A

WM BbINONHAETCA NO CXeMe ORHOTAKTHOrO WMMYJIbCHOMO BbICOKOYACTOTHOrO
npeobpasosatenAa (puc.20). Ha tpaH3uctope cobpaH aBToreHepatop, paboTtarolwui Ha
vactote 20...40 kI'y (3aBMCUT OT HAcTpoOiikun HomuHana C5). AnemexTbl VD5, VD6 n C6
06pasyHoT Lenb 3anycka aBToreHeparopa.

Mocne MOCTOBOrO BbINPAMWUTENA CTOUT JIMHEMHbIA cTabunusatop Ha WMMC, uto
no3BONAET (PUKCMPOBATL BLIXOQHOE HaMPAXEHWE HE3aBMCUMO OT U3MEHEHUA Ha BXOAe
ceTeBoro (187...242 B).

C1, C2 tuna K73-16-630 B; C3 - K50-29-450 B; C4 - K73-17B-400 B; C5 - K10-17; C6
- K53-4A-16 B; C7 n C8 Tuna K53-18-20 B. Pesuctopbl MoryT 6biTb ft0bbiMu. VD6 MOXHO
3ameHutb KC147A.

MmnynbcHbIn TpaHcgopmatop T1 BbINOAHAETCA Ha (PeppuTOBOM CepAeYHMKe
M2500HMC-2 nnn M2000HM9 Tunopasmepa LLI5x5 (ceveHne marHutonpoeoga B Mecte
pacnonoXeHuA KaTywku 5x5 MM C 3a30poM B LEHTpe). HamoTka cpenaHa npoBOAOM

1
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mapku MN3N-2. Obmotka 1-2 copepxut 600 BUTKOB Nposoga amameTtpom 0,1 mm; 3-4 - 44
BuTKa fmametpom 0,25 MM; 5-6 - 10 BUTKOB TEM XKe MPOBOAOM, YTO M NepBuYHaA ob6MoTKa.
Mpu MCNoNb30BaHUM UCTOUHKKA C BBIXOBHBIM HAnpAXXeHWeM +5 B umcno BUTKOB 06MOTKM
3-4 cokpawarT go 25. B cnyyae HeobxogMMOCTM BTOPUYHBLIX OOMOTOK MOXET ObITb
HECKONbKO.

Hactporika npeobpa3soBatenA 3aknouaeTcA B NOAYYEHUN YCTONUYMBOrO BO3OYKAEHNA
aBTOreHeparopa npuv WM3MEHEHWM BXOOHOrO HanpAxeHuAa ot 187 po 242 B. BaxHo
cobnopeHne NonAPHOCTM NopkYeHna dasbl 06MOTKM 5-6 B COOTBETCTBUM CO CXEMOW.
AnemMeHTbl, TpebytoLime nogbopa, OTMEUEHb! 3Be3A04KOMA "*". R2 MOXET UMETb HOMMHAN
150...300 kOm, a C5 - 6,8...15 HO. A. Caynos, r. Knes
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YKB nepepatumnkm

YKB pguana3oH npusnekaet paguontobuteneii Tem, 4TO B HEM COELMHEHDI
NPOTUBOPEUMBLIE CBOICTBA, CBA3AHHLIE C TEM, UYTO PALMOBOMHbLI B 9TOM AManasoHe
pacnpoCcTpaHATCA Ha paccToAHMe npAMOoi BuaumocTu. C OAHOW CTOPOHLI, ANA
nobutenen obweHna B 3Upe 9TO CYLLECTBEHHOE MPENATCTBME, KOTOPOE HYXHO
npeogonesatb, W KaxaaA AanbHAA PafMocBA3b - 3TO ManeHbkasa nobepa v HOBbIN
LleHHbIA onbIT. C Apyroi CTOPOHbI, OrPaHNYEHHOCTb PAcNpPOCTPaHEHWA BOAH B Npeaenax
He6ONbLLIOro permoHa No3BoNAET He3aperncTpUpoBaHHbLIM NOSIb30BATENIAM LOMT0e BPEMA
paboTaTtb Ha u3nyyeHue, He 6ydyum NOMMaHHbLIMWU COOTBETCTBYHOLLMMU Cry>XOamu.

Kpome Toro, cywectsyet 6onbliana ob6nactb NpUMEHEHWA Cui papuontobuTenei,
KOTOpble KOHCTPYMPYIOT M cOBMpatoT nepepaTynkit Manon MOLLLHOCTH, Ha KOTOpble BOObLLLE
HE HY)XHO paspelleHuWA. B OCHOBHOM, Takue nepepatymku UCMOMb3YKTCA B KayecTse
panvoMUKPOOHOB 1 PETPAHCAATOPOB, & TaKXKe CPeACTB paanoynpasieHna MOAENAMM 1
LMCTaHUMOHHON OXPaHHOW CUrHanmusalmen.

PapmomMumkpooHbl Hamu yxxe paccmartpusanuck B BP N2 3/04, no3ToMy fONOMHUM MX
nepeyeHb €ELLE HEKOTOPbIMKU CXeMaMu, KOTOpble NPEefcTaBfAlT MWHTepec AnA
pagnontobutenei.

HauHem co cxembl, koTOpaA pasmelleHa Ha camte cxem.net.ru. Cxema (pumc.1)
OTAIMYAETCA ManbIM 3HEpPronoTpebneHnemM n MUHMaTIOPHLIMK rabaputamu Npu fassLHOCTY
peicteuAa 100 M B YCNOBUAX NPAMOIA BUAMMOCTU, @ Takxe, B OTNMuMe OT 60bLUNHCTBA
nopobHbIX CXeM, 3AEeCb UCMONb3YeTCcA He amMIMTYAHO-4acToTHaA, a TONbKO YacToTHaA
mogynAaumA, 6naropapA

WA
yemy pocTuraerca
R16.8k X | *25.3B  Gonbuwan BEPHOCTb
R3 c3 |3 nepepauv 3BYKOBbIX
3 U1 2000 | x curHanos. TpaHauctop VT1
BM-1| = R2200k Q"ﬁ § cs (KT3102I") ¢ 60MblwUM KO-
S +| somx dPPuLMEHTOM ycuneruA
C1 KT3102 oo = obecneunBaet ycuneHve
4700 VD1 3 " curHana ¢ MuKpocoHa
KB1038 @ E BM1. Ha TpaHsucTope VT2
L2 § x cobpaH reHepatop o
SV —g ———4 CXeME €MKOCTHOW Tpex-
Puc.1 ~ TOYkU. [leBmauuA 4acToThl

obecneunBaeTcA U3MEHe-
HMEeM eMKocTu Bapukana VD1, BKNOUEHHOrO B MOAYNALMOHHYHO Lienb TpaHaucTopa VT2 u
MOXET perynupoBaTbCA B Heobxogumblx npegenax nopbopom KoHpeHcaTopa C2 wnm
noabopoOM KOHKPETHOMO SK3EMMNJIApa Bapukana.
Katywku L3 n L4 obecneunBatoT TpaHCOPMaTOPHYH CBA3b C aHTeHHORW. [poccenu
L1 n L2 Heobxopgumbl gna Toro, Ytobel BY cocTtaBnAtoLwan ¢ reHepaTopa He Npoxoamna Ha
YCUNUTENb U HE M3MeHAna pexxum paboTbl TpaHsucTopa VT1.
OnekTpeTHblin MUKPOPOH MKDI-3 MOXHO 3aMeHUTb APYruM  MUHWATHOPHBIM.
KonpeHcaTopoM C4 nopctpamBatoT YacToTy nepepatyumka Ha YKB gnanasoHe Ha yaoOHbIN
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YKB nepeparumku

yyactok, a C5 ycraHaBnuBatoT pesmaumio. B kavectBe anTeHHbl WA1 wucnonb3yetcA
MHOMOXWJIbHbIA NPOBOL, AJIMHON 0KOJO 30 CM.

Karywku L1 n L2 HamoTaHbl Ha heppuTOBbIX CTEPXKHAX AMamMeTpoM 3...5 MM (MOXKHO
MCnonb30BaTh Kosbla Tunopasmepa K6) n copepxxat no 25 sutkos nposoga MaB-0,2.

Katywka L3 6eckapkacHasa u umeeT 6 BUTKOB NocepebpeHHOro NpoBoga AMameTpom
0,5 MM, HaMOTaHHOTO Ha OnpaBke AuamMeTpoM 7 MM. PAQOM pacnonoXeHsl 2 BUTKA
KaTtyLukn L4 u3 Toro e npoeoaa.

HacTpoiika 3akntovaetca B nogdope koHgeHcaTopa C5 no MakcumManbHOW amMnnuTyae
CUrHana B aHTeHHe 1 ycTaHoBKe paboyeit Touku TpaHaucTopa VT2 no MUHUMAabHOMY TOKY
notpebnexnua; npu 3ToM Heobxopumo pobuBaTbCA TOro, UTOObl MPU U3MEHEHUM
HanpAXeHuA nutaduAa ot 1,5 o 6 B uvactota pabotbl nepepatumka WM3MeHANacb
MUHUMANbHO.

AnA ynyyweHnA TpaHCOPMAaTOPHOA CBA3M C aHTEHHOW PEKOMEHLYeTCA Takxke
KaTylwky L4 HamoTtatb nosepx L3, nobnmxe k ee "KonnetopHoMy" KOHLY.

Wcnonb3oBatb pekomeHpyetcA pesuctopbl Tuna MJIT-0,125 wunn 6eckopnycHble,
KOHAEHCaTOpbl C MUHUMASIbHBIM TeMMNepaTypHbiM ApendoM (AnA YMEeHbLUEHWA YyXo[a
YacToTbl MpKU U3MEHEHUM TeMMepaTypbl Okpyxarowen cpepl) Tvna KM5, K10-17 uam
6eckopnycHble.

Mpu paspabotke M MNPOEKTUPOBAHWM MNEYATHOW nnaTbl HEOBXOQMMO YuMTbIBaTb
TpeboBaHuA, KoTopble npepbAsnAwTcA nNpu cbopke BY yctpoicts. Bo usbexxaHue
€amoB030y)KOEeHMA 1 NapasuMTHOro B3aMMOLENCTBUA SNIEMEHTOB CXeMbl Heobxoaumo
UCNosb30BaTb TOSIbKO XOPOLUO MPOMbITBIA  CTEKNOTEKCTOANT UM KaHMPONbHLIN
HenTpasbHbIN koC.

MuTatoT "3aknapky" OT [BYX MOCNEAOBATENbHO COEAMHEHHbIX [MCKOBbIX
akkymynatopos [-0,1 wnu npu Heo6XOOMMOCTM HEMpepPbIBHON AUTENbHON paboThl
YCTPOCTBA PEKOMEHAYETCA NPUMEHNTL ankanaiHole 6atapen 60nbLIen eMKOCTM.

Kopnyc onA yMeHbLUEHWA yX0[a YacToThl MPW KacaHUM PyKOW enaTenbHO U3roToBUTb
M3 MeTanna, Hanpumep, OT WUCMONb30BaHHOW Gatapen Twuna "KpoHa" wnu cnaATb U3
(PONbrMpOBaHHOTO CTEKNIOTEKCTONUTA.

Cxema YKB YM-nepepatumka (puc.2) Ha nonesoM TPaH3UCTOPE C M30NMPOBAHHbLIM
3aTBOPOM, C INEKTPOHHOW HACTPOWAKOM YacToThl 1 ¢ YHY Ha 1 TpaH3ucTope HampgeHa Ha
cante http://frikzona.org/rmic. 370 TOT e PagnOMUKPOOH, ECAIN KO BXOLY NMOACOEANHUTD
MUKPOCOH.

M3meHeHneM BenuumHbl pesuctopa R2 ycTaHOBUTbL HanpAXEHWe Ha KOMNeKTope
TpaHauctopa VT1, paBHbIM MONOBWUHE HAMPAXEHWA nuTaHuA, npu 9B - ato 3...6 B.
YBENUYEHWE COMPOTUBNEHWA B KOMMeKTope TpaH3ucTtopa VT1 BedeT K yBESMYEHMIO
KoabuumeHta ycunenuma kackapa. OpHako He pEeKOMEHAYeTCA YMeHbluaTb
KONNEKTOPHbIN TOK MeHee 0,5 MA, T.e. ycTaHaBnmeaTb R3 6onee 10...15 kOm.

IMpu oTCYTCTBUM reHepaumn NoacTpouTs (nogobpats) R7, He npeBbilwaA 4onycTuMoro
npegena MakcumanbHOro Toka TpaHauctopa 15 MA. Yactota yctaHaBnuBaeTcA
KoHpeHcatopom C4 u cxatnem wwnu pacTArmBaHWeM KaTywku L2. [nA 9TOM cxembl
TaKXXe He PEKOMEHLYETCA yBennumMBaTb eMKOCTb KoHpeHcaTopa C3. R4-R6 moryT nmeTb
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YKB nepeparumku

APYre HOMWHAsbl, OLHAKO HEOOXOAMMO MOMHUTB, YTO YMEHbLUEHNE 3HayeHuih R4 n R6
6e3 yBenn4eHNA 3Ha4eHnA eMKocTM C2 MOXET NpUBECTU K 0CNabNeHnto HU3KMX YacToT,
npu 0,2 MK® 1 20 kKOM yCTaHABNMBAETCA HWXHAA YacToTa NepenaBaemMoro curHana, Ho
npv BblbOpe geTanen n HacTpomke HeOBXOAMMO YUUTbIBATL MOSIAPHOCTb HANPAXEHUA Ha
KOHO.EHcaTope Npu KpanHWX NoOXEHNAX NepeMeHHOro pesuctopa RS.

[ Fow [ J "
3...10k 20k
[
Cc2 |
Bxon R2* 500k ” cs
1

...1,0MK L1 vr2 1..10H
100 MK Cc310

RS
[ |50...100k
vT
KT3102 Vo1 |cé 12 C7 Boixon
RE 2
20k KB102 |20..30 10.15
1 L <L Puc.2

MOHTaXX BbINOMHAETCA Ha 2-CTOPOHHEM (PONbrMpPoOBaHHOM cTeknoTekctonute. OgHa
CTOPOHA, CO CTOPOHbI AeTanen, Ucnonb3yeTcA Kak obLuin NpoBoA, U 9KpaH, apyraa - AnA
neyaTHbIX MPOBOOHWKOB CXeMbl. [POBOAHWKW, COEQMHAOLLME AeTanu, OOMKHbl UMETb
MUHUMASIbHYIO  AJnMHY.  Mcnonb3oBaHWe  OQHOCTOPOHHEro  (DONbrMpOBaHHOrO
CTEKNOTEKCTONNTA M BbLIMOMHEHME MOHTaxa 6e3 yyeTa AaHHbIX pPekoMeHaaLun
(TPA@MLMOHHBIM CNOCOBOM) MOXET NPUBECTU K CAMOBO30YXAEHNIO CXEMbI (HanNpumep, Ha
VHPPaHU3KMX YacToTax) W paxke K CpbiBy reHepauuun. OnA nosblleHnA cTabunbHOCTM
4acToThbl LLenecoobpasHo MOMECTUTb 3aAar0LLNIA FEHEPATOP Wi BCE YCTPOICTBO B 3KpaH.
lNpu 9TOM YacToTa reHepaTopa, BO3MOXXHO, HECKOSIbKO M3MEHUTCA (YBENIMUNTCA).

KoHpeHcaTop C2 HenonApHbIi. Tpanauctop VT1 KT3102, KT315 unu nobon gpyroi
BY-tpaHsucTtop ¢ koadhdmueHTom yeunenua 6onee 100, VT2 - KM305XK,E. D1 Bapukan
Tmuna [901A,B, KB102 nnun aHanormyHbIn.

L1 ppoccenb, Hanpumep, 0.1 40-100 mkH, kaTywka L2 6eckapkacHan, BHYTPEHHWIA
avameTtp 6 Mm, gnameTp nposoga 0,8 MM, xenaTenbHo nocepebpeHHblin, L2 3+1 BuTka.

YXe He papMoMMKPOOH, a HACTOAWLMIA TpexkackagHbll TPaH3nCTopHbin YKB UM
nepegaTtyuvk (puc.3) npegHasHayeH anAa pabotbl B guanasoHe 144-146 My (Old Man
N2 9/72). Ero BbixogHaA MoLLHOCTb okono 1,2 BT Ha Harpy3ke conpoTusnernem 60 Om.
3aparoLnin reHepaTop ¢ KBapLEeBoi ctabunmnsaumnen YacToTbl BbIMOSIHEH HA TPAH3MCTOpE
T1, BkntoyeHHoM no cxeme ¢ obwen 6asoi. [locnepoBaTtenbHO C KBapLEBbIM
pe30HaTopOM BKNHOYEH Bapukan [1, ¢ NOMOLLBbH KOTOPOro OCYLLECTBAAETCA 4aCTOTHaA
mMogynAauuA. lNpeagsaputensHoe NOCTOAHHOE CMELLEHUE Ha Bapukan NogaeTcaA ¢ genuTena
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YKB nepeparumku

R8R9. B 3apatoLuemM reHepatope MUCrosib3yTCA KBApLEBbIE Pe30HaTOPbl HA YacToThl 72-
73 Mru (TpeTbA MexaHuyeckaa rapMmoHuka). Ha tpaHauctope T2 cobpaH yoBouTenb
YyacToTbl. BbIXOOHOW Kackag ycuneHua BbINOAHEH Ha TpaH3ucTope T3, BKIKOYEHHOM MO
cxeme ¢ o6LLmMM amuTTEpOM. KaTyLluka MHOYKTUBHOCTU L5 BMeCTe C KOHAEHCaTopOM CBA3K
C12 n emMKOCTbIO KOMIEKTOPHOMO nepexopa o6pasytoT BbixogHow [M-counbTp. Odpoccenb
[Op4, BKNKOYEHHbIA B Lenb 6a3bl BbIXOLHOrO TPaH3UCTOPa, 3allyHTMPOBAH HU3KOOMHbIM
pesuctopomM R7 gnA Toro, ytobbl NpesoTspatnTb caMoBO36YXAeHNe OKOHEYHOro Kackana
Ha Pe30HaHCHOI YacToTe APOCCenA.

T AFYI | T2 2N2219R T3 2N6427
(AFY18)
e’ LU Boixod
£12200 §-30 C5 1000

K ghy H}——:;T‘__L;_J‘%J
R
c13 801 K10 75K RS S0x Puc.3

Mepepn, HacTponKon nNepepatyumka Ha Bapukan ¢ penutena R8R9 nopatoT cMmeLleHne
okono 3 B. Bbixon nepepartumMka HarpyxarT Ha 3KBMBANIEHT aHTeHHbl. B 3aparowiem
reHepartope nogbupatoT OT Kakoro BUTKA KaTyLuKu MHOYKTMBHOCTM L1 nyywe cpoenatb
0TBOA. YUMCno BMTKOB A0 0OTBOAAQ, CYMTaA OT 3a3EMJSIEHHOrO BbIBOAA, LOMKHO ObITb
MUHUMaSbHbIM, HO [OCTaTOMHbIM [NA YCTOWYMBOA paboThl 3aparoLLero reHeparopa.
YOBOMTENb 1 OKOHEYHDI Kackap, HaCcTPamBatoT Ha MakCUMYM BbIXOGHON MOLLHOCTH.

B nepepatuvMke MOXHO MNPUMEHWUTb M aMMAWTYOHYO MOZYNAUWIO, BKIOYMB B
KOMMIEKTOPHYHO LeNb BbIXOGHOrO Kackaga 4epes COOTBETCTBYHLLMA TpaHccopmaTtop
TPAH3UCTOPHbIA YCUNUTEND MOLLHOCTY (C BbIXOBGHOM MOLLHOCTbIO okono 0,5 BT).
Mockonbky MpW aMnUTYOHOW MOLYNALMM HANPAXEHUE HA KOMSIEKTOPE BbIXOJHOIO
TPaH3MCTOpa MOXET NPEBLILLATL HANPAXKEHWE UCTOYHMKA NUTaHWA B 2 1 Bonee pas (npu
nepemogynAuum), To Bo n3bexxaHue Bbixoga M3 CTPOA BLIXOQHOrO TpaH3ucTopa nocne
MopgynATopa (Hanpumep, napannesibHo

T vua 1
abnuua C10) HeobxopMMO BKNHOUWTL CTabUK-

Karywka Yucno suTkos [Kapkac [Ovnametp TPOH C HanpmXeHWeMm CTabunnsauum
kel MPOBORY MM IMEHBLLMM, YeM MaKCUMasbHO [omy-
L ! 8xi7 08 CTUMOE HanmpAXeHWe Ha KOMNeKTope
L2 5 8X12 0.8 BbIXOAHOrO TPaH3MCcTOpa. HamoTouHble
L3 4 X7 10 [aHHbIE BCEX KOHTYPHbIX KaTyllek
L4 14 axt4 0.5 MpUBEAEHDI B Tabn. 1.

LS 4 7X16 2.0 Bce Apocceny BLIMONMHEHbI  Ha
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YKB nepeparumku

eppuTOBLIX CEPOEUHMNKAX U UMEKOT UHLAYKTUBHOCTb OKOMO 1 MKI.

B nepepatunke MOXHO nMcnonb3oBatb TpaHauctopbl [T313 (T1), KT603 (T2), KT606
(T3), Bapukan KB102 nnn 0902 (O1).

Mepepatuvku ona papuontobutensckoii ceAsn (PK N24/2000) paccunTaHbl Ha paboty
C YacTOTHOW MopmynAuuMend B 4acTOTHOM yyacTke 1455..145,85 MIL, pByXxMeTpoBOro
gnanasoHa. OHW MOryT NPUMEHATbCA Kak CaMOCTOATENbHbIE YCTPOWCTBA, Tak WU B
KayecTBe COCTaBHOI YacTu PaguoCTaHLMK ABYXMETPOBOro AynanasoHa.

MpuHUMnManbHas cxema nepepartyMka MoLlHOcTbo 1 BT nokasaHa Ha puc.4. Ha
orepauMoHHoM ycunutene A1 BbINOMHEH MWKPOMOHHBIA YCUNUTENb - YacCTOTHLIN
MopynAaTop. B kauectBe MWKpPOOHA MCMONL3YETCA 3NEKTPETHLIA MUKPOOH C
BCTPOEHHbIM ycunuTenem OT TenecoHHOro annaparta 3apybexHoro npon3BOACTBa.
MutaHne Ha MWUKPOOH nocTynaeT 4yepe3 pesuctop R1, KOTOpbIi OBHOBPEMEHHO
BbINOSIHAET PYHKLLMIO Harpy3KW BCTPOEHHOMO YCUAUTENA 9TOro MUKpodoHa. C ero Bbixopa
3BYKOBOE HamnpAXeHue uepe3 paspenuTenbHoll koHgeHcatop C1 nocTynaet Ha
MOZYNALMOHHBIA yeunuTtenb Ha OY Al. Pazmax BbIXOGHOrO HEUCKaXKEHHOr0 HanpaAXeHuA
aToro yeunutena gocturaet 70% OT HanpaXeHuA nNuTaHuA. 3TO BLIXOJHOE HaNpAXeHue

C60,1 RS

‘ RE 1% ] o2
R1 R2 D
aox| 1004
¢t Y AT K140YQ60B I]
0 Q1
y a,z 16,2 My
6 R7 87K
l—-<- Cc?
| i 62
3
bl - 2 —d vO1 =L
M1 KB10CA a C5
. 10-100

R12
51

C22¢4..18
AHT.

Q
12V

C184.15

Puc.4

L,IL’I BbnokHoTt “Papioamartopa” N2 3-2005




YKB nepeparumku

yepes pesuctop R7, BLINOMHAKOLWMIA PYHKLMIO pa3BA3bIBAIOLLLErO dneMeHTa Mexay BY n
HY tpaktamu, noctynaet Ha sapukan VD1 n nsmMeHAeT ero eMKoCTb B COOTBETCTBUM C
OOpPMOW HA3KOYACTOTHOrO CUrHana.

3aparowmin reHepatop BbINOMHEH Ha TpaHaucTope VT1, oH pabotaet Ha TpeTben
MEexaHWYecKoh rapMoHUKe KeapueBoro pedoHatopa Q1 Ha 16,2 MIy (MOXHO
1Cnosib30BaTh pe3oHaTop 1 Ha 16 MI'L, HO YaCTOTHLIN JManasoH B 3TOM Cnyyae onycTUTCA
[0 0TMETKM 144 MI'L). KonnekTopHbiii KoHTYp L2C9 HacTpoeH Ha yacToty 48,6 M. AnA
nomny4eHnA HeobXoQMMON YacToThl BCRep, 3a 3afaroLyM reHepaTtopoM BKIKOYEH Kackapn,
Ha TpaHaucTope VT2, BbINOAHAOWMNA (DYHKLMIO YyTpouTEnAa 4vactotbl. CurHan Ha Hero
noCTynaeT Yepes MHAYKTUBHYIO CBA3b Mexay KoHTypamu L2C9 n L3C11, ocu kaTyLlek aTux
KOHTYPOB PAacnofioXeHbl Ha PacCcToAHMW 7 MM Apyr OT apyra, yto obecneuymsaet
HeobxooMmyLo CBA3b MeXay HAMU. TOK B KONSIEKTOPHOMN LLEMnn 3TOro TpaH3ucTopa uMmeet
UMMYSbCHBIA XapakTep, U KOHTYP, BKITHOYEHHBIA B €70 KOSINIEKTOPHOW LEenu 1 HACTPOEHHbIN
Ha 4acToTy pes3oHaHca 145,7 MIu B036yXOaeTcA Ha TPETben rapMOHWKE BXOOHOro
UMNyNbCHOro curHana. B pesynbtate B KOHType L4C12 umeeTcA CuHycoupanbHoe
BbICOKOYACTOTHOE HanpAXeHue, KOTOpoe 4epe3 KaTylkKy cBA3W L5 noctynaer Ha
[BYXKackKagHbll yCUnuUTeSlb MOLLHOCTW, MOCTPOEHHbIM Ha TpaHaucTtopax VT3 u VT4.
Mpuuem TpaH3ucTop VT3 pabotaeT C HanpAXeHWem CMmelweHnA Ha 6ase, 4To
obecneuvBaeT HeobxooMMoe npedBapuTesibHOE ycuneHue atoro BY curHana, npexpe
YemM OH MOCTYMUT Ha BLIXOAHOW Kackap YCWIEeHMA MOLLHOCTM, BbIMOSIHEHHbIA Ha
TpaHauctope VT4, pabotatowem 6e3 Ha4yanbHOro cMeLLeHnA. BeixogHoin koHTyp L9C21
HacTpOeH Ha paboTy C aHTEHHOW, UMEIOLLLER 75-OMHbIN UMMEHAAHC.

YacToTHaA MomynAumA, a Takxe nepectponka B npepenax BblbpaHHOro YacToTHOMO
yvyacTtka, Npou3BOAMUTCA B NEPBOM Kackafe 3afatoLLero reHeparopa Ha TpaHsuctope VT1.
MNMocnepoBatenbHO C KBapLEBbIM pPe30HATOPOM BKMoveHa LC-uenb, cocToAwaA wu3
Katylwkn L1 n komnnekcHon emkoctu anementos VD1, C4, C5. 31a uenb ocyliecTaAeTt
HebOosbLUIOW CABMI YacTOTbl Pe30HaHca pe3oHaTopa, 1 CTerneHb 3TOr0 CABMra 3aBUCUT Kak
OT MHOYKTUBHOM, TaK 1 OT EMKOCTHOI cocTaenAatoLwen. Nytem nogctpoiku L1 BoibupaetcA
TakaA WHOYKTMBHAA COCTaBMAIOLWAA, MPW KOTOPOW, MPU CpegHeM MOfoXeHUW poTtopa
nepeMeHHoro koHpgeHcatopa C5, nmepepatyuk n3nyyaet curHan vactoton 1457 M.
MepecTpoitika B npepenax 145,5...145,85 My, npou3BoauTCA M3MEHEHUEM EMKOCTHOW
COCTaBAOLLEN C MOMOLLbIO KoHAeHcaTopa C5. YacToTHaA MoaynALMA OCYLLLECTBNAETCA
LOMONHUTENBHBIM U3MEHEHNEM EMKOCTHOW COCTaBMIAOLLEN C MOMOLLLI0 Bapukana VO1.

MopcTtpoeynble koHpeHcatopbl - Tuna KIMK C¢ KepaMW4eckuMm [U3eKTPUKOM
€MKOCTbt0 0T 4...15 N £0 6...25 ndp, HO NyyLe ecnu ByayT NOACTPOEYUHbIE KOHAEHCATOPbI
C BO3[YLIHbIM [M3NEKTPUKOM. B 3TOM cnyvae AnA WCKIOYEHUA BbIXOAA Kackapos
nepegarymka u3 CTpoA 13-3a BO3MOXXHOrO 3aMblKaHuA Mexay obknagkamu HyxxHo byget
nocnefoBaTenbHO C 3TUMW KOHAEHCATOpamMu BKMOUUTb NMOCTOAHHLIE KepaMUYecKne Ha
HEeCKOSIbKO ThicAY nukodpapad. TpaHsuctop VT4 moxeT 6bitb KT904 unu KT907,
TpaHaucTop VT3 - KT606 nnu KT904. Ecnn ucnonbsoeats napy KT904 (VT3) n KT907 (VT4)
¥ MOBLICUTb HANPAXeHWe NUTaHUA 3TUX Kackagos A0 20 B, MOXHO MOMyYMTb MOLLHOCTb
okono 2-3 B, Ho notpebyeTcAa nogobpate HoMuHan R13 n uucno ButkoB L5 Tak, 4tobbl
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MOMYYNTb MaKCUMaSbHYIO HEUCKAXXEHHYH MOLLHOCTb Ha BbIXOAE.

KoHpeHcatop C5 c BO3gywHbIM guanektpukoMm tuna KI1B, ero MuHuManbHaA
€MKOCTb MOXET bbITb 5...15 n®, a makcumanbHaa 70...150 nd.

TpaHancTopbl KT368 MOXHO 3ameHWUTb KT316, HO pesynbTaT bygeT xyxe.

Katywku L1-L3 HamaTbiBatOTCA Ha NOIMCTMPOSIOBLIX Kapkacax ouamMeTpom 4-5 MM ¢
NoACTPOeYHbIMU cepaeyvHmkamm MI-100 (M3 BbICOKOUACTOTHOMO cheppuTa). L1 copepxut
7 BuTKOB, L2 - 10 BMTKOB, L3 - TOXe 10 BMTKOB, HO L3 MMeeT 0TBOL OT BTOPOro BUTKA,
cuutan ceepxy (no cxeme). Hamotka nposogom M3B 0,2-0,3.

Katywkn L4 n L5 uMeroT Takue ke Kapkacbl, HO )eppuTOBbLIN CEPLEYHUK B HUX
3aMeHEH Ha OTPe30K TONCTOro ajtOMWHWMEBOrO MPOBOLA (OT SNEKTPOMPOBOLKM) MK
naTyHHOro cTepxHA. L4 cogepxut 4 BuTka nposoga puametrpom 0,6-1mm, a L5
HamartbiBaetcA nosepx L4 n copepxmt 2-3 ButKa nposoga MaB 0,2-0,3.

KaTywku ycunutenA MOLLHOCTM HaMOTaHbl Ha KepaMUYecKnx Kapkacax gmameTpomM
10 MM 6€e3 CepaeYHMKOB (MOXHO BbINOSHWTL MX U BeckapkacHbIM cnocobom). HamoTka
BeOeTcA MnocepebpeHHbIM (MM NIyKEHbIM, YTO Xy>Xe) MPOBOLOM [MAMETPOM OKOJO0
0,6...1 mm. L6 1 L8 ognHakoBble, OHW copepxaT no 4 BUTKA, pacnpeneneHHbiX no anvHe
15 MM. L7 1 L9 ogunHakoBble 1 cogepxxart no 3 BUTKa, pacnpegesieHHblx no gnvHe 10 Mm.
Opoccenb DL4 HamoTaH Ha pe3uctope R15, oH copepxut 35 BuTKOB Nposopa M3B 0,12.
Opoccenn DL1-DL3 HamoTaHbl Ha konbuax K7x4x3 u3 dpepputa 400HH (unm Ha ppyrux
Konbuax 6nuskoro pasmepa u3 epputa 100HH-600HH), oHu copepxxat no 15 BUTKOB
nposopa MN9B 0,2-0,3.

MoHTax nepegarumka BegetcA 06beMHbIM CnOcoboM B KOPobe € oTceKamu no umcny
KackapfoB, CNaAHHOM M3 >XecTu unn natyHu. Kopob ykpenneH Ha MacCWBHOM
anoMUHNEBOI NnacTuHe, KOTopanA BbINOMHAET (DYHKLMIO papuatopa AfA TPaH3MCTOPOB
VT4 n VT3. BeCb MOHTaX BELETCA Ha KOHTAKTHbIX NIENeCcTKax U MOHTaXHbIX MaHenAx, a
TaKkXe Ha BbIBOJAX MOLLHbIX TPaH3UCTOPOB. KaTyLukn L2 u L3 3akpensieHbl Ha ABYX 06LLMX
reTUHAKCOBbLIX MNACTUHAX MMEIOLLMX OTBEPCTWA MO AMAMeTpy KapKacoB KaTyllek.
PaccToAHuA Mexpay LeHTpamu OTBEPCTUW B MNacThHe paBHO 7 MM. Takum obpasom,
KOrga 9Tv NNacTWHbl HAAEBAKTCA HAa KapKachl KaTyLLIEK, OHW XXECTKO (PUKCUPYIOT KaTYLLUKK
OTHOCUTENBHO [pYyr Apyra Ha pacCTOAHMKM Mexpy OocAMKM 7 MM, obecneunBan
HeoBX0AMMYHO UHAYKTUBHYIO CBA3b.

Cxema BTOpOro nepeparyvka nokasaHa Ha puc.5, OH passnBaeT MOLLHOCTb Ha 75-
OMHOW Harpy3ke okono 3..4 BT. [naBHOe ero OoTiMuvMe B TOM, YTO WCMOJIb3yeTcA
BbICOKOYACTOTHbI KBAPLIEBbIA pe3oHaTop Ha yacToty 48,4 MI'u,.

MWKPOMOHHBIA ycunutesb U cucTemMa MOBYIALMU W HACTPONKW He OTM4yaeTcA oT
aHanornyHoro ysna npepbigylwiero nepefarymka. 3apatoLinii reHepatop BbIMOMHEH Ha
TpaH3uctope VT1, B ero 6a30BOA Lenu BKMNHOYEH KBapLEBbIA pe3oHaTop, 4acTtota
pes3oHaHca KOTOpOro B TpU pasa HuxKe 4acToTbl NepefaBaemMoro curHana.

Ycunutenb MOLLHOCTWM [AByXKackagHbli Ha TpaHauctopax VT2 u VT3, oHu oba
paboTatoT 6e3 HavanbHOro cmelleHuA. KoHnTypbl L4C9 n L7C11 HacTpoeHbl Ha YactoTy
145,2 MI'L, paBHytO TpeTberl rapMOHUKE KBapLLEBOro pesoHaTop, 3Ta YacTtoTa ABJIAETCA
CpefiHeii yacToTon ananasoHa. BosmoxHo ucnonb3oBaHue peaoHaropa Ha 48,6 MIu, npu
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aToM yacTtoTa bypeT pasHa 145,8 ML,
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Katywwka L1 HamoTaHa Ha TaKOM XXe Kapkace, Kak 1 KaTyLLKW 3agatoLLero reHeparopa
nepegarymka, cxema Kotoporo n3obpaxeHa Ha puc.4. OHa copepxxut 5 sutkos 3B 0,2-
0,3. Bce ocTanbHble KaTyLwkn 6eckapkacHble, HaMaTbIBatOTCA nocepebpeHHbIM NPOBOAOM
pmametpom 0,7-1 MMm. L3 umeet gmametp 6 MM, AJIMHY HAMOTKM 20 MM U YUCSIO BUTKOB 8;
L4 umeeT guameTtp 8 MM, ONHY HAMOTKM 7 MM 1 YMCNO BUTKOB 3; L6 nmeeT gmametp
6 MM, 0JIMHY HAMOTKK 6 MM ¥ yncno BuTkoB 3; L9 - gnametp 10 MM, gnunHa 12 Mmm, unicno
BuTKOB 3; L9 - pmametp 6 MM, gaimHa 5 MM, yucno sutkoB 1,5; L10 - puametp 10 Mm,
anvHa 80 MM, YNCNO BUTKOB 4.

Katywku L5, L2 1 L8 - gpoccenu, HaMoTaHHble Ha NOCTOAHHbIX pesuctopax MJTT-0,5
conpoTuenenmeM He meHee 100 KOm, oHu copepxxat no 30 BuTkoB nposoga MN3AB 0,12.

KOHCTpyKUMA nepepaTymka Takana e, Kak 1 BbINOTHEHHOrO MO MpeablayLLei CXeme.
MoHTa)X 06beMHbI B 3KpaHMPOBAHHOM kopobe. [leTanu aHanornyHole.

ABTOp cnepytowein KoHcTpykuum W. Heyaes us r. Kypcka (P N2 10/98) npepnoxun
petpaHcnAumnio curdanos 34 no YKB adompy, uto nossonAetr obopyoosBaTb CUCTEMOW
6ecLuyMHOro NpoCnyLINBaHNA TENEBU30P, PAANONPUEMHIK, MarHUTOOH, Nto60oKA Apyron
WCTOYHUK 3BYKa.

Cxema mukpomoLLHoro YKB nepepaTtumka ¢ 4acTOTHOW MOLYNALMeRA npuBeaeHa Ha
puc.6. OH npencTaenAeT cobon HECUMMETPUYHBIA MyNbTUBUOPATOP C YaCTOTO3a4aOLLIMM
KoHTypom L1C4. O1a cxema XOpowo 3Hakoma paguontobutenam, 3aHUMaroWMmMCA
KOHCTPYMpOBaHMEM MpUeMonepefarLlein annapaTypbl, OHa WCNOMb3YETCA Mpu
KOHCTPYMPOBaHWW 3afaroLLMX reHepaTopoB nnasHoOro auanasoxa (MAa).

OTtnnuntenbHaAa 0Co6EHHOCTb FeHepaTopoB Ha OCHOBE ATOWM CXEMbl - CMOCOOHOCTb
paboTaTtb Ha BbICOKMX YacTOTax Npy BECbMa MasiblX TOKax U HanpaXeHUAX.

B kauecTBe UCTOYHMKA NUTAHWA nepepaTynka UCMOSb3YETCA OfMH rasibBaHUYECKMUiA
anemMeHT HanpAxeHuem 1,5 B. [1OCTOAHHBLIA TOK 4epe3 TpaH3MCTOpbl 3apaeTcA
pesuctopamu R3, R4. M3meHeHue 3TOro Toka NpuBOAMT K HEBOMbLIOMY W3MEHEHMIO
YacToTbl reHepupyemMbix KonebaHuin, No3ToMy ANA NOSlYYEHUA YACTOTHOW MOZYNALMK B
TOKO3afarLLyto Lenb ¢ pesnctopa R1 yepes koHpeHcaTtop C1 u pesuctop R2 nogatot
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mMogynupyowee HanpaxeHne 34 0T wucTOYHMKa curHana. BenuumHy pesunauuu
PerynupyroT nepemeHHsiM pe3nmctopoM R1, a Tak Kak OH COBMELLEH C BblKNOYaTenem
SA1, TO M XXe BbIKIKOYAKOT NepenaTyuuk. &2 4200

Mpn HanpAxeHun nutaHmAa 1,5 B «&—
notpebnAemMblin TOK cocTtaBnAeT 0,42 MA, YTo %}
CBWOETENbCTBYET O BbLICOKON SKOHOMUY- »cemy
HOCTW U cnocobHocT paboTatb OT OQHOro

)
aneMeHTa nNUTaHnA  NPOAOJKUTESNIbHOE \ [

BpemA. HopmanbHaA BennuuHa [esMauum
nonyyaeTcA npu nopave curHana 34 c
amMnauTynown 100 MmB, BXogHoOe
COMPOTUBNEHME nNPWU 3TOM COCTaBnAeT
10 kKOM, MO3TOMY MOAKMHOYATb MepenaTyumk
MOXHO K JIMHEMHOMY BbIXoQy TeneBu3opa,
MarHuTocpoHa, PapuonpUEMHMKa 1 T.4,

PaboTtocnocobHocTb nepepatyunka
COXPAHAETCA MPU YMEHbLUEHUN NUTAOLLErO
HanpAxewnAa po 0,8..0,9 B, T.e.
NpakTMY4eckn [0 MOSIHOrO  WUCTOLLEHUA Puc.6
3fieMeHTa NuTaHwA, a notpebnAaembld npu
aToM ToK cocTasnAeT 0,07...0,1 MA. B kauecTBe aHTEHHbI UCMOSb3YeTCA 0TPE30K MegHOro
nposofa AMaMeTpoM oKoso 1 MM 1 gjimHomn oT 20 cM o 1 M. YeM OfiMHHee aHTeHHa, TeM
6onblue 30Ha yBEPEHHOro NpMemMa curHana nepegaryuka.

Bce petanu ycTponctBa pasMellaloTcA Ha neyaTtHowW nnate M3 ABYXCTOPOHHEro
OoNbLrMpoBaHHOro CTekNoTekcTonuta. [ertanu ycTaHasnuBalT C OQHOA CTOPOHbLI, a
BTOpaA CTOPOHa OCTaBJfieHa MeTaNM3MpoBaHHOW 1 coeduHeHa ¢ o6LmMmM NpoBOAOM Mo
KOHTYpPY nfiaTbl B HECKOSbKUX MECTax. Ha 3TON »e CTOPOHE 3aKpensieH 3NEMEHT NUTaHMA.

B ycTpoiicTBe MOXHO NPUMEHUTb nepeMeHHblin pesuctop ClM3-4, Cl3-3 ¢
BbIKNIOYATENEM MUTAHWA, NOCTOAHHBIE pe3ncTopbl - MIT, C2-33, OKCUMAHBIN KOHAEHCATOP
- K50, K53, nogctpoeynslii - KT4-25, octanbHele - KM, KINC, KA. AnAa pnanasoHa YKB-2
(88... 108 MI'u) katyLuka L1 copepxut cemb BUTKOB nposoga M3B-2 0,8, HamoTaHHOro Ha
onpaeke guameTpom 3,5 MM C OTBOAOM OT CEPEAVHBI.

HacTpavBatoT nepepatuvk B CriepytoLLen nocnegosarensHocT. CHavana soibuparot
AManasoH, B KOTOPOM OH byneT paboTatb, - 3T0 3aBUCUT OT UCMOSb3YEeMOro NPUEMHMKA.
3ateM NpUEMHMKOM HACTPamMBaKOTCA HA y4acTOK AuanasoHa, Hambonee CBOOOLHLIA OT
BELLATENbHbIX PagMocTaHumMii 1 nomex. Nepeparunk NOAKNHOYAKOT K IMHEAHOMY BbIXOgy
MarHuToooHa wnm Teneen3opa M KoHpeHcatopoM C4 HacTpavBarT ero Ha 4actoty
npuemMHuka. Pesuctopom R1 ycraHaenusawT Hawbonee npuemnemyro Aesuauuto
4acToThbl, MPW KOTOPOK 06ecneynmBaroTCA HOpMasibHaA FPOMKOCTb W MUHUMAanbHbIE
nckaxeHwA. Ecnm rpomkoct OymeT HeOoOCTaTOYHO [ake Mpu BEPXHEM MO CXEMe
MOJSIOKEHUN [BMXKA pesuctopa R1, npugerca ymMeHbLMTb CONpoTuBsieHne pesuctopa R2.

3ateM nNpoOBEPAKOT 30HY YBEPEHHOrO Mpuema M, eCliu OHa OKa3blBAeTCA Maslon,

vrt
AT363A
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YKB nepeparumku

YBENNYMBAOT AJIMHY aHTEHHbI 0 0,7 M.

Mepepatunk NOMELLAIOT B KOPNYC (MOXHO NNacTMaccoBbii) NOAXOAALLMX rabapuTos,
a ONA NOOKMHYEHWA K TENeBWU30pYy, MarHUTOOOHY WnM OPYroMy WCTOYMHWKY CurHana
UCNOSb3YHOT SKPAHMPOBAHHBIN MPOBOL, C COOTBETCTBYHOLLMM Pa3beMOM.

MpocToi aByxTpaH3uCTOpHbIA nepepaTymk (73 Magazine" (CLUA), 1974, dbeBpanb)
npegHasHayeH pnA pabotel B guanasoHe 144 Mru. Ero MOXHO wcnonb3oBaTb Kak
B036yonTenb B 60nee MOLUHbIX MepefaTymMkax Wam Kak reHepatop npu HanaxuBaHum
pagmonpueMHuka.

B sapatowem reHepaTtope nepepartyuvka (puc.7) Ha TpaH3uctope T1 npumeHeH
KBapLEBbLIA PE30HATOP C 4acToTOW cobCTBEHHOro pesoHaHca 48 MIu. Kontyp L1C2
HACTPOEH Ha 3Ty e yacToTy. Ha TpaHaucTope T2 BbINOSHEH YTPOUTESNb YaCTOTHI.

Katywka L1 HamoTaHa Ha

71 2N384 T2 2N114% An 1 Kapkace AmameTpom 12,7 M.

- + OHa  comepXuT 8  BUTKOB
ZfB & 0,022%._ 28 1 nposoaa anametpom 0,25 MMm.
-~ ther* 407 13.5 424 @43 [invHa Hamotky 12,7 mm. OTeop,

BbINOSIHEH oT CepeavHel
KaTywku. Katywka L2 cogepxut
8 BWTKOB npoBoga AMamMeTpoM
1,3 MM. [nnMHa HaMoTKu 25 MM
(omnameTp Kapkaca OKono 8 Mm).
Karywka L3 copepxut 3 Butka

W00k ¢33 L1

fx Igazz nposoga gnametpom 1,3 Mm.
‘ NHOYKTMBHOCTD 06omx
Puc.7 ppocceneit (Op1, [Op2) nopaaka
1,8...2 MKI".

B nepepatunke MOXHO Ucnonb3oBaTtb TpaHaucTopbl KT315 n KT603A, HO npu 3TOM
HeobX0aMMO U3MEHWUTb MOMIAPHOCTb BKITKOYEHWUA UCTOYHMKA NUTAHUA.

B Amepuke, roe KOHTPacTbl HE MEHEE CWflbHbl, YEM Y HAc, TOXe eCTb MecTa, rae
MONHOCTBIO OTCYTCTBYET TpaHCnALMA B ananasoHe FM-pagno. MeCTHbIV XuTefb Takoro
permoHa P. Tkauuk npupyman cxemy (puc.8) DOBOMbHO MOLLHOrO nepeparyumMka Ha
3...3,5 BT, kotopaAa pabortaet Ha uvactotax 90...110 MIu. B pgononHeHue K cxeme OH
CUMTaEeT, MOXXHO [,06aBUTb aBTOMOACTPOMKY YaCTOTbl, XOTA CTAOMIbHOCTb HE HACTOJSBbKO
nnoxa, utobbl Henb3A 6bin0 060ATUCE 6E3 YCNOXKHEHWA CXEMBI.

Cxemy cnepyet cobupatb B 3KPaHWPOBAHHOM KOpPMyce C 9SKPaHUMPOBaHHOM
MOLAOXKOW Ha ABYCTOPOHHEW neyaTHow nnate. Jlyywe coenaTtb 3KpaHUpPOBaHHbIA Kopnyc
C OTCEeKaMW [J1A KaXOOro Kackapa C MPOBEPEHHBIMU UM HALEXHbIMU COEAUHEHNAMMU
MEXIY 0TCeKamMm.

Q1 n Q5 pomkeH oxaxpaTbCA C MOMOLLLID papuatopa, kopnyc Q4 pomkeH 6biTb
3a3eMJIeH.

KoHpeHncatop C24 npepHasHavyeH [AAA pPeryanpoBaHuA 4actotbl. [pyrue
NOLCTPOEYHbIE KOHAEHCATOPbl [OMKHbI 6biTb OTPErynMpoBaHbl MO MakCUMasbHOW
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YKB nepeparumku

MOLLLHOCTM Ha BbIXOLe, MUHUMYMY UCKaXKEHUA U TOKa MOKOA.
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Katywka L1 - 5 But. nocepebpeHHoro nposoga 1 MM gmameTpomM 6 MM € warom 1 M.
L2, L3, L5, L7, L9 - craHpapTHole BY ppoccenu. Katywku L4, L6, L8 - 1,5 Burt.
nocepebpeHHoro nposoga 1 MM gnameTpom 6 Mm ¢ warom 1 mm. Katywka L10 - 8 BuT.
nocepebpeHHoro npoeoga 1 MM gmamMeTpomM 5 MM ¢ warom 1 mm.
M. Wen6bw n3 AMepukn NPERIOXU CXEMY NepefaTynka MOLLHOCTbO 0koo 500 mMBT,
KoTopbli paboTtaer B gmanasoHe 100 MIu. BxogHOM MWKPOOH MOAKAKYEH K
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LByXKackagHomMmy mopynAatopy Ha 2N3904 TpaH3ucTopax, KOadUUNEHT YCUNEHNA 3BYKa
ycTaHaBnuBaeTcA CONpoTMBEHNEM pesnucTopa 5 KOM.

Ha TpaHsucTope 7001 cobpaH reHepaTop, YacTota konebaHua KOTOporo onpeaeneHa

HaCTPOWKOW KOHTYpa M3 ABYX KOHAEHCATOPOB Mo 5 N 1 KaTyLIKM MHAYKTUBHOCTU OKOJIO

100 MTw.
LT 1 I
$ 1x A lur %u: = 10n 3.9uH .[.mm
_L _J_ 1uH -+ in
b 1
s s 8,5BUTKOB NpoB.1 MM
o 14 maMeTp8MM =
7001 in 12v
i — 7001
- 1
Sk 1N4002 10k 1
I n f 10 = 1n
1 v 1

Puc.9

3ByKOBaA MOLYNALMA OCYLLECTBASTCA Yepes koHpeHcaTop 5 nd u peauctop 10 KOM

Ha BK/HOUYEHHbBIN B KOHTYP reHepaTopa sapukan 1N4002

Ynpasnexuue rnybuHoOA MogynALMM reHepatopa OCYLLECTBAAETCA Yepe3 APOCCenb

3,9 MKIH, KOTOpPbIA MMEET BbICOKOE CONPOTUBIIEHNE HA PafMoYacToTe.

BbixopHoi Kackap Ha TpaHsuctope 7001 Mcnonb3yeTcA Kak ycwunutesnb MOLLHOCTU

knacca D, cBA3b ¢ aHTeHHON nopbupaetcaA Takum 06pasom, Ytobbl n3bexxatb HENIMHENHbIX
VICKaXXEHWI N3-32 BO3HWKHOBEHMA CUIbHO NEPEHANPAXXEHHOTO PEXUMA.

Keapuesbin YM nepepatuunk ¢ Boicokum KI14 Ha 418,8 My, npencrasfieH Ha cante

http://www.tv-master.ru.

3aparowmii reHepatop nepepatymka (puc.10) BoinonHeH Ha TpaHaucTope VT1. Ero

4+— 4158

VT1.VT3 KT3101A
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yacToTa ctabunnamposaHa KBapL,esbiM pesoHaTopoM ZQ1 Ha yactoTy 69,8 MHz, koTopebii
BO30Y>X0AeTCA Ha NEePBO MEXAHUYECKOW rapMOHUKe, KaTyluka L1 cnyxuT onA ycTaHoBKM
rnyéuHbl MOZYNALUK 3afatoLLEero reHepaTopa.

Ha TpaH3uctope VT2 BbiNONHEH YABOMTENb YacTOThl, BbIXOQHOW KOHTYp L2C5
KOTOpOro HacTpoeH Ha 139,6 MI'u. Kackap, BbiNnofHEHHbIN Ha TpaH3ucTope VT3, ABnAeTcA
ycunutenem MoLLHoCTu, paboTtatowem B knacce C, ¢ BbIxogHoro koHTypa L4C8 kotoporo
BbIJENAETCA WeCcTaA rapMoHMKa 3afaroLero reHepartopa. TouHaA HacTpoiika Ha YacToTy
418,8 MI'L OCywecTBNAETCA W3MEHEHMEM EMKOCTU MOCTPOeYHOro KoHgeHcaTtopa C8.
Katywka L1 HamotaHa nposogom [M3J1 - 0,1 MM Ha kapkace guametpoMm 1,5 MM K
copepxuT 50 BUTKOB. Bce ocTasbHble KaTyLlwKu - 6eckapkacHble, HaMOTaHbl Ha OrpaBKax
puametpom 1,5 mm nposopom M3B - 0,25 mm. L2 copepxuT 14 Butkos, L3 - 8, L4 - 4
ButKa. Ytobbl noBbicuTb KM BbIXOQHOMO Kackapa, MOXHO BbIMOAHUTL nocepedbpeHHbIM
MPOBOAOM TOrO XXe AnameTpa.

KBapuoBaHbli nepepatyumk Ha 433 My, 10 MBT, npefcTaBneHHbld Ha TOM Xe cante
http://www.tv-master.ru, aHanornyeH npefbigyLLen Cxeme, TONbKO CHUXKEHWE MO 4acToTe
MO3BONIIO HECKOSIbKO YNPOCTUTb Cxemy (puc.11).

CwurHan ¢ MMKpodooHa, yCuneHHbl TpaHaucTopom VT1, yepes pesuctop R4 nopaerca
Ha Bapukan VD1, KOTOpbIA CAYXMUT ONA MOAYNALMKM KBapLEBOro reHeparopa,
NOCTPOEHHOro Ha VT2. MopynAumA NpoM3BOOMTCA 3aTArMBaHMEM 4acToThl kBapua ZQ1
BapuKanom, eMKOCTb KOTOPOro U3MeHAETCA B TakT BXOAHbIM curHanam. Pabovas Touka
Bapukana onpepgenaeTca peauctopoM R2. Katywka L1 KoMneHcupyeT eMKOCTb Bapukana
B PEXMME OTCYTCTBUA MOBYNALMUM.

+38

At

R10
100k =

Puc.11

BbixogHoOW KOHTYp reHepatopa L2C3 HaCTpOEH Ha MepByrd rapMOHWKY KBapLa
54 MI'u. Kackap, yaBoeHuA YacTtoTbl, cobpaHHbli Ha TpaHauctope VT3, paboTaet no cxeme
c obuen 6a3on M MHOYKTUBHO CBA3aH Yepe3 KaTywky L3. KonebatenbHoin KOHTYp L4C6 B
Lienu KonnekTopa TpaHaucTopa HacTpoeH Ha yactoty 108 MIu. Packauky TpaHaucTopa
VT3 MOXHO perynmpoBaTb C MOMOLLbK NOACTPOeYHUKa Katywek L2L3. 3ToT Kackag
OLHOBPEMEHHO paboTaeT M B KAYeCTBE OKOHEYHOro ycunutensa, pabortas B pexxume C, a
rapmMoHuka konebartenbHoro KoHTypa L4C6 ynpaenAeT paboToii BbIXOLHO Lienu, KoTopan

5 L_': BbnokHoTt “Papioamartopa” N2 3-2005



YKB nepeparumku

YMHOXaeT 4acToTy packauku no 432 M. YMHOXeHUe 4acToTbl B MOCNegHeM Kackaje
npou3sogAT Bapukanom VD2, pabortatowum npu CBA3M NO TOKY (mapannenbHoe
BK/HOYEHWE) B COrnacyoLLen Lenovke. Takana cxema obecneuunsaeTt K[, nopaaka 55% u
He TpebyeT XKXeCTKOro BbiAepXX1BaHUA HOMUHANOB NEMEHTOB.

MocnepoBatenbHbli KonebaTtenbHbll KOHTYp C8L5, HacTpOEeHHbIM Ha 4acToTy
108 MI'u, obecneunBaeT apdEKTUBHYHO packayuky Bapukana 1 3a CYeT 3TOro MoBbILAeT
KO cxemel. ConpoTuenexue WwyHTupytoLlero pesuctopa R10 onpepenAeT pabouyto ToUKy
Bapukana, 4yepes Hero NPOXOAMUT TOK, BbINPAMAEHHbIA NpW AeTekTuposaHun. Ero
conpoTuenenue, coctasnAtowee 30....200 kOM, noaduparoT ONbITHEIM MYTEM.

C nomoLwbto LC-uenouku L6CI koHTyp Liennepa, HaCTpPOeHHbIA Ha YacToTy 324 MIw,
COrnacylTCA C BbIXOQOM Kackapa, roe NpPoMCXOOMT CMELLEeHMe 4acToT, NpuBogALLee K
CYMMMWPOBAHWIO W BbIYATAHWIO BBICLUMX FapMOHUK. B pesynbTate [OMNOMHUTENbHO K
COCTaBfAloOWEA BbiCWEN rapmMoHukn 4f2-432 My obpasyetcA [ONOSHUTENbHAA
coctaenawowan f2+3f2=108+324=432 MI'u, uTo elle 6onblie nosbiwaet KM BbIXOQHOM
uenun. HeobxogumanA BbiClaA rapMoHuka 432 Ml OT(MIbLTPOBLIBAETCA LLEMOYKON
L7C10C11 n nopaetcA B aHTEHHY.

YTo6bl ONTUMANbHO HACTPOUTL NepeaaTyuk, BCE KOHAEHCATOpbl AOSKHbI ObiTb
NEepeMEHHbIMU, MpU  3TOM MOXHO WCMNOfb3oBaTh abCoOPOLNOHHBLIA  BOSHOMEP,
WHOMKATOPHYO namnouyky (2,5 B, 0,7 A) C kaTywkoi CBA3N (2 BMTKA) U M3MEpPUTENb
HanNPAXXEHHOCTU nonA. HacTpolika OKOHeYHOro Kackapa AOMKHA BbIABWUTb OTCYTCTBUE
Kakux-nnbo ckaukos (noTpebnAemMoro Toka, HampPAXXEHHOCTW MOMA), KOTOpble ABNAKOTCA
NPU3HAKOM MPUCYTCTBUA HexXenaTenbHbix KonebaHuin. Pe3oHaHCbl BO BCEX TOYKax
LOMKHBI ObITb YCTONYUBBLIMM.

[nA ycTpaHeHUA HexenaTefibHblX pe3oHaHcoB Heobxogumo: 1) dKpaHupoBaTb
Kackapgbl 418 YMeHbLUeHUA napasvTHbIX CBA3EN; 2) U3MEHATb eMKOCTU BIOKMPOBOYHBIX
KOHZeHcaTopoB; 3) cHuxaTb pabouyto po6pOTHOCTE KonebatenbHOro KoHTypa; 4)
NPUMEHEHATb EMKOCTHbIE CBA3W BMECTO MHOYKTUBHBIX.

B kayectee Bapwkana VD2 ucnonb3osatb npubopbl Tvnos KB901, KB102, KB104,
KB107, KB110. AHTEHHa - KYyCOK MHOrOXWSIbHOr0 Nposoga 4fiMHon 170 MMm.

Katywka L1 umeet 15 ButkoB nposoga 3B 0,25 MM, HAMOTaHHbIX Ha onpase 4 MM.
Katywka L2 umeet 5 BUTKOB TaKoro »e npoBofa, HAMOTaHHbIX Ha Kapkace AMameTpoM
6 MM, NOBEPX HEE HAMATbLIBAOT KaTyLKy L3 - 2 BUTKa nposofa 0,25 MM. BHyTpu Kapkaca
- (peppuToBbIN ceprevHuK. Katywku L4, L5 umetoT 3,5 u 7 BUTKOB COOTBETCTBEHHO,
HaMOTaHHbIX nocepebpeHHbIM NPoBOAOM anameTpoM 0,36 MM Ha onpaBkax AuameTpoMm
6 MmM. Kartywkn L6, L7 wumerT 3,5 M 2 BUTKA COOTBETCTBEHHO, HaMOTAHHbIX
nocepebpeHHbIM NPOBOAOM AnameTpoM 0,56 MM Ha onpaBkax ouamMeTpom 6 MMm.

Ha ToM e cante http://www.tv-master.ru HaxogutcA cxema paguonepepaTyuka
60nbLLION MOLLHOCTU C KBapLeBoi cTabunusauuein yvactotbl (puc.12). Ero ocHOBHble
XapakTEPUCTVKM CReayoLue:

- BbIXOAHAA MOLLHOCTb Nepeparynka 0,5 Br;
- [ManasoH 3BYKOBbIX YaCTOT MO YPOBHHO -3 ob 300-3000 ;
- LUIMpMHA NOJIOCkI M3nyYeHuA no yposHto -30 ab, He 6onee 11 Kl'y;
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- leBMaLmA YacToTbl OKONO 2,5klu;
- TOK noTpebnenna, He bonee 90 MA;
- HANPAXXEHWE UCTOYHMKA NUTaHMA 9B

CurHan OT KOHAEHCATOPHOr0 MMKPOOHa CO BCTPOEHHbIM ycunutenem (M1)
nocTyrnaeT Ha NPAMOIA BXOL onepauunoHHoro ycunutenA DA1. K aTomy Bxopy nOOKHOYEH
[enuTenb HanpAXeHuA Ha pesuctopax R2 u R3, KOTopbIi CO30aeT NONOBUHY HANPAXEHNUA
NUTaHWA Ha 3TOM BXOAe W, Taknm obpasom, no3sonAaet OY paboTarb C OLHOMONAPHLIM
nuTaHmem. Mexgy MHBEPTUPYHOWMM BXOLOM W BbIXOAOM BKiYeHa uenb R7C5C6,
KOTOpaA C€030aeT HYXHbId KOI(PMUUMEHT YCUIIEHWA W YaCTOTHYH XapakKTepucTuKy
ycunutena. OToT yeunutens paboTaeT Kak KOMMPECCOp PEYEBOro CurHana, cxxumasa ero
OMHAMWYECKMIA ManasoH 3a CYET Kackapa Ha TpaHauctope VT1. BbixOgHOE HanpAXeHue
34 ycunutena petektupyetcA guogamu VD1 u VD2 B NOCTOAHHOE HanpAXeHwue,
oTpuuaTesibHoe, KOTOpOe BO3LENCTBYET Ha 3aTBOP TpaH3uctopa VT1 v ¢ yBefimyeHnem
YPOBHA 3BYKOBOr0O CUrHana yBesimyusaeT CoNnpoTUBIEHNE KaHana 3Toro TpaHsucTopa.

o . — . R
) c3 R5390 c1 13_I_Lz* L3 RI7.1.2k
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100K ¢ 16k 100 R18.300 jo0
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+28
c16 100
L4
C17 150 i 5
H —————
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B pesynbrate LWYyHTUPOBaHUA WHBEPTUPYIOLLErOo Bxopja KoHaeHcaTopom C6
M3MeHACTCA KOIPMULMEHT OTpULLATENIbHON 0O6paTHOW CBA3M, YTO MPUBOANT K USMEHEHUIO
kKoadphuumenta ycunenma QY. BbixogHoe HanpaxeHnue QY, paBHOe MNONOBUHE
HanpAXeHWA nuTaHuA, nocTynaet yepes pesuctopbl R11 1 R12 Ha katoppl Bapukanos
VD3. Mopynupytowiee HanpsxeHnne 34 M3MEHAETCA Ha KAaTode BapukanoB OTHOCUTENbHO
3TOro HanpAXXeHnA cmeLeHnA. BapukanHaa matpuua VD3 BknroveHa Mexxay KBapLesbiM
pe3oHaTopoM K obwwmMm npoBogoM. M3mMeHeHWe eMKOCTM Bapukana npuBoaWT K
HEKOTOPOMY M3MEHEHMIO 4acToTbl pe3oHatopa. B 3TOM npouecce urpaet ponb K
WHOYKTMBHOCTb KaTywkn L1. Ha TpaH3aucTope VT2 BbLINOMHEH 3afarolinii reHepartop,
yacToTa B KOJIJIEKTOPHOM KOHTYpE KOTOPOro OMnpefesiAeTCA BKNHOUYEHHbIM Pe30HATOPOM,
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MHOYKTMBHOCTEIO L1 n emkocteto VD3. KoHTyp L2C13 B KONAEKTOPHOW LLEMM 3TOro
TpaH3ucTopa HacTPOeH Ha cepefwHy BbIOpaHHOro AmanasoHa, U Ha Hem BblOenAeTcA
YacTOTHO-MOQYNUPOBaHHOE HanpAxeHne BY ¢ uyactotom pesonatopa Q1. 3to
HanpAXXeHWe Yepes KaTyLwKy cBA3W L3 nocTynaeT Ha BbIXOAHOW Kackaf, BbINOMHEHHbLIN Ha
TpaHauctope VT3. Karywka BkntoYeHa B LENb CMeLleHnA 6asbl 9TOoro TpaH3ucTopa
R17R18, kortopaA co3gaer pabouyytd TOYKY BbLIXOLHOrO Kackapga. YcuneHHoe u
NPOMOAYNMPOBaHHOE MO YacToTe HanpsxeHue BY BbigenAetcA Ha konnektope VT3.
3ateM yepe3 OHY 1 yonuHWTENBHYIO KaTYyLLKY 3TO HanpAXXEHWe MOCTYMaeT B aHTEHHY.
OHY Ha kaTywke L4 n koHgeHcaTopax C16 u C 17 cnyxut anA nogaBfieHNA rapMOHUK U
COrnacoBaHuWA BbIXOLHOrO COMPOTUBIEHMA Kackapga Ha TpaHsucTope VT3 ¢ BXOgHbIM
CONpOTWBIIEHNEM aHTeHHbI, KaTyluka L5 BBOAMT JOMNOMHUTENBHYIO MHOYKTUBHOCTL B Lerb
aHTeHHbl W, Takum 06pa3oM, YBENUYMBAET €€ IKBMBANEHTHYHO AAWHY, npubnvxasa K
YeTBEPTLBOMHOBOW. B pesynbtaTe oTAaya curHana B aHTeHHY YBeNWYMBAETCA.
KonpeHcatop C19 wuckntoyaeT BbIXOR W3 CTPOA TpaHauctopa VT3 oT cnyyainHoro
3aMblKaHWA aHTEeHHbI C 06LWMM NPOBOAOM WKW LEMbIO NUTaHUA.

Bce BbICOKOYACTOTHbIE KaTYLLKN NepefaTynka BhiMofHeHbl HAa OQMHAKOBLIX Kapkacax
LMamMeTpoM 7 MM C cepfevHukamu u3 dpepputa 100BY pmametpom 2,8 mMm. Katywika
nepepatymka L2 umeert 6 BuTkoB, L3 - 3 BUTKA, L4 - 8 BUTKOB, L5 - 20 B1TKOB Nposopa MoB
0,2. Karywka L1 - gpoccens AM-0,06 16 mMk[H. HacTponky nepeparumka npousBopAaT
TPaaMLMOHHBIM CMOCOBOM, KOHTPONMPYA BbipabaTbiBaeMyto UM HanpAXEeHHOCTb MonA ¢
nomMoLLb0 BONHOMepa uin BY ocumnnorpada ¢ npoBosioYHOM paMKor Ha BXOZe.

MNepepatunk Ha 10 BT, paboTatowmin Ha yactote 68,94 Mru, NnpeacTaBneH Ha TOM Xe
cavite http://www.tv-master.ru.

Cxema nepepgatuuka (puc.13) coegmHaetca co cxemon YM mopynatopa (puc.14) B
Touke A. [lanee B KaYeCTBe HArpy3ku NOAKNKOYAETCA aHTEHHa U K 0bLLeMy NpoBOAY ABe
namnel 6,3 B 0,22 A, coefMHeHHbIe NOCNEN0BaTESNbHO.

b Mogkntounte nuTaHne 5 B.
Mar. Otkntounte koHTyp L1C1, BMEcTO
Bux. HEro nopawre Ha Bxof, curHan ¢ YKB
= reHeparopa. MpoBepbTe
BOJIHOMEPOM 4acTOTy BbIXOLHOr0O
curHana (ecnu ero HetT wnM oHa
68, 34 Mry OTNIMYAETCA OT YCTAHOBMIEHHOW Ha
Q1 - KT904 reHeparope, TO nopcTponTe
KOHZeHcaTopsbl 7 KaTyLUKu

Puc.13 BbIXO[IHOrO KOHTYpA.

CoepuHnte koHTYyp L1C1 1 noBblwainTte HanpmxeHne nutanduA. JomkHa BO3HUKHYTb
aBToreHepaumsa yxxe npu 5 B, ecnu He BO3HUKAET, TO NEPEMECTUTE SIMUTTEP MO KaTyLUKe
Ha 0,5...2 BUTKa, TOK Npu 3TOM paseH 250 MA.

He nopgHumaiite HanpAxeHue Boiwe 20 B npu Toke 750 MA, BbIXOAHAA MOLLHOCTb
6ynet 8...10 BT. MNopcTtponTte BCe KOHTYpa, NPOBEPAA YaCTOTy MO BOHOMEPY.

pu HaBECHOM MOHTaXKe MPAMO Ha paguaTope BbiBOAbI AeTanen JOMKHbI BbiTh Kak

=
17
6.25
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MO>XHO KOpOYe, UCMOJb3yiTe KOHAEHCATOPbI C COOTBETCTBYIOWMM TKE, KaTyLLKun OOMKHbI
ObITb MIOTHO HAaMOTaHbl. B 3TOM Ciyyae pocTUraeTcA xopoLlana cTabusibHOCTb YacToThl,
+ nHaye oHa 6ypet "mnbITh"

[ g 70 500 Iy,
|02_A’ YacToTHbIN MopynATop
I 10 HacTpauBaloT, nopbupan
R4 R1, Korga HanpaXeHue Ha
konnektope Q1 craHet
paBHbIM nofIoBUHE
nuraroLLLero. Takxxe MOXeT

KT315 notpeboBaTbCA  MOKJIIO-
Puc.14 yeHMe TOYKM A K vacTu
BUTKOB L1.

TpaHsuctop Q1 KT904 ycTaHaBnuBaeTcA Ha papguatope nnowapbio 600 cm2.
Katywka L1 gnametpom 12 MM Ha ¢hTOPONNAcTOBOM Kapkace, 4 BUTKa nocepebpeHHoro
npoesoga AuametpoM 1 MM, OTBOA OT 2-T0 BWTKA, CUMTAA OT 3a3eMSIEHHOrO NPOBOAA.
Katywka L3 6eckapkacHadA, Ha onpase 8 MM, cogepXut 6 Butkos MOB-2 gnameTpom
1 mm. CoctonT M3 2-x nonoBuH. Katywka L4 - Ha Toii )Xe onpase 1 TEM e MPOBOLOM,
pacnonoXkeHa Mexay 2-x nonosuH L3 u copepxut 2-3 BuTka.

B cxeme yactoTHoro mogynAtopa tpaHsuctop Q1 KT315, D1, D2 - Bapukansl KB102[,
unu guopsl 4220. BM1 - anekTpeTHbIn MUkpodoH MK3-3.

B 3aknoveHne pagum Be CXeMbl NepepaTyuvMkoB Ha mukpocxemax. OgHa M3 Hux -
paspabotka, onybnukosaHHaa B xxypHane ED Nov 6, 2000. Cxema nepegaruvka Ha OGHOM
Mukpocxeme (puc.15) npegHasHaueHa AnA PeTpaHCnALMM My3bliKanbHbIX MporpamMm C
AOMALLHEro ayoMoKOMIieKkca BO ABOP, FAe MOXHO MPUHUMATb MX HA NEPCOHaNbHbINA

NPUEMHMUK.
1000pF FM antenna
IND ouT+ Vi
Right MAX2606 sy
RCA jack
VCE
GND .
1 1uf
futio WUl T
inputs | f

RCA jack 2200 pF I

Puc.15

Mwukpocxema IC1 Tna MAX2606 - 9TO ynpasfiAEMbIA HAaNPAXXEHWEM FeHepaTop Co
BCTPOEHHbLIM BapaKTOPHbIM AYOA0M. Ero HomMuHanbHaa yactota konebaHua yctaHoBneHa
KaTyLwKon MHAYKTUBHOCTM L1. Mpwn ncnonb3osanum KaryLku HommHanom 390 HIMH vacToTta
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rnepegarymka yctaHasnueaetca B paitoHe 100 MIu,.

MoteHunomeTp R1 nossonAeT BblbpaTb KaHan nepepayn, Hanekui OT MECTHbIX
paguocTaHuMiA,  nepectpavBaA 4acToTy B npepenax pguanasoHa 88...108 Mlu.
KoadbpuumeHT ycuneHma no MOLHOCTM NpubnnanTensHo paeeH -21 ob/M npu 50-omHON
Harpyske, B TO BPEMA KakK PaspelLleHHON y HaC ABMAETCA MOLLHOCTb M3YYEHWUA HUXKE
10 ob/m B YKB pguanasoHe.

CyMMMpoBaHHble Ha NoTeHLMomeTpax R3 1 R4 3ByKOBbIE CUrHAsbI MPABOro 1 IEBOr0
CTepeOoKaHasioB fOMalLHen ayamoCUCTEMbl YMEHbLUEHBI NOTEHLMOMETPOM R2, KOTOpbINA
CINYXXUT AN1A ynpaBneHne rpOMKOCTbIO CUMrHana Npu MOAYNALMM CUrHana pagmoyacToThl.
CurHanbl ¢ yposHem 6onee 60 MB MoryT paeatb UCKaXXeHMA, NOSTOMY noTeHumomeTp R2
YMEHbBLLUAET CUrHAN HIKE 3TOr0 YPOBHA.

B otcytcTBME cTaHpapTHOW YKB aHTeHHbI, NPOBOL AJIMHOM 75 CM BMOSIHE COMAET Kak
aHTeHHa. [nA nyywero npuvema npuemMHaA aHTeHHa [OoMKHa ObiTb yCTaHOBfEHA
napannesnbHoi aHTEHHE NepenaroLLen.

Mukpocxema IC1 pabotaeT Ha eOMHCTBEHHOM HANPAXEHWW MUTAHWA BEUYMHON
3...5 B. PekomeHpyetca, uytobbl nuTalowee HanpsxeHue Obino perynupyembiM AfA
obecneyeHnA BO3MOXXHOCTU MUHUMK3aLMK apeidda 4acToTbl U YPOBHA LLYMOB.

[Opyroii nepegatyumk Ha mukpocxeme Motorola MC2833 npefcraBfieH Bce Ha TOM Xe
cante http://www.tv-master.ru. Cxema nepegaruvnka ¢ YM mopynAauuen (puc.16) uveet
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TaK1e XapakTepUCTUKK:

- paboyan yacToTta 65-108 MI'u;
- HanpAXxeHne nNUTaHuA 2,8-9 B;

- NOTPAGNIAEMbIA TOK 3 MA;

- 0anbHOCTb 25...300 m;

- OKpy>XKaroLiaa Temneparypa -30...+75°.

Hanapka npovs3BoguTCA C NOMOLLbK BKAKYEHHOrO W HACTPOEHHOr0 Ha
npeanonoraemyro 4acToTy npueMHuka. NnasHO U3MeHAA PaccToAHWe MexXay BuTkamu L1
No6bIM ANANEKTPUKOM, HY)XHO HACTPOUTb MEpemaTuyuk Ha 4actoTy nmpuemHuka. Ecnu
OVHAMWUK NPUEMHMKA PacrnonoxeH BONU3M MUKPOGIOHA, TO MOABUTCA CUJbHbIN
aKyCTUUYECKUIA PE30HAHC (CBUCT).

KoHgeHcaTop C9 Hy)KHO HAaCTPOWUTb NO Makcumymy usnyyveHua. Ona 88...96 My L1 -
10 BuT., @ L2 - 11 BuT. npoeoga 0,8 MM, gnameTp HamoTkn 3,5 mm. OnA 65...74 My L1 -
12...13 BuT.

MwukpodpoH ntobon anekTpeTHbIn. [nA pasfnyHbiX TUMNOB MWKPOGOHOB MOXHO
nopgobpate R6 no nydywemy 3ByvaHuio, HO He CredyeT NOAHUMATb HanmpsXXeHue Ha
MuKpocpoHe bonee 2 B. CobpaHHryto nnaty (puc.17) uenecoobpasHo 3kpaHMpOBaTb.

Punc.17

bonee cnoxHaA cxema YM nepepatuvka, npegHasHaveHHOro AnA TPaHCNALMM
cTepeonporpaMm, npefcTaeneHa Ha cante http://www.tv-master.ru. Cxema poCTaTtouHo
CNoXXHaA Ha Bug (puc.18), TeM He MeHee NpocTa B Hanapke.

Mepepatunk pabotaet B YKB gmanasoHe. B 3aBUCMMOCTM OT eMKOCTU KOHAEHcaTopa
C12 2...45 n® ero vactota MoxeT mamMeHATbcA oT 70 po 130 MIu. B kavectBe
CTepeoKoaepa 1Cnonb3yeTcA cneunanuavposaHHan Mukpocxema BA1404.

Katywka L1 copepxut 5 BuTKOB Nposoga gnametpom 0,8 MM. HamoTaHa Ha onpaske
AMameTpom 5 MM 1 anvHon 5 MM. Kartylika L2 copepxut 5 BUTKOB NpoBoAa ANaMeTpoMm
0,5 MM. HamoTaHa Ha onpaBske guameTpoM 5 MM 1 gnunHon 10 Mm.
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Jlamnoukn LP1 n LP2 HomuHanom 12 B/40 MA.
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KHura-noutromn

"Papuoamatop" - ny4uee 3a 10 net. Coopruk. K.:Papuoamatop, 2003r., 288 c. 20.00
OneKTpoHHbie Habopbl 1 Momymu "MACTEP KWUT" Onucanue, npuHLmn. cxembl. Katanor-2004ron, .A4 15.00
Cobepy cam 60 aneKTPOHHbIX ycTpoicTs 13 Habopos "MACTEP KUT" M.:Joneka,2004r.304c. 27.00
MnynbCHbIE NCTOUHNKN NUTaHNA TeneBu3opoB. fAHkosckmi C.M., HuT, 2003r.380c. 34.00
/MnynbcHble Gnoku nutanna ana IBM PC. PemoHT 1 06cnyxwsatme.-M.:IMK, 2002r., 120c.A4 26.00
AcTOuHMKI NuTaHNA BUBEOMarHUTOOHOB 1 BiuLeonneepos .BuHorpapos B.A., 256¢.A4 14.00
MCTOUHMKIN NUTaHUA BUAEOMArHUTOCDOHOB . JHLKnON.3apy6.BM . HUT,2001r, 254c.Ad+cx. 29.00
WcTouHMKi nuTaHnA MoHo6nokoB v Tenesn3opos. JlykuH H.B. HuT.,136¢.A4 14.00
Wetounmkn nutanua MK 1 nepedepun. Kyyepos A.M.,C.-M.,HuT,2002r.,384c. 37.00
3apybexHble anexktpomarHuTHble pene. Cnpasounmk. Bosk [1.10., 2004r., 382c. 44.00
3apybexHble MUKPOCXeMbI, TpaH3MCTOpbI,AMOAN! A...Z.CripaBouHuK. M3p.2-e nep.u pon.,2003r.,760 c. 54.00
3apybexHble MUKpOCXeMbI,TpaH3MCTopbl,anoas 0...9. Cnpasounuk. W13a.2- nepepab 1 gon.,2004r.,556¢. 45.00
MuKpOKOHTPONNEPbI AA BUAEO- U PafuoTexHuKY . Boin. 18. Cnp.-M.Jogeka , 2001r., 208 c. 24.00
MuKpocxembl AnA COBPEMEHHbIX MNOPTHBIX BM v Buneokamep. Boin. 5. Cnpasounmk - M.:[loneka,288¢. 24.00
Mukpocxembl f1A COBP. UMMOPTHbIX TeNean3opos. Buin.4,16 Cnpasoutuk.-M.:dopeka ,2003r.,288¢. no 24.00
Mukpocxembl CoBpemeHHbIx Tenesu3opo ."PemoHT" N233 M.;ConoH , .208 ¢ . 15.00
TpUMeHeHMe TeneBunoHHbIX Mukpocxem. T.1,Kopakut-Yepak C., Cnb.: HUT, 2004r., 316¢. + cxeMbl 39.00
Mukpocxembl gna ayano v pagioannapatypel. Bein.17,19,21. Cnp.-M. Jogexa , 2002r. no 288 c. no 25.00
Mukpocxembl ina CD-npourposateneit. CepsocvcteMbl.Cnpasourmk. HuT, 2003 r, 268c. 42.00
Mukpocxembl gna Tenedpornn. Beinyck 1.Cnpasounmk.-M.:Jopeka, 256¢.A4 16.00
Mukpocxembl 1A COBPEM.MMNOPTHHOI aBTO3NEKTPOHMKY . Bbin.8. Cnp.,-M:oaexa, -288 c. 24.00
Mukpocxembl coBpeMm. 3apyb. ycunutenei Hu3koin YactoTel .Bein.7,ebin.9. Cnp. Mo 288 c. no 24.00
Mukpocxembl 1A UMAYNBCHBIX UCTOUHUKOB NTaHUA. Brin.20. Cnp., 2002r.-288 c. 24.00
Mukpocxembl anA ynpaenexua anekTpopsuratenamu. Bein.12,14 . M. Jogexka , 2000 r.,no 288 c. no 26.00
WHTerpanbHble Mukpocxembl. OnepaLmorHble yeunuTenu u komnaparopsl. Cnpasouruk. M.:[opeka, 560c., Ad 43.00
Lincoposbie KMOIM mukpocxems . Maprana O.H. - HuT, 2001 r., 400 c. 24.00
MpoekTbl 1 akcnepumMenTsl ¢ KMOTT Mukpocxemamu. TeHepaTopel, 3ByK. M CBET. CUrHanu3., TaitMepsl, uHeepTopbl.  28.00
Bce oteuectBeHHble Mukpocxemsl. M.:oneka, 2004r.,400c. 49.00
MukpokorTponnepsl? 310 xe npocto! Tom1,2,3. Opyn3e A.B. 2002r., 336¢.,384c. no 29.00
Mpumerermre mMukpokorTponnepos AVR: cxembl, anroputmbl, nporpammel. M.:[oneka, 2004r., 288 c. 41.00
MukpokoHTponnepsl cemericta SX pupmbl "SCENIX". @unun Auppe. M.:[oneka,272c. 27.00
Mporpammupyemble koHtponnepsl. Metpos W.B., M.:Conon, 2004r., 256¢. 29.00
Cnpasoyuk o PIC-MukpokorTponnepam. Maiikn Mpeako. M.:AMK; 2004r.,512c. 43.00
CamoyuuTenb N0 MUKPONPOLLECCOPHOI TexHIKe. benos A.B., K.:HuT, 2003r.,224c. 20.00
NHTerpanbHble MuKkpocxeMbl. MepcnekTusHble upenua. Bein 1,2. -M:[oneka,.no 64 ctp. no 5.00
WHTerpanbHbie MUKpocx. v ux 3apyb.aHanorv.Cepun K1044-1142 M."Paguococht”.2000r. 35.00
TenesuavorHble Mukpocxembl. Cripasouruk T.1 MIMC obpabotku TB curnanos. HuT, 2004r., 286¢. 29.00
AHanoro-LmdpoBbie 1 Lpo-aHanorosele npeobpasosareny. CnpasouHuk. M.:AnbTekc, 2003r.,224c. 23.00
MonynpoBoaHUKOBbIE NPKUBOpLI. CripaBoyHuK. (Bapukanbl, U3nyyaTeny, Avoas!, TupucTopsl 1 np.) Mepensmat B.J1. 20.00
TyTeBOANTENb MO ANEKTPOHHBIM KOMMOHeHTaM. MaH-Opaxcya Mauwy. M.:Ooaexa, 176¢. 19.00
BaanmosameHa ANoHckwx TpaxaucTopos.Jotew B.- M.:ConoH.,368¢. 24.00
LiBe, ko, CMMBONMKA ANEKTPOHHBIX KOMMOHEHTOB. Hecteperko W.W.,-M.:Conon,2002r., 216¢. 18.00
MapkmpoBKa paano3neKTpOHHbIX KOMMOHEHTOB. KapmaHHblit cipasouHuk. Hecteperko W.1., 2004 r., 164 c. 18.00
MapkupoBKa 3MeKTPOHHbIX KOMMOHEHTOB . 13.8-e uenp. v gononH. "[ogaka" 2003r.,208 c. 17.00
Mapkmposka 1 0603Ha4eHIe papvosnementos . Mykocees B.B., M.-TT1-Tenekom,2001r.,352 c. 29.00
3apybex.auogpl U vx aHanoru., Xpynes A.. Cnpas. 1.2.,1.3,7.4,1.5,7.6. M. "Paguocodr”, no 39.00
3apybexHble aHanorosble MUKpOCXeMbl 1 ux aHanorv.Cnpas.T.1,2,3,4,5,6,7,8.M.Paguocodht 2000r. no 39.00
Bupeokamepsi . Maprana O.H., HUT ,192 c. + cxembl 14,00
BupeomarHuTodorbl cepun BM.W3g. nopab 1 fon. Axkosckwit C. HUT., 2000r.-272¢.Ad+cx. 29.00
CxemOTexXHMKa yCUnUTENbHbIX Kackapos Ha GunonApHbIX TpaHucTopax. M.:Jogeka,2002r.,256¢. 19.00
Cxemortexruka CD-npovrposateneit. Aspamerko 10.0., C.-M.:HuT.,2003r.,192c. 27.00
WnTerpanbHble yeunutenn HY. U3p.2-e nepepab. v nononx. M'epacumos B., H1T, 2003r.,522c. 42.00
YCTpoiACTBO ayauo-it BUReoannaparypsl.OT AeTekTopHoro npuemHika fo UM crepeopeccusepa.,288c. 24.00
OHLMKNOMEAyA YCTPOACTB Ha NONeBbIx TpaHauctopax.bubnmoteka uxerepa. M.:Conon, 2002r.,512¢. 49.00
OHuMKnoneauA papuontobutena. Pabotaem ¢ komnbtotepom. Mectpukos B.M.- CM6: HuT,2004r.,268c¢. 24.00
OnexTpoHuka. MonHbii kypc nekuuii. MpAwHukos B.A. 4-e n3p,.,M..KOPOHA npuHT, 2004 r.,416¢. 39.00
KpaTkuit cnpaBouHyK no anekTpoHuke. paboscku b., u3p-e 2-e uenp., AMK, 2004r., 416c. 32.00
B nomoLwb papuontobutento: 100 HeucnpasHocTel Tenean3opos. XK. Mopax, AMK, 2004r., 256¢.+ un. 29.00
OcHoBb! TENEBU3MOHHON TexHMKY. yaut B., M.:ConoH,2003r., 432c. 33.00
360 npakTuyeckux HemcnpaeHocTe. 3anucku Tenemactepa. Hasapos B.B. M.:Conon, 2004r.,288c¢. 29.00
Tenesu3opsl: PEMOHT, apanTauma, MoaepHuauma. Caynos A.1O., C-M6.:HuT, 2004r., 286c. 23.00
Mogepru3sauua Tenean3opos 3...5YCLIT .Mawkesuy N.H., H1T., 2001 r.316c. 24.00
"YueTeiit 3ByK" TBOETO TENeBu3opa. CnpasoyHoe nocobue. aipens 3., 2002r.,176¢. 19.00
Lincoposas anexktporuka . M3p-e 2-e pononu. Maprana O.H., HuT, 2001 r. - 222 . 19.00

OdcopmMneHmne 3aka3oB no cucreMme “KHura-noyton” ajiA opraHusauumn

Mpu nokynke KHMr Ha cymmy 6onee 60 rpH. nosyyaete B NoAapok
katanor “BcA papnoanekTpoHuka YkpaunHbi”!!!
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Onnata npousBogutcA No 6/H pacuyeTy corfacHo appecy: u3patenscTeo “Papioamartop”, a/Aa 50, Kues-110,

BbICTABMIEHHOMY cuyeTy. [OnAa nonyyeHnA cyeta Bam 03110, wim no an. nouyte val@sea.com.ua. B 3asBke
HeobxoaMMO BbICaTb NepeYeHb KHUM, KOTOpble Bbl XOTenn  ykakute CBOM HOMep dhakca

6b1 NprobpecTu, no chakcy (044) 573-25-82 wnm noyTon No  ¢-Ba nnart. Hanora.




KHura-nouton

Mpaktyeckan asTomarvka. CnpasouHuk. Kucapumos P.A., M.: Papnocodbt, 2004r.,192c.

CnpasouHuk anekTpuka. Knucapumos P.A. 2-e n3patue, 2004r., 512c.

CnpaBo4HIK fOMALLHEro anekTpuka. 3n-e 2-e fononH. u ucnpaen. Kopakux-Yepax C., CT6:HuT, 2004r.,476¢.

Cwnosan anekTpoHuka AnA ntobuteneit n npodeccnonanos.Cemeros b.FO.-M.:Conon,2001r..336¢.

TeopuA 1 pacyeT MHOrooOMOTOuHbIX TpaHcopmaTopos. XHbikos A.B. M.:Conow, 2002r., 112c.

CoBpemeHHble pagmotenedoHbl.Panasonic,Premier,Harvest, SANYO, SENAO. 2004r., 350c. + Cxembl

CXeMOTeXHMKa aBTOOTBETUMKOB. apybex. anekTpoHuka. bpyckud B.A.-K.: HUT, 176 c.Ad+cx.

AboHeHTCKMe TenedhoHHble annapartsl. Kopakui-Yeprak C.J1., W3p. 5- non. v nepepab., 2003r,368c¢.

OneKTpoHHbIe TenedoHHbIe annaparsl .Koterko J1.A. U3n 3-e.nepep. 1 gon.-K.:HT, 2003r., 270c.

PapmoniobuTensckue ycTpoicTsa TenedpoHHoi ceaau. Escees A.H. M.:PuC, 2000r.,112¢.

PapuoctaHuma ceoumm pykamu. Limbipes A.A., HuT, 2004r., 142c.+Cx.

KB-npuemHmk MupoBoro yposHA Kynbckuit A.J1. -K.:HuT , 2000 r. 352c.

AnTentbl KB 1t YKB. KomnbrotepHoe mopenuposatite NMANA. Moruaperko U.,M.:Paguocodpt,2004r.,128¢.

AHTeHHbI. FOpOACKMe KOHCTPYKLwW. Mpuropos W.H., M.:Papnocoddt, 2003r.,304c.

Munm-cuctema kabenbHoro TenesuaernA. Kyaes A.A.,-M.Conon , 2002 . 144c.

OnektpoHuka AnA peibonosa. Lenectos W.M. M.:Conon, 2001r. 208 c.

Texnuka anekTponosa puibbl. Xoabipes B.B., 2003 r.,144 c. 1

Mertannouckarenu ana nobuteneir n npocbeccuonancs. Caynos A.1O., HuT, 2004r., 220c.

MeTannouckarens AnA noucka kKNagos 1 LBETHbIX MeTannoB. XKU3HeHHbIIt OMbIT U cxema npubopa. 2003r.,68¢.

Hosble MeTannouckarenn anA noucka knagos v penvnksuit. LLenpun AW, IT1-Tenekom, 2003r., 176¢.

OneKTPOHHbIE AKCNEPUMEHTLI ANIA U3y4eHNA napaHopManbHbix ABneHMA. HbtotoH C.bpara., M.:AMK; 2004r.,304c.

500 cxem ana papmoniobutenei. MpuemHukn. Cemban A.T., 2004r., 188c.

HactonbHan khura papvontobutena-koHcTpyktopa. Hukonaexko M.H.,M.: MK, 2004r.,280c.

OpuruHanbHbie Cxembl 1 KOHCTPyKLuW. Topum BmecTe! (Pynophble AC, metannouckateny u np), 2004r., 200c.

3BykoBan cxeMoTexH1Kka AnA papvmontobuteneid. Metpos A.H. HuT, 2003r.,400c.

CoBpeMmeHHbIil THoHep KOHCTPypyeM cami:YKB cTepeo+mukpokoHTponnep. Cemeros b., Conon,2004r.,352c+CD

MpakTnyeckan cxemotexHuka.KH.2. McTouHnkm nutaHma 1 crabunuaatopl. Lycros M.A.,2002r.

MpakTyeckan cxemotexHnka.KH.4. KOHTpOnb 1 3aLuuTa MCTouHMKOB nuTaHua. LLyctos M.A.,2002r.

MpoekTupyem u cTpoum ocumnnorpad. Fopopewkuit .B., M..Conon, 2002r.

PanmoanekTpoHuka B KOHCTPYKLMAX 1 yBReyenmax. Mectpukos B.M., CM6:HWT, 2004r.,234c.

PapmoniobuTensckue KoHCTpyKLm Ha PIC-MukpokoHTponnepax. 3aew H.W., M.:Conox, 2003r.368¢.

PapmoniobuTensckan asbyka.T.1:Liucoposan TexHuka. KonpyHos A.C., M.:Conon, 2003r.,272¢.

CoBpeMEHHbIE PAAMOTEXHUYECKINE KOHCTPYKLIMM. (TEPMOPErYAATOPbI, UCT. NWUT., aBToCUTH. 1 np.) M.:ConoH,2004r.

CekpeTbl 3apybexHbix pagnocxem. YuebHuK-CnpaBouHIK AA MacTepa u nobutena. Mockea, 2004r.,112c.

KOHCTPYKLMI 1 CXeMbl 1A NPOYTEHNA C NaAnbHUKOM.KH.1,KH.2, Mpud A.,2002r., 288,328c.,

tOHomy papwontobuTento ana npouTeHnA ¢ naAnbHUKoM. Mocarud B., M.:Cono., 2003r., 208c.

OneKTPOHHbIe CamMopenku AnA bbiTa, oTAbIXa v 3foposbA. M.3aew, M.: Conow, 2004r., 304c.

Astocurtanusaumm ot A fo Z. Kopakus-Yeprak C.J11.,CM6.: HuT, 2002r., 336¢.

3awura asTomMo6unA ot yrona. buptokos C.B. CI6.:HMT, 2003r.,176c.

KabenbHbie npenua.Cnpasoutuk. Anves U. M.:Pagnocodpt, 2002r.,224c.

AHanoro-LmdpoBble 11 LUpo-aHanoroele npeobpasosateny. CnpasouHuk. Hukamud B. 2002r.224c.

Bbibop 1 MoaepHu3auma komnbiotepa. Auatomua MK. Kytysos M., Mutep, 2004r.,320c.

lpoekTnpoBaHue cxem Ha Komnbtotepe. Bacunbuenko E.B., M.:ConoH, 2004r.,528¢.

KomnbloTepHan cxemoTexHnka.MeToab! nocTpoeHus i npoekTuposanmA. babud H.M., K.:MK-Mpecc,2004r,578c¢.

Wctopua Ykpaursl. YuebHoe nanatue. Papuenko JT.A., Cemereko B.W., K..Papnoamarop, 2004r., 520c.
KomnakT-guckun

CD-R "PAIIMOAMATOP 3a 11 net" "PA"-1999 - 2003r.r.+"3","K"-2000-2003r.r.(160 HoMepoB + 3 KHury)

KypHans!

"Papioamarop” xypHan N92,3,4,5,6,7,8,9,10,11,12 3a 2003r., No1,2,3,4,5,6,7,8,9,10,11,12 3a 2004r.

"OnekTpuk" xypHan N2,3,4,5,6,7,8,9,10,11,12 3a 2003r., N21,2,4,6,7,8,9,10 3a 2004r.

"BnokHoT "Papgnoamaropa” xypHan No2,3,4,5,7,8-9,10 3a 2004r.

"PaguokomnoHeHTbI" xypHan No1,2,3,4 3a 2001r., Ne1,2,3,4 3a 2002r., Ne1,2,3,4 3a 2003r.,N21,2,3 3a 2004r.

Cpok nonyyenHua 3akasa o noyte 1-3 Heaem ¢ MOMEHTA ONnaTbl.

o

o Bcem Borpocam, CBA3aHHbIM € pa3aenom “Kuura-nouton”, npocbba obpaiyatscA o 1./¢h. 573-25-82,

email:val@sea.com.ua.
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17.00
55.00
54.00
29.00

40.00

no 7.00
no 5.00
no 5.00
no 5.00

TMepeBof OTNpaBnATL No agpecy: MotopHomy Banepuio

Bnapumuposuuy, a/a 53, Kunes-110, 03110. B oTpbiBHOM

OchopmiieHne 3aKa30B No cucteMe “KHUra-noyTon pMA YaCTHbIX JINLL

Ecnn Bac 3sauHTepecoBano kakoe-nnbo w3 nepeumc-

TajioHe nMOo4YTOBOro nepesoAa YeTKO YKaxute CBOU

T0o Bam HeobxopumMo odhopmMuTb

JNIEHHbIX U3A4aHWUK,

MOYTOBbIA MEPEeBOf, HA yKasaHHY CyMMy B

oTaeneHun ceAsn.

6nunxa

vuem

obpaTHbIii afpec v Ha3BaHWe 3aKasblBaeMoit Bamu kHuru.

LleHbl paHbl B rPUBHAX C YY4€TOM NepecbUIKu U

DeNCTBUTENbHBI B TEYEHME MeCALL[A C MOMEHTAa BbiXoAa XypHana.
OnAa uneHoB knyba untarenen “Papioamaropa” BelcTByOT

noctofAHHble ckuaku. NMonoxenune o Knybe untainte B bBP N2 1.






