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NMPEAUCIIOBUE K PYCCKOMY U3JAHHIO

IIpennaraeMasi KHUTa — 4eTBEPTAas M3 CEPUM CXEMOTEXHUYECKNX COOPHIKOB M3/IATeIbCTRA
«/IMK Tlpeccs (nepBrle Tpu GbUTH BHIMyILEeHb! H3narenscTsoM <AMKs B 20002001 rr.
U cooTsercTBOBaNM n3nanuio «Encyclopedia of Electronic Circuits. Volume 7»). B or-
nu4Me oT aMepukaHckoro u3ganus «Encyclopedia of Electronic Circuits. Volume 65,
coflepskalllero B oqHoM ToMe 6osee 1000 cTpaHul, pycckoe BhITYCKAeTCsL B TPEX YacTsxX
¢ COXpaHeHUeM CKBO3HOM HyMepauui 71aB, Takoe fieJIeHIle CBsI3aHO C JKeJIaHUeM H3za-
TEeJIbCTBA YCKOPHUTD BBIXOJA KHHIH B CBET, a TaKXKe ¢ HeOGXOMHMOCTBIO TIIATENLHO
MNpPOBEPKH H Cepbe3HOM PelakTyphl OPUTHHAMA B CBA3H C HOTBLUIIM KOJHYECTBOM OOHA-
PY’KeHHBIX OLTHOOK I HeToYHOCTell. Bee cnpaBieHus ¢ coriacus Biaesbles Ipas Ha
KHUTY BHeCEeHBI HEeMOCPeJCTBEHHO B TEKCTHI 11 PHCYHKI.

Usnarenscrso « IMK Ilpeccs» 3anHTepecoBaHO B HONYYeHHH YHTATENBCKIX OT3bI-
BOB Ha KHHUTY «DHHMKJIONEeNUs 31eKTpoHHbIX cxeM. Tom 6. Hactp 1. Kuitra 4» u ¢ 6aa-
rofIapHOCTBIO IPHMET JI06bIe 3aMevaH sl U MoXKeTaH s, Kacalollecs: 3Toro cOopHIika,
a Tak’Ke [IPEeJITIOKEHNST 110 IOBOJLY BO3MOXHOTIO BBIITYCKa HpeAbIAYIIX ToMOB «Encyc-
lopedia of Electronic Circuits» (TT. 2—5) Ha PyCCKOM SI3BIKE.

OT PEAAKTOPA

B pyccrom nepesone «<Encyclopedia of Electronic Circuits. Volume 6» npusiunmans-
Hble 3/IeKTPHYECKHe CXeMbl IIPUBeeHbl B OPHTHHAIBHOM BIIZe — TaK, KaK OHM ObLIM
n306paskeHsl B ncroyHiike. [103ToMy yciosHbIe 0603HAYEHTIS 5JIEKTPOPALIOIEMEHTOB
M MX HOMHHAJIbHBIE 3HaYeHIIs HeCKOJIbKO OTJIIYAIOTCSA OT IPHHATHIX B Pocclii, 04HaKo
Jla’ke HauyMHawomue paanomodntenn 6e3 Tpyna pasdepyTcs B 3TOM pa3Hoodpasuil.
B npuioxeHnn yKazaHbl HEKOTOpble 0603HaYeHUS ¥ COKpaLIeHIIs, TIpe/IcTaBIeHHbIe Ha
cXeMaX, KOTOpble HOMeIlleHbl B HACTOSIIIee 113aHHe, & TaKKe CIIPaBOYHbIE JaHHbIe.



MABA 1
CXEMbI C ABTOMATUYECKOW
PEFYJINPOBKOW YCUNEHWUS

NPEAYCUJIUTEND AYAUOCUTHANOB C APY
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QST Puc. 1.1

B cxeme (puc. 1.1) ucrnonbsosan onepaiyoHHblil yeuauTeNs cepun 741, obecrieynsaio-
ni koaddunuenT ycuieHus ve MeHee 200. YacTb BBIXOJHOTO CUIHAJA € ONEPaiOH-
HOTO yCHINTe s BLINPSIMISAETCS ¢ ToMolbio fiofoB 1N4148, dunbrpyetcs u noctynaet
Ha 3aTBOp [10JIEBOrO TPaH3MCTOPa CXeMbI aBTOMaTHYeCKOH PeryJIMpOBKY yerienust (APY).
ITo Mepe HapacTaHuA BHIXOAHOTO cHTHAA 3ddeKT MYHTHPOBAHUS Ha BXOJE IPOSBIIs-
eTCs1 BO Bee 6oJblieit cTeneHn. JIpyriMi cIoBaMu, ypoBeHb BXOJHOTO CUTHAJA YMEHbIIa-
€TCs1, MO3BOJISAS COXPAHUTD HEM3MEHHBIM YPOBEHD BHIXOJAHOILO CHTHATA.

Cxema obecnieurBaetT paboTOCIOCOOHOCTD B AMHaMUYeckoM Auanasode 100:1, To
€CTb YpOBEeHb BXOAHOI'O CHTHajla MOXKeT u3meHsiTbes B 100 pas, a BHIXoAHOH CHrHan
OyzeT noazepuBaThCs IPAKTHYECKH HeH3MEHHBIM. CJIeflyeT OTMETHTh, YTO YPOBEHD
BBIXOJIHOTO CUTHAJIA MOXKET BapbUPOBATLCS B IHANIA30He 3HAYeH Ui, COOTBETCTBYIOIIIIX
K03 UIHeHTY YCHIeHHs. OT BeJTMYMHBI MeHbIlel eAMHUIbI 1o MakcHMaabHoil. ITo-
I0GHBIIt MOXOX NO3BOJISIET MCIIOJB30BATH PACCMOTPEHHYIO CXeMy IS CAMbEX Padiiny-
HBIX 1eJeil.
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MANOLLYMAUIUA YCUIIUTEND C APY
B YACTOTHOM AMAMA3OHE 3 MI'L}
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Wcnonbayemslii B cxeme (puc. 1.2) ynpapisembiit HanpsbkeHueM yciututens AD600
obecreynBacT IMHaMHyecknit anamason 80 1B s cucteMsl ¢ aBToMaTHyeckoii pery-
aupoBkoit yeusaenus (APY) B yactorHoM nuamnazoxe 3 MITi.

NMPEOBPA3OBATENIb CUTHAJIA
NMPOMEXYTOYHOM YACTOTbHI C APY
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Electronic Design Puc. 1.3
Ha puc. 1.3 nipejicraBiieHa mpocTasi cxeMa yCUJIMTENS CHTHANIOB IIPOMEXKYTOUHOIT yac-
toThl ¢ APY, koTopas ofecnieysiBaet BLICOKYIO cTelleHb JUHETHOCTH Ipeobpa3oBaHIig
N ycuIeHHe B HIHPOKOM AMHAMMYECKOM JAHamnazoHe. JTO JOCTUTAETCS [1OCPEACTBOM
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JIByX MHKDPOCXeM: ylIpaBisieMoro HanpsikenneM ycunutens TLO26C dupmot TI u ycu-
jmrenst LT1014 dupmst Linear Technology snu ananornusoro QY.

PETYJNISTOP YPOBHSI AYAUOCUTHAIJIA
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1994 Experimenters Handbook Puc. 1.4

B cxeme (puc. 1.4) npesycMoTpeH MaJOMOIIHBIA TPOTPaMMHPYeMbIil KOMIaHaep
B MHKDOCXEMHOM HCIOJIHEHUH, POJIb KOTOPOTO B TAHHOM CJIy4ae BBITOTHSAET KOMITaH-
nep NES77 dbupwmst Signetics. IlocTymaomuii Ha BXOA CXeMbl ayAMOCUTHAJ YILIOTHS-
€TC4, BBUIPAMIISIETCS M TPeoGpasyeTcst TaKM 06pa3oM, YTO ero YPOoBeHb II0//IepsKNBaeT-
cs 6osiee BHICOKHM 10 OTHOILIEHHIO K YPOBHIO LIyMOBOTo curHana. CXemMa yIJIOTHeHHs
npezcTapiseT coboit kackan APY, obecnieunBaommii popMupoBaHiie CUrHaa TOCTO-
SIHHOTO ypOBHS; LN} pacllIIPeHHs MUKPOCXeMBI B IAHHOM CJIyyae He HCIOJb3YIOTCA.




MABA 2
CXEMbI KOHTPOJIA
BO3AYLUHbIX MOTOKOB

AHEMOMETP C HUTBIO HAKAIJIA
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Electronic Design Puc. 2.1

Ilpumevanue. B cxeme ucnoavzosanvt mpansucmopst 1/7 CA3081 u onepavuonnsvie ycu-
aumenu 1/4 LMCG6484.

Pa6ota aHeMoMmetpa (puc. 2.1) ocHOBaHa Ha NpHHIMIe o6ecriedyeHns OITHaKoBoil Be-
JINYMHBI aKTUBHON MEXIyaJeKTPOAHON NPOBOANMOCTU AJI BCeX TPAH3UCTOPOB MaT-
PHLBL. DTH TPAaH3UCTOPHI B IAHHOM CJy4ae IICIONb3YIOTCS BMECTO NOCIeR0BaTeIbHO
CoeIUHAEMbIX Pe3IICTOPOB VIS 3a/laHus ToKa HHTH Hakasa. OnepallMOHHbIA yCIUIHTeb
A1l ompeznenseT KOTEKTOPHBIIT TOK TpaH3ncTopa Q4, a TakxKe BeJIIYIIHY nepenaja Ha-
npsiKenus Ha peauctope R1. BmecTe ¢ TeM oH peryanpyet nanpspkenite U HUTH HaKa-
JIa, B Ka4Y€CTBe KOTOPOI IpMMeHsIeTCs HUTh JTaMIbi HakanBaHus 2182, oTky/aa npen-
BapliTeJbHO CHMMaeTCs CTeKJAHHBI 6ammod. OTHOIIeHHe TOKA HITH Hakajia K TOKY
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pesyrcropa R1 nojutep:kiiBaeTcs NOCTOSIHHBIM 32 cYeT obecledeH s UAEHTHIHBIX TeM-
f1epaTypHBIX H PabOYHX PEXIIMOB 12 TpaH3uCTOpoB Q1 — Q4. OnepauoHHbIil yCH~
sautesb Al u3MeHsIeT TeMIlepaTypy HMTH HAKaZla BIJIOTh JI0 YPOBHS, IIpH KoTopoM R1/
3 = 33 OM. YkazaHnoe 3HAUEHHC CONPOTHBAEHUS npUGIH3HTENbHO BIBOE IpeBbIIIaeT
CONMpPOTHUBIEHHE HATH B XOJ0AHOM cocTostHuY. IIpn nemosb3oBanui BoabhpaMoBOK
HUTH C TEMITEPATVPHLIM KoahduuuentoM conporurienus 0,0045/°C pabouas reMne-
paTypa HHTH Hakajla cocTaByuT 230 “C. ITOT ypoBenb SBASLTCA IOCTATOYHO BHICOKMM
LS TOTO, YTOBBI HCKIOWITE 3aMeTHOe BJIISTHUE H3MeHeHH TeMIepaTyphbl OKpYKaro-
el cpesbl Ha NOTPeOAseMyio HUTHIO HAKaAa MOUIHOCTD, HO OCTATOUHO HU3KUM, 4TO-
651 BbI3BIBATH HTeperopatite HITH Hakaia,

[upoxoananazoHubiil BXon yeuautenast A2 3ajiaeT KONLIEKTOPHbIN TOK TPaH3HC ro-
pa Q5 1a yposte U, /R,, Ipy 9TOM BeltuHuua HaupskeHus U, = cBgsaHa JorapugpMu-
yecKoil 3aBHCHMOCTBIO ¢ HampsikeriteM U, Yenautens A3 obecrieyriBaet 4eTblpeXKpar-
Hoe YCHICHHE H3MEeHAIOMEroCs Mo Torapu(pMIIecKoMy 3aKoRY HaTlPIKeHIst CHIHAIA
1 [OZAET BBIXOTHON CHIHAM Ha TpaHsHeTop Q7, KOTOPBIH BbUIONHSIET 11peobpa3oBaHHc,
oOpaTHOe JOoTapIMITIECKOMY, TaK YTO KOMJACKTGPHBIH TOK OCTAeTCA MPOMOPHHOHATD-
HBIM YeTBepToi cteneny Hanpmxenns U Takum 0Hpasom, B COOTBCTCTBUH C 3aKOHOM
Kusra Besiuiia KOMJEKTOPHOTO TOKA OKAa3bIBACTCHA NPOMOPUHOHATRHON CKOPOCTH
BO3JYITHOTO OTOKA. HMEIOIIETO MECTO B HEHNOCPEACTBEHHOI GJU30CTH OT HUTH HAKa-
na. KostektopHet TOK cmettiaetcest H MaciTaOipyeTCsa yousd resicM A4, peaHasHa-
YeHHBbIM /ST GOPMHPOBIHIIA BBIXO, OO HATIPSIKCHIA CHTHANG, YPUBCHB KOTOPOTO,
bJyiaroapsA XopourIM AHHAMHIeCK M XapakrepucTiikam veiress LMC6484, moxert 13-
MeHsITbhesl B inanasotie ot 0,01 10 4.99 B, Bepyrag rpuHuna Ananasona U3Mepenis cKo-
POCTH BO3AVIIHOTO HOTOKA ¢ MOMOI pesstctopa RY RapLupyeTcs B MHTEPRLIe OT
1 10 10 M/c.

INEKTPOHHLIA AHEMOMETP

Nnata npoygce spa Crema ynpasnenms 1 MHAMKIUNYG
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Popular Flecironics Puc. 2.2
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B cxeme (puc. 2.2) nsuraresib UCHOJIb3YeTCS B KayeCTBe TeHepaTopa-npeodpasoBaTes
U obecneunBaer GOPMUPOBAHNE CUTHAJA MOCTOSHHOTO HAIPSAXKEHHS, N0 BeJUYlHe
NPOTIOPUKMOHANBLHOTO cKOpocTH BeTpa. Jlpoccesb K1 npenarcTsyer nonafanmio Hanps-
JKeHHs CMTHasa MmpeoOpa3oBaTesisl Ha CXeMy B TOM CJyyae, eC/IH Ha Hee He NMojaercs
Hanpspxenne nutadus. OY U1A — U1D npumMensiorcs [Uisi yCH/IeHUS HOCTOSSHHOTO
TOKa, eT0 UHTerpHpoBaHust ¥ 6ydepusanun. PaccMotperHast cxema GOpMUpPYeT cur-
HaJI, HOCTYNAIOLIMI Ha BX0J H3MepHTeabHOoro yerpolictsa M1. Iliara nponeccopa pac-
noJiaraeTcs B OTHOM KOpIyce ¢ MMJLTHaMIiepMerpom M1,

AATYUK CKOPOCTH BO3AYUWIHOIO NOTOKA
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Popular Electronics Puc. 2.3

Meroxn naMepenus, peaTn3oBaHHbIl B cxeMe (puc. 2.3), ocHoBaH Ha a¢deKkTe caMoHa-
TpeBa [OJYIPOBOIHUKOBOTO MPUOOPA, 0XJIaXAAEMOT0 BO3AYLIHBIM IIOTOKOM. YPOBEHb
BBIXO/HOTO CHTHAJIa 3MeHsAeTCs Ha BBICOKHI IIPH HAJIMYHK BO3MYUIHOTO MOTOKA.




rMABA 3
CXEMbl OXPAHHO
CUTHANTU3 AL

CUTHAJIMZALIHUSA NMPHU NOMBITKE OTPABJIEHUSA

Curgaausanus, cxeMa KoTopoil NoKasaHa Ha puc. 3.1, mocTpoeHa Ha OXHON MUKpOCXe-
Me 4081 (KMOII cTpykTypst), coctosineit U3 YeThIpex JOrMIecKuX anementos U, Ita
cxeMa obecrieyrBaeT BpeMeHHYIO 3a/lep KKy 110 BXOAY U BBIXOAY (ec/H aBTOMaTHYec-
Kas MepeyCTAaHOBKA MPOH30HIET MO HCTeYeHUH NPUOJIN3NTENbHO ABYX MHHYT [OCTE
cpabaThIBaHUS M eCJIM CUTHAN cpabaThiBaHUA He IOBTOPUTCS).

YpoBeHb CUTHAIa MHULMNPOBAHHS CUCHANU3AIMHU TOJKeH U3MEHUTBCS Ha BbICO-
KM 114 3aaHUs PeKMa CUTHAJIM3ALUY WK Ha HU3KUH /It OTMEHB! 3TOTO PEXUMa,
Hocne unnnumuposanus pexima kogercatrop C1 HauMHAeT 3apsAXKaTHCS Yepes JIOTH-
yeckuit anemenT Ul-a u pesnucrop R6. Uepes 20 ¢ (koraa 3akoHYNTCS BpeMeHHAs 3a-
JlepkKa Mo BbIXoay) KonzeHcaTop C1l HakaniuBaeT JOCTATOYHO GOJBIIOH 3JEKTPH-
YeCKMH 3apsazn And GopMUPOBAaHUS CUTHAMA BBICOKOFO YPOBHS, MOCTYNAIOLIEro Ha
BBIBOJL 5 Jlornyeckoro anementa Ul-b. Kpome Toro, npu nepeBoze cxeMbl B pexum
CUTHAJIM32UUY OTKpbIBaeTca TpaHsuctop Q1, YTo yKa3bIBaeT Ha UCHOJAb30BAHUE pe-
JKMMa, a YPOBeHb CUI'HA/Ia Ha OZHOM U3 BXOJOB JOTUYecKoro aeMeHTa Ul-a UaMeHs-
€TCs Ha BBICOKHU.

ITocne 3aBeputenus GopMUpPOBaHUS BPEMEHHOI 3a/IePKH 10 BHIXOLY NPH YCAO-
BUU COXPaHEHU B OTKPLITOM COCTOSIHUH BXOZa NlepeKIovaTes s reHepupyeTcst CUrHa
Ha BBIXOfIe JJorndeckoro aneMenTa Ul-b. OnHoBpeMeHHO OTKpBIBaeTCs TpaHsucTop Q2,
3aropaercs CBeTOLHOAHBIH MHANKaTOp nepekmoverns (LED3) u mpoucxogur 6pic-
Tpbiil 3apsAx KoHxeHcartopa C2, a ypoBeHb CUTHANA Ha BBIXOJle JIOTMYECKOro a/1eMeHTa
Ul-c uameHseTcs Ha BbICOKHIA. B 3TOT MOMEHT MBMIMHpYeTcs 3aps KonaeHcatopa C3
LIS TOTO, 4TOOBI 06eCTIeUHTh HeOOXOANMYIO BPEMEHHYIO 3aIePKKY 110 BBIXOY.

I[TpumepHo yepes 20 ¢ xoHpeHcatop C3 HakallIHBaeT JOCTATOYHBII 31eKTPHYeCKHl
3apan At (POPMUPOBAHUA CHTHAA BBICOKOTO YPOBHS, MOCTYMHAIOLUIEro Ha BbIBOA 13
Joriyeckoro asemedta Ul-d. IIpu atom ypoBeHb BBIXOJHOrOG CUTHAJA JOTMYECKOTO
aneMenta Ul-d Takxke M3MeHsieTcsl Ha BBICOKMH M OTKPBIBAIOTCH TPAaH3HCTOPH Q3
1 Q4, 4TO MPUBOIHUT COOTBETCTBEHHO K BKJIOYEHHIO CBETOAHOIHOTO HHANKATOPA CHI-
Hamsauuu (LED2) u mogaye 3BykoBoro curdaia (BZ1). Eciu nocie npoxoxaenus
UMITY/TbCa NepekNoYeHus (0 OKOHYaHUM HHTEePBAIA BPEMEHHOMN 3a/lepXKH 110 BXO-
1y, Ho 10 uctedenns 20 c) pexXuM CHTHANIU3ALMU OTMEHSETCs, ypOoBeHb CHUTHAJIA Ha
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BBIBOJE 12 Horuveckoro anementa Ul-d cTaHOBUTCS HU3KUM. B 9TOM ciiydae yposeHp
BBIXOZHOTO CHUTHAJIa JaHHOTO JIOTHYECKOTO 3JIeMEHTa He MOXeT U3MEeHHTBCSI Ha BBICO-
KUY U PeXXHMM CUTHAHM3allHY He peai3yeTcs.

Anementhbi cxembi C2 1 R10 obecneunBaioT coxpaHeHre COCTOSTHHS TOTHYECKOTO
anemenTa Ul-c B Teyense npuMepHo 140 c YTo N03BosIeT OPraHU30BaTh PEXKHUM JIBYX-
MHUHYTHOH curHasmzauui. Korza HanpsbKeHve Ha konzeHcarope C2 cTaHeT HUXe o~
JIOBUHBI HANIPSKEHUS MUTAHUS, YPOBEHb BBIXOJHOTO CHCHAJA JOTUYECKOTO 3JIeMEeHTA
Ul-c u3MeHHMTCA Ha HU3KHI, a cXeMa Nepef/ieT B pexXUM OXUIaHUS odepeTHOTO MM-
MYJIbCA NePeKTIoYeHUsI.

Popular Electronics
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NEPEQATYUK OXPAHHOMH CUCTEMbI ABTOMOEUNSA
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Popular Electronics Puc. 3.2

[Tepenatumk, cxeMa KoToporo IokasaHa Ha puc. 3.2, pabotaet Ha yactore 49 MIu.
Nmeromeecs s3nech mudpoBoe MporpaMMIUpyeMoe KOIUPYIOLIee YCTPOHCTBO NpeHa-
3HAYeHO /15 TeHepallMy HHAUBUAYAIbHOTO 1HdpoBoro koga. Gopmupyemslil Koz 3a-
BHUCUT OT IIO3ULUNA Nepekaoyareseil S2 u S3 H CIYXKUT /s YIIpaBIeHUs CUCTeMOH
3aKUTaHMS M CHCTeMOM «¢apbl/TPOMKOTOBOpUTeb». Tpansucrop Q1 ucnonbayercs
Kak. TeHepaTop, a TPAH3UCTOp Q2 BBINOJHIET (DYHKUUIO YCUIUTENS MOiHocTH, B Ka-

yecTBe aHTeHHBl ANT1 npumenseTcs 1pyTKoBasi WK NMPOBOJOYHAA aHTeHHA AJUHOMN
npubauzurteasdo 91 cM.
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Popular Electronics Puc. 3.3 (6)

LenTpansubiit 670K ynpaBaeHUst CUCTEMB], CXeMa KOTOPOro IpiBeJeHa Ha puc. 3.3,
NocTpoeH Ha ocHoBe MukpocxeMbl U15 (8-paspsiinbiil MUKPOKXOHTpOIUTep Z8 hupMbt
Zilog). 9ta MUKpOCcXeMa B CBOIO OYepe/b MOJIyYaeT MPorpaMMHble HHCTPYKIHH OT
Mmukpocxemnl U17 (nepenporpamMMupyemoe TIOCTOSIHHOE 3aIIOMITHalollee YCTPOHCTBO
27C64 c obvemon mmamsatu 8Kx8). CiicteMa oXpaHbl KBaPTHPEI IPUBe/IEHA 3/eCh B CBO-
eM 6asoBoM BapuaHTe. OHa ofecrieyuBaeT 0XpaHy BOCbMU He3aBHCHMBIX 30H, O3B0~
JIisieT [lepeHacTpalBaTh BeJIMYHHBI BPeMEHHBIX 3a/lepXKek 110 BXOAY U BBIXOAY 1 [1pefly-
CMaTpUBaeT NpPUMEHeHHe BBIKITIOUaTeN s akcTpenHoll cirHanusawun. Kpome Toro, ata
CHCTEMa TIO/IIEPXKUBAET NEPEYCTAHOBKY M PEXXUM aBTOMaTHYeckoro Habopa HoMepa ( 1o
€CTb IIpH cpabaTHBaHUU CUTHANU3AIMH HAOHPAIOTCA IPEABAPUTENBHO 3a1aHHbIe TeJle-
GonHble HOMepa), coBMecTnMa ¢ ipubopamut cepun X-10 (YTO TO3BOJSAET YIPaBIATDh
OCBellleHWeM KBAPTUPBI 1 IOMAlIHMMHU 3/1eKTPOHHBIMY MTPUOOPaMI ), HMeeT pe3epBHYIO
AKKYMyJISITOPHYIO OaTapeio (A1t HOPMaabHOIO QYyHKIHOHHPOBAHIIA CUCTEMbI IPHU OT-
KIOUeHUH 3JIEKTPO3HEPrUM ), a TakKe COAEP’KUT NaHe b KOHTPOJIS CTaTyca 30HBL, YTO
JaeT BO3MOXKHOCTb NPOCIENUTDb COCTOSIHIIE KXKAOH OXpalifeMoil 30HBbI.

B cucreme npuMeHSOTCS CTOYHUK NUTAHUS MOCTOSHHOTO Hanpsbkenus 12 B,
npefHa3HaYeHHbIH 11 paboThl cHpeH M uHdPOBO KJIaBHATYPBI, I HCTOYHUK MOCTO-
SIHHOTO HanpskeHUd 5 B, HeoOXoAMMBIIL /71 MTUTAHHS 27T€KTPOHHBIX cXeM. Kpome Toro,
BTOPOH MCTOYHMK NUTaHHsE obecrreunBaeT (HOPMHPOBAHHE TOCTOSHHOIO HAIPAXKEHHS
12 B a5 noasapsiikil pe3epBHON akKyMyJSTOPHO# GaTapen.
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NPUEMHUK OXPAHHOM CUCTEMbI ABTOMOEBUNA
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Popular Electronics

B oxpatHo#i cucTeMe HCIIOIB3YeTCS NPUEMHIK CyTepreTepoAIIHHOTO TIINA Ha YacToTe
49 MTIn (puc. 3.4). Muxpocxena U2 BbInosssieT GYHKIHIO cMeclTeNd ¥ IPIMEHSETCS
COBMECTHO ¢ (pUABTPOM, HaCcTpoeHHBIM Ha YacToTy 10,7 MITL, AByXKacKkagHbIM yCUIHTe-
JIeM [poMexyToyHO! yactothl (Mukpocxembl U3, U4) u netektopom. [IpuHHMaeMBIii



28  JHUMKNONEOWH 3NEeKTPOHHBIX CXEM

AHTEHHOH 32KOIHPOBAHHDI UMITY.IbCHBIIH PAIIOCUTHAT IETEKTHPYeTCs MUKPOCXeMOil
MC1330P. ®opMupyeMmble IPU 3TOM HMITYJIbCLI YCHANBAIOTCSE Mukpocxemoit US u ro-
JAIOTCA Ha BXOJ YCTPOMCTBa IeKOAMPOBAHUS, BHIIOJHEHHOrO Ha MHukpocxeMme U6
MC1450278. BoixojiHble CUTHA/IbI TEHEPUPYIOTCSI B IBYX HE3aBUCHMBIX Kalalax, Cay-
KallluX A5t yipasneHus gpoccensmu K1 u K2.

CBETOBAS CUTHANU3IAUMUS SAAHEW ®APOW MOTOLMKIIA
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Ilpn 3aMpiKaHUYU KOHTaKTOB BhIkMiouarend 3aguci ¢gapol S1 na wmikpocxems Ul
u U2 nopaetcst HaupsixeHe MUTalus. [ Ba MHBePTOPA, BBIMOAHEHHALIE 112 MIKPOCXC-
Me U2 (4049, 6 OydepHhIX HHBEPTOPOB), HCIOJIL30BAHBl B CXeMe HIIBKOYACTOTHOTO
reHepaTopa, odecneyuBaomero GOpMUPOBAHIE CHIXPOHIIBIPYVIOLIIX IIMITYJILCOR AJIs
muxpocxembl U1 (4017, necaTuyHbIi cYeTunK U AeiTelb 4acToThl). Boixonst 0, 2, 4, 6
u 8 mukpocxemnt Ul coemuHeHRn ¢ 3arBopoM TpaHauctopa Q1 vepes amoant 1N914.
B nporecce obpatHoro cyeta Mukpocxemoii 4017 sanusist hapa yeThIpe pasa BKIOYa-
€TCS Y BBIKJIIOYAETCH, a 3aTeM OCTACTCA TOPETh A0 TCX HOP, 0Ka KOHTAKTh! €€ BBIKIIO-
YaTessi He pa3OMKHYTCA. JIHTEHCHUBHOCTh MePIIaHUIT MOKeT peryJHpOBaThbCs ¢ MTOMO-
HIbIO TIOTEHIMOMeTpa R2; Hamiydlilero pesyisrata yaaeTcs A00MThes IpIH BbhiGope
OTHOCHUTENBHO BBICOKOH MHTEHCUBHOCTH.

MUMUTALIMOHHOE YCTPOMNCTBO
OXPAHHOW CUCTEMbI ABTOMOBUNA

YeTpoiicTBo, cXeMa KOTOporo nokasama lia piic. 3.6, N
MO3BOJIsIeT UMUTUPOBATh HATUYHE CUCTCMbBI CUTHA- ®\
JU320UH U IPeAHA3HAYEHO AJIS 3alUTHl aBTOMOOH- RN i;
Jieit 1 kBapTup. Pesuncrop R1 nosoken GBITH YCTAHOB- ¢
JIeH TakuM 0Opa3oM, YTOOB Ha HETO Hajgail JydH 2 8
cBeta. Mepuatomuii cgetoaunon (LED1), ucrnonbsye- ] Len1]
MBIiT B TEMHOe BpeM: CYTOK, 3aCTaBJdeT MoTCHIHAID- U1 GD
HbIX Tpabutesell Npeo0KUTh HANHYHIE CIICTEMBI LM3909 | ¢
OXpaHHO#M CUTHAJAWU3alMH. 4

81
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+

Popular Electronics Puc. 3.6

OXPAHHAS CUTHANU3ALIMA ANAS MOTOLMKIIA

B ycrpoiictse (puc. 3.7) taitMep C/iIBOEHHOIO THTIA TPUMEHSIETCS JUTST TeHepaliu 1Ipo-
JOJDKUTENbHBIX UMITYJIBCOB, KOTOPbi€ MIOCTYIIAIOT 11a BTOPOIT TafiMep, hopMIpPY oLt
B CBOIO OYepefib CHUTHAJBI TIPAMOYTONbHOM (POPMBI (HECHMMETPITYHOTO Tiifia). ITH
HMITYJIbCH YIIPABJSIOT UHTEPBAJAMU BpeMeH I BKIIOYeHHS /OTKJLIOYCHIIA IPOMKOTOBO-
putes. PeXXHM HCTIONB30BaHUS CHPEHBI MOKET BHIOHPATHCS € IOMOILDIO CIeITab-
HOM repeMbryky. B pacemaTpuBaeMoii cxeme Tpan3ucTop Q1 MOCTOANNO OTKPBIT U Ie
NIEPEXOUT B PEKUM NUKAUYECKOTO ITepekioueniis. JlaTuik S1 BullloiHelt B pIijie He-
CKOJIbKUX PAcCIONOXeHHBX PSAIOM IPYT C IPYroM HapajjefbHbiX eUaTHLIX IPOROJL-
HUKOB MOHTaX@XHOH [IJIaThI 1 HIAPHMKONOAIIITHAKA, N3TOTOBACHHOIO 113 Hep/KaBeio-
ulei cTajau ¥ HaXOAsIErocst ¢ HUMM B KouTakre. JI1o6bie repeMeleHHs N0, IR ITKA



30  3SHUMKNONeaWa 3NeKTPOHHbIX CXeM

NPpUBOJAT K 3aMbIKaHHIO ¥ Pa3MbIKaHHIO BJICKTPI/[‘JCCKOﬁ CXeMb], YTO BbI3bIBAECT cpa6a-
ThiBaHUe JJOTHYeCKoro ajeMeHTa Ul-a.
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Puc. 3.7

3BYKOBOE YCTPOMCTBO AJii OXPAHbI MOTOLUKIIA

——0510———0— +12V

Popular Electronics Pne. 3.8

B 3BykoBoM ycrpoiictse (puc. 3.8) HcHob3yeTcs TOMb-
KO OJIVIH JIOTHYeCcKUit amemMeHT MUKpocxeMbr U1 (4093,
YeThlpe ABYXBXOAOBBIX Tpurrepa IIIMutTa, BBIMOMHSIO-
X GhYHKIHN Toruyeckux anementos M-HE), kotopsiii
06pa3yeT cxeMy MPOCTOr0 HU3KOYACTOTHOTO TeHepaTopa
CUTHAJIOB MPSAMOYTojabHO GopMbl. BeixonHoil curHan
reHepaTopa ¢ BBIBOjZ 3 HoaeTCs Ha 3aTBOP TPaH3UCTopa
Q1. CHrHas co cToKa OJIEBOTO TPAH3HCTOPA CITYKUT IS
yTpaBjieHlss MATorabapuTHBIM PYTOPHBIM IPOMKOTOBO-
puTeeMm.

[Motennuomerp R1 peryaupyer 4aCTOTY BBIXOLHOTO
CUTHaJa TpoMKoroBopurens. Cielyer OTMETUTbh, YTO
HeKOTOpble PYNOPHBIE TPOMKOTOBOPHUTENM BeChMa Yy B-
CTBUTEJBHBI K 4aCTOTe BOCIPOU3BOAUMBIX CHUTHAJIOB,
[03TOMY JJIsl TIONTYYeHUsT HeOOXOAUMBIX TOHAJbHOCTH
U TPOMKOCTH NoTpebyeTcs npelBapUTe/IbHasg HacTPO-
Ka TeHepaTopa.
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MHAOAUKATOP NOJIOXEHUS ABEPM
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Popular Electronics Puc. 3.9

Ilpumeyanue. B xauecmee ucmounuxa 3syxa BZ1 npumensiemcs nveso- uau snexmpo-
Mexanuueckull npeobpaszoeameny 36YKo8vix cuznaos na 12 B.

ITO IOCTAaTOYHO IIPOCTOE YCTPOHCTBO CITYKUT JTsl OAAYM 3BYKOBBIX CUTHAIOB (puc. 3.9a)
1 obeclieunBaeT HaJeXKHYIO IUCTAHIIHOHHYIO CHTHANU3AIMI0 M HHAMKALIIO 110J0XKe-
Hust ABepu. [pn 3aMeHe 0OBIYHOTO 3yMMepa Ha COOTBETCTBYIIIy0 cxemy (piic. 3.96)
MOKHO No06path 6oJiee IPUATHBIH 3BYKOBOI CHUIHAJ MJIIT JUCTAHIIIOHHO OTKPBIBATH
JIBepb.

NMPOTUBOYIOHHAS CUTHAJIMZALIUA AN MOTOLIMKIIA

B ycrpoiictse, nokazanHoM Ha puc. 3.10, MukpocxeMa 555 cBsizaHa co cxeMoil Tafivepa
OIHOKPATHOrO JIeHCTBHSA, KOTopas obeclednBaeT OTKPBITHE TI0ONEBOr0 TPAH3HCTOPa
IJTa cxeMa Tak)Ke YNpaBJisieT 3BYKOBHIM NPUGOPOM (CHpeHoit 1K FPOMKOrOBOpUTe-
JieM), pa3MellieHHbIM Ha MOTOIIMKJIE, 1 N03BosteT HOPMUPOBATH 3BYKOBble CHIHAJbE
B TeYeHHe 3aJ]aHHOr0 BpeMeHHOro MHTepBaia. BeikaouaTtenp S1 1icrnionbayeTcs s
BKJIIOYeHM s /OTKII0UeHUs YCTpoiicTBa.

ITpu 3aMbIKaHUK OZHOTO U3 BhIKJIOYaTeael (S2 unu S3) mikpocxema cpabaTbiBa-
€T: yPOBEHb CUTHaJA Ha BbIBOJIEe 2 MUKpocXeMbl U1 U3MeHsieTC Ha HU3KU, B pe3yJib-
TaTe Ha BbIBoAe 3 (opMUpPYeTCS CHTHA MOJIOKUTENbHOH TONSPHOCTII T B TedeHHe
BpeMEHHOIO MHTepBalla, 33]aBAaEMOT0 C ITOMOIIbI0 pearcTopa R3, BelnaeTcss 3ByKO-
BOji cUTHAT TPeBOTU. PTyTHBIH BBIKIIOUATENL S3 ABJIAETCS TEM 3JeMEHTOM, KOTOPBI
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AKTHBII3HPYET CXEMY CUTHANM3AIUU MPU JI060M NPUKOCHOBEHHU K MOTOLHKAY. Bor-
Kjao4aresnb S2 MOXKeT HCTIONb30BATHCS 7151 9KCTPEHHOI CUTHAIU3AIHH.

K akkyMynaTopHOR
Batapee MoTOUUKNIA
———————
AN < * -
R1 St
100K ¢ R3
< | MEG
e | Ll
6
“ﬁK 2 0] — K cupere unu
A 555 7 POMKOTOBOPUTENIO
o1 L 3 'osl e
T T 100
[e]]
IRFS1
s2°
83° 0 Oo0—
PTyTHBIN
BbIKSIIOYATEND
*CMm Teker =
Popular Electronics Puc. 3.10

3BYKOBOE YCTPOMCTBO AJI1 MOTOLIMKJIA

B ycrpoiictse, nokazanHoM Ha puc. 3.11, nornueckne anementst Ul-a u U1l-b Mukpo-
cxeMbl 4093 (ueTblpe nBYXBXomoBbIX Tpurrepa UIMurTa, BRinonHsonye ¢yHKIHYR
Jornyeckux anemeHToB U-HE) 06pasyoT peryaupyemblit HUIBKOUaCTOTHBII FeHepaTop
PSAMOYTONBHBIX UMNIYJIbCOB. Bbixox sornyeckoro aseMenta Ul-a coequHeH ¢ ofHUM
U3 BX0/10B Jiorrdeckoro aneMenta Ul-b. [IpsiMoyronbHble IMITYIbCBI, GOpPMUpPYEMBble HA
BBIXOJI€ JIOTUYeCKOro ajeMenTa Ul-a, MoayaHpyioT Yactoty reneparopa U1-b, Bbipaba-
TBIBAIOIETO ABYXTOHAJIbHBII BRIXOAHON curHat. ClieflyeT OTMETHTb, UTO, PETYIUPYS 110-
tenomMeTpsl R1 u R2, ynaercst monyunts BecbMa M1060MBITHBIE 3BYKOBBIE CUTHAJIBL

-——os'o—> +12v

Popular Electronics Puc. 3.11
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IIpumeuanue.

D1 — D4: 0uodvr 1N5408 unu ananozuunvie, 1000 B (maxcumanvroe obpammoe nHanps-
wcenue), 3 A (maxcumanvnuiii mox), kaxcovii duod 6uiNONHEH HA OcHoBe nocedosamens-
1020 COCOUHEHUS Yembipex JuoOHbIX INEMEHMOE.
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K1: pene ¢ deyxnoniocrou epynnod xoumaxmos, 120 B (maxcumanvroe nepemennoe na-
npsscenue Ha obmomxe), 240 B u 20 A (maxcumanvrvie nepemenoe HanPIIeHue u mox
Ha xoumaxmax), Homep 187-321200 no nepeunio Qupmvr Midland Ross (803moxcHO npy-
MeHenue 0pyzoz0 pele analozuuHoz0 Muna,).

K2: pene ¢ odnonomocuoi epynnou xowmaxmog, 12 B (Maxcumanvroe nocmosHuoe Ha-
npsicenue na obmomxe), Homep 275-248 no nepeunto ¢upmv. Radio Shack (soamodxcro
npuMeneHue 0pyz0z0 pese AHAI0ZUYHOZ0 MUna,).

M1: usmepumenvHas 20106Ka 8biCOKOBONBIMHOZ0 HANPSANCEHUS, NOCTOSHHOE HANPSNHCEHIUE
5 kB (noanas wxana), usmepumens (Ouanason moxa 1 MA) 8 KoMniexme ¢ NOKA3GHHbL-
MU HG PUCYHKE NOCIe008aAMeNvH COCOUHEHHDIMU PEUCTIOPAMIL.

MOT1: oxaaxcoawwuu senmursmop TA-300 gupmot Torin unu ananozuunozo muna.
Q1: mpansucmop 2N2222A uiu ananozuynozo muna.

Q2: mpansucmop MPF102 unu ananoeuunozo muna.

CB1: pasmvtxamens uenu MacAsHbiil unu srexmpomazrummviil, 20 A (Maxcumanotoiil mox),
nomep W68X2Q12-20 no nepeunio pupmuv: Potter and Brumfield unu ananoeuunoeo muna.
T1: svicoxosonvmuviii mpancgopmamop nanpsxcerus, 240 B (maxcumanvroe Hanpsisice-
Hue nepsuunoi oomomxu), 2250 B u 1,2 A (Maxcumanvrvle HANPANCEHUE 1 MOK BMOPUY -
noti obmomxu), Homep AV-538 no nepeunio gupmul Avatar unu ananozuunozo muna.
T2: nonuncarouwutl mpancgopmamop, Homep 112125 no nepeunio pupmui Jameco, npeot-
pasosarue Hanpsxcenus 240 B (maxcumym) e 120 B, maxcumanvras mowHocmo 100 B-A.
13: mpancgopmamop mowpocmu, Homep 104379 no nepeunro pupmot Jameco, 120 B
(Maxcumarvroe Hanpsycenue nepsuunoi obmomxu), 16,4 B u 1 A (maxcumanronole Ha-
npsdceHUue U MoK GMOPUYHOU 0OMOMKU ), UCTIONL3YEMCS NOLOBUHA MPAHCPOPMAMOpA.

Ha puc. 4.1 npusenena snekTpuyeckas cxema BbICOKOBOJBTHOIO UCTOYHHUKA IMTaHUS
IV YCUAUTENS, M300paKeHHOTO Ha puc. 4.3. TOT UCTOYHUK MUTAHUS MOXKET TakxkKe
HCIOJIB30BaThCS ¢ APYTUM 060pYI0BaHIIEM, K KOTOPOMY NIPENbSBISIOTCS aHATOTHYHBIE
TpeboBaHus.

IIpenynpexnenue. IIpu pabome co cxemori umeemcs ONACHOCNL NOPANCEHUS GLICOKUM
HAanpsj¥CeHUEM.

CYNEPIFETEPOAMHHLIA NPUEMHMK AMANA3SOHA 75 M
C OAHOM EOKOBOM NONOCOM

Ha puc. 4.2 nokazana cxema MpocToro 4eTbIpeXKackaJHoro CynepreTepoANHHOTO pHU-
€MHUKa, IPeHa3HaueHHOTO JJ151 HCII0JIb30BaHUS B JIIOOUTENALCKOM YaCTOTHOM AMana-
30He (75 M) M peallU3yIOMEro pexkiM [pHeMa ¢ ofHol 6oKoBoIi on0coit. dnement Y1
BBIMOJIHSET (PYHKIUIO KBapIEBOro GUAbTpa.

BJIOK YNPABJIEHMS YCUJIMTENEM

Ha puc. 4.3 npuBenena anexTpHyeckas cxema 610Ka yrpaB/ieHUs YCUTUTeleM, H306-
Pa’keHHBIM Ha puc. 4.4.
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QST Puc. 4.3

NUHEAHDBIA YCUNIUTEND
MOIHOCTBIO 1,2 KBT U YACTOTOM 144 MriL

lpumevannue.

C1 — C4: xondencamopuot cepuu 850, 100 n®d, 5 xB.

C5: xondencamop, 1000 n®, 5 kB.

C6: nepemennviii xondencamop.

C7: sbixodnoti Hazpy3ounviii xondercamop.

C8 — C10: cmodanvie xondencamopul ¢ 06xk1adkamu 6 eude cros cepebpaAHol Memanriu-
uecxoil goaveu, 1000 n®, 500 B.

C11: xondencamop c nepemennoim eoaaywnbuu 3asopox, 30 n®.

C12: xondencamop, 0,01 ux®, 1 «B.

D1: 0uod 1N5408 (unu anarozuunozo muna), 1000 B (maxcumansnoe obpammnoe nanps-
Henue), 3 A (MAKCUMARLHBIE MOK).

D2: cmabunumpon 5249A gupmet ECG, 8,2 B (nanpscenue cmabunusayuu), 50 Bm.
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J1: pazsem BNC 6rounozo muna.

J2: pasvem muna N, coemecmumoiii ¢ otxodnvim coedunumenem 6Loxa.

L1, L2: neuamuvie nposoOnuxu.

L3: undyxmusnocmo (5 sumros nposoda Ne 14), duamemp 12,7 mm, nromuas wvamomya.
L4: unoyxmusenocmv (3 eumxa npogoda Ne 14), duamemp 15,9 mm, namomxa c wazom
6,4 Mm.

RFC1: undykmuenocmo (7 sumxog nposoda Ne 14), ouamemp 15,9 mm, oruna 35 cm.
RFC2, RFC3: undyxmusnocms (10 sumxos npogoda Ne 12), duamemp 15,9 mm, onuna
5,1 cm.

T'1: mpancgopmamop numanus yenu Haxara; nepsuunas oomomia: 120 B (maxcumans-
Hoe nanpsxcenue); emopuunas obmomxa: 6,3 B u 25 A (HomunanvHvle Hanpscenue
U MOK), HaAUYUe UeHmparsrozo omaeoda; womep AV-539 no nepeunro gupmuvr Avatar
Magnetics.
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M1: munnuamnepmemp vyenu cemxu, nocmosnnoil mox 200 MA (nornas wxana).

M2: amnepmemp yenu xamoda, nocmosuuviti mox 2 A (noanas wxara).

MOT1: senmunsamop 4C442 ¢upmut Dayton (uru anarozuunozo muna), nepemenHoe
nanpsiscenue numarus 120 B, npoussodumensrocms 140 cm’ 6030yxa ¢ munymy.

Ha puc. 4.4 npeacraBieHa afleKTpHyecKas cXeMa YCHIIUTe S ¢ JBYMA H3MepUTeIbHbI-
MH YCTPOHCTBaMU.

YCOBEPUWEHCTBOBAHHOE YCTPOMCTBO KJIIOYEBOIO
BBOAA ANg NEPEAATHHUKA

12V
(ﬂ) o1 K ycnmrtenio
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2y é R7 [ cr] Ao
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3Jech NpuBeieHa THNOBas (pHUC. 4.5a) cxeMa KII0YEeBOI0 BBO/IA /7St BOCIPOU3BCICHUS
MexayHapogHoro curnana QRP («YMenbinnTe Bally MOIHOCTb» ) M aHATIOTUYHAS yCO-
BeplnencTBoBaHHadA (pHc. 4.56) cxeMa, ucrnospayouias anemeHTsl KMOIT ctpykrypor.
OnepauvionHsit yeunutens U2b npeacTapieH THIIOBBIM HHBEPTHPYIOIIUM YCHIIITe-
JieM ¢ koaduneHToM yeriieHus, paBHbIM efuHuLe. Konnencatop C5 u pesuctop R11
B Lelu o6paTHOll CBSI3M NPUAAIOT yCHINTENO nHTerpupyounte hpyukunn. Hoctogn-
Has Bpemenn (RC), onpenensemas peaucropom R11 u xounencatopom C5, dpaxru-
4YeCKHM COOTBETCTBYeT BeJHYUHe MepHoza passepTku. [l ykasauHbiX ‘Ha puc. 4.5
3HAYEeHHH eMKOCTH U CONPOTHBJIEHUS IEPHO/] Pa3BEPTKH COCTABNT 5 Mc. B kauectse
anemeHTa C5 Heo6X0AMMO HCIIOb30BATh BHICOKOKAYECTBEHHBIIT KOHIEHCATOP, HallpH-
Mep Ha OCHOBe JIaBCaHa MJIH ONMNpoNUIeHa. B ienu obpaTHoi CBA3M NpeaycMOTpeHo
IpHUMeHeHHe MOIHOTO TPAH3HCTOPa, YTO MO3BOJSIET POPMHPOBATh TOKOBbIE CHTHAJIBI
o6paTHoit CBA3M B HeCKOJIbKO coTed MusinaMiiep. [Totenunomerp P2 npennasnayen
JUTS1 33/1aHVs1 yPOBHSL HAIIPSPKEH U] B PeXHIMeE OXKMIaHNS Ha SMUTTepe TpaH3ucTopa Q2.
Onepaunonnsiii ycunutens U2a obecriednBaer 6ydepHsanuio Hanpsi>KeHUs1, mocTymna-
follero ¢ noreHunomerpa P2. [TonobHblit MoaxoA NO3BOMSET 3MEKTPUYECKH H3OIIIPO-
BaTb TOT 3JIeMEHT OT BXOZa MHTerparopa. IIpu pasoMKHYTOM KJIIOUe ABIKOK I1OTEH-
oMeTpa P2 noBopaylBaloT A0 TeX Mop, NOKa Ha BBIXOJE MePefaTuHKa He MOSBUTCA
CUTHAJI, TIOCJIe YeTO HalpaBJeHue IOBOPOTa CieayeT U3MEeHIITh Ha IIPOTUBONOJIOXKHOE,
O6BIYHO YPOBEHD HANPSLKEHUS PETYAMPOBKU BaphUPYETCS B AHaNasoHe oT 2 jgo 4 B.
QopMupyeMblii BHIXOXHOH CHTHAI UMeeT MepeAHUil U 3aHHi HPOHTHI AJIMTETbHOC
TBIO MOPSIZIKA 5 MC, II03TOMY BpeMeHHas! 3ajiepKKa MeXIy 3aMbIKaHHeM KJIIoya 1 reHe-
palifieif BHIXOHOTO CUTHAJIA MITHUMAJIBHA,

Ha onepansonHble ycuauTeu I Ha KOJMEKTOP TPaH3ucTopa Q2 HeoOX0aMMO NojiaTh
Hamps’keHue He HIbke 15 B, yTo nmosgossietT chopMUpOBaTh Ha 3MHTTEPe TPaH3HUCTOPa
Q2 nonHoMacirTabHbIM BHIXOMHON curHan ammauTyaoit 12 B. B tabanne npuBeneHbt
NO3HIIIOHHbIe 0603HaUeHUsT KOMITOHEHTOB, HCHOMb3YeMbIX B IAaHHOM CXeMe, 1 X OC-
HOBHBIe TeXHUYeckiie apaMeTphl.

Tabnnya « puc. 4.5

MNosuymonuwe o6osHavenus Ha3sauua 3nemeHTOB u UX TeXHHYECKHE apameTpsl

RI, R4, R12 Peasucrop, 1 xOm, 0,25 Br

R2 Pesucrop, 47 kOm, 0,25 Br .
R3, R8, R11 Pesncrop, 100 kOm o

RB g7 T T M Peawc.:ro,r;, 2¢0m ' )

R9— S T ’ 7 fsesmcrop, 47 Om ’ o
R10 Peancrop, 10 Om T

fff T lMorenynomerp, 100 nm 500 xOm

p2 ~ T T T " Morenmonmerp, 10 xOm o o
QI T - TPOH.?M;TO‘D 2N390Z n-p-n na T

Q2 “ TpaHsncro;;a TiP 41-220, n-p-n Tuna

ul " Mukpocxema 40118, YeTHIPE NOrMYeCKUX snewenta M-HE

Ha ocHose KMOIT crpyxryp

U2 Mukpocxema LM358, asa onepau»f(;;mux ycunvrens
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Tabnuua k puc. 4.5 {okoHdarue)

TMNosuunorHsie 0603HaYeHun HaasaHus 3nemeHTOB M HX TEXHHYECKME NADaMeTPb!

Cl Kongercarop auckossisi, 0,01 mk®

c2 KongeHcarop auckossiv, 0, 0,001 mk® -

2"3, c4 I “"KOH,ae;C(_J;Op anexrpom;r:v;;:mw, 10 MK(D 258
C5 Kongercarop nonucruponossii nnenoyqsid, 0,047 mx®

(@] Kc;;,;;;ac;;;;;;;t;l;r;)—o“n_;{mecmu ) MKCE 258 -
c7 o Kongercarop anexrpon;:—mbwezxnn 100 mxD, 26 B

Di1,D2 I[wo,q IN4148

D3, D4, D5 T Mwea IN40OT 1A T T T

OJJHOKPUCTANDLHLIA FrEHEPATOP
C TOHANBHOM YACTOTHOMW MOAYNALIUMEN

10 uF 5.1k 5.1k
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Bnok ronansHoii HM 50 k 50 k
‘ O: Bxop (TTN}
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Teneparop, cxema Kotoporo npusesiena Ha puc. 4.6, moctpoen Ha Mukpocxeme XR2206
U T103BOJIsleT POPMUPOBATH CUTHAJIBI C TOHATILHOM YacTOTHON Moy isiLiiei B 11anaso-
He 1-3 kI

NPOrPAMMMUPYEMbLIHA BJIOK UAEHTUOUKALIUM
CUTHANOB

B 6710xe nnenTiduKkanuy, cxeMa KOTOPOTO NPUBEeHa Ha PUC. 4.7, HCTIONb3YeTCs MUK-
pocxema MTA81010, umeromast B cBoelf CTPYKTYpe 37eKTPHYECKH TTporpaMMUpyeMoe
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IIOCTOSIHHOE 3aTIOMUHAIIee YCTPOHCTBO H MUKPOKOHTpoep. IlnTanue MuKpocxemer
obecrieynBaeTcs OT aKKYMYJIATOPHO# 6atapen HanpspkenneM 9 B. [Ins nporpaMMHoro
BBOZa HEOOXOAMMOTO COODIeHNs MpuMeHsieTcst THNoBas AT-kn1aBuaTypa, NoxKIIOYa-
eMas k pasbeMy J 1. CkopocTh niepeiaqit H3MeHseTCs B {HaNa3oHe OT 5 /10 23 CJIOB B MH-
HYTY. Ynpapisiouniue BO3MOXKHOCTH mepexsouatenst S1 mpeicTarieHsl B Tabaunnax.
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Ipumeuanue.

Buieodst neuamnoti nramo:

ID: 6vicmpoe 3azemienue 3mozo 661600a UHUKUUPYEM B0CNPOU3E0EHUE U UOEHMUPUKA-
UUI0 COOMBEMCMEYIOUE20 COOBWEHUS; AHANOLUMNHBLE 3¢hexm docmuzaemcs npu Haxea-
muu xnonku PLAY/PROGRAM.

PTT: 661600 ¢ omxpoimuiM KOILEKMOPOM, HA KOMOPbIE NOMERYUAN 3eMILIHOU UWLUHBL 110~
daemcs 3a 250 mc do Gopmuposanus HenpepvieHozo 8btx00n0z0 cuznana. Henonvsyemcs
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Ons nepesoda paduoycmpoticmea 8 pexrcum nepedauu; cocmosHue suieo0a KOHMPOIUPY-
emcs nocpedcmeom KpacHozo ceemoouooa.

KEY: 6v1600 ¢ omKpbimvim KOAIEKMOPOM, HA KOMOPHLL NOMENUUAN 3eMAAHOU WUHbL NO~
daemcs 8 npoyecce npeobpasosanus Henpepvigrozo cuzrnana. Cocmosnue 6616004 KOHM-
PONUPYEMCSL C NOMOULHIO ZPOMKOZOBOPUMENS, U ICEATNOZ0 CBemoduoda.

Tabnmust k puc. 4.7

CkopocCTs, COB B MHHYTY 5 7,5 10 13 15 18 20 25
Si-1 Beikn. Beiks. Boixn. Buixn. Bxn. Bxn. Bkn. Bxn.
sr2 7 Bwn  Bwn  Ban Bor Bwxn.  Buxn B Ben
S51-3 Bewn.  Brn. Buikn. Bkn. Beikn. Bkn. Beoikn.  Bxn.
Taiimep Buikmouer 5 mun 10 mun HenpepeuisHo
Si-4 Berkn. Beixa. Bxn. Bkn.

Si-5 Boikn. Bxkn. Bbikn. Bkn.

51-6 . Caero,a;fo,a DS1 BKn./O;'K/T. i ) ’

S1-7 [pomkorosoputens skn./oTkn.

NEPERATYMK HENPEPLIBHOIO CMTrHANNA MOLLHOCTLIO 1 BT

+9to 13V AHTenna 50 Q

2 cs .
2N3906 RECL o uF =

€2 w?gm ﬁ c6 c7
o (R - -

1 BuixogHoW dunstp
e
deppurosan
wanba

R3

1k
Koy

QST Puc. 4.8

Ilpumeyanne. B yenu sameopa mpansucmopa Q3 neobxodumo ycmanosums nebonvuioi
eppomazHummblil cepoeunux.
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Cxema nepeAaTyrKa [IoKa3aHa Ha pUC. 48, a [IEpeyeHb NCIOJIb3YEeMbBIX 3JIEMEHTOB 1 UX
OCHOBHBIE TCXHUYECKHE IIaPAMETPhI IIPUBEIECHDBI B Ta6JIYIHe.

Tabmuya k puc. 4.8

l703m.¢uouuoe ob603HayeHHe M HO3BAHHE 3/1eMEeHTOB TexHnyeckmne napamerpsi,
AnanaBoH A/IWH BONTH

Kowrgercaropst C6, C7 820 n®, auckosbiit kepammuyeckiii {160 m)

T470 n®, puckoswlii kepammdeckusi (80 m)

220 n@, puckosbiii kepammuyeckmdi (40 m)
150 n®, guckossiii kepamuyeckmsi (30 m)

1 bé_l;@,-ﬂMzKot;blﬁ kepammuecknii (20 m)

82 n®, guckossii kepamudeckmi (17 m)
Ka;ywm M-H,ﬂy—KTHB-HOC‘I-'P; L o 33 sutka, nposog Ne 30, T37-2 {160 m)
23 suTka, nposog Ne 30, T37-2 (80 w
17 surkos, nposon Ne 26, T37-2 (40 m)
14 surxos, nposoa Ne 26, T37-2 (30 m)
12 utkos, nposon Ne 26, T37-2 {20 m)

10 surxos, nposon Ne 26, T37-2 {17 m)

PA3BETBUTEJIb AYAMOCUTHAIJIA

Bo MHOrux ycrpoiicTBax oiHa 1 Ta e JIMHUSA PafloCBs3H, COeANHEeHHas C ayAUOBbIXO-
JIOM MPHEMHHMKA, HCIIOAb3YeTCs /IS MTOAKIIOYEeHNSI K MHOTOYYCIeHHBIM BHEIIHUM
YCTPOMCTBAM, HAIIPUMEp K OZTHOMY HJIH HECKOJIBKUM Tesie(OHHBIM anmapaTaM, MoieMaM
CIIYTHHUKOBOI CUCTEMBI TeJIEBUAEHNUSI, BCTpAaBaeMbIM IJIaTaM ITEPCOHAIBHOTO KOMITBIO-
TEpa WIH, B PSifIe CIyYaeB, K HECKOIBbKHIM I'POMKOToBopHTessM. Mcnoabp3oBaHne nepe-
CTBHIKOBBIBAEMOTO BPYUYHYIO Pa3beMa MpH NOAKNIOUEHUH ayIOyCTPONCTBA K pasJiiy-
HBIM BCIIOMOTATeIbHBIM OJIOKAM IIPeJICTaBISIeTCS BeCbMa HeyIOGHbIM, a B psiie ClydaeB
Y IPOCTO HeBO3MOXKHBIM. C ApYTroil CTOPOHBI, HapajieIbHOe coeflHHeHHe BCeX BCIO-
MOTaTeJIbHBIX GJIOKOB ¥ TIOAKIIOUEHHE UX K BBIXOY ayJHOYCTPOHCTBA CIOCOOHO BbI-
3BaTh Neperpy3Kky NociemaHero.

YerpoiicTBO pacnpesesieHHs, cxeMa KOTOpOro NokasaHa Ha puc. 4.9, nojayvaer
AYAMOCUTHAJIBI C BHIXO/A IPHEMHUKA (MJIH APYTOTO UCTOYHUKA ayIOCUTHAIOB) H ITe-
penaer MX Ha BXOJIbl YEThIPEX HE3ABUCHMBIX UAEHTHYHBIX OyhepHbIX YyCTpOHCTB (yCu-
JTeNel ayTMOCUTHAIOB HU3KOTO YPOBHS), a TAaKXKe Ha OAMH KaHa/l IpeoOpa3oBaHusl
ayJIMOCUTHAJIOB BbICOKOTO YPOBHS (BBIXOMHO#M KaHan MomHocTbio 1 BT). Kaxabiii BbI-
XOMHOH KaHaJl, OCYLIECTBJISIONINIT peobpa3oBaHue ayANOCUTHAIOB HU3KOTO YPOBHS,
obecneunBaeT ux nepeaaqy ¢ koabdunmenToM ycunenus o 20 nb, npryeM ero Besu-
YMHA MOXKET 33JaBaThCsl HE3ABUCHMO JJIs K2XKJIOTO BBIXOJHOIO KaHAsA.
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QST

AYAMOARANTEP AATHMKA KOHTPONA

KOO OULMEHTA CTOSYEN BOJIHbI
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Aynvioanantep 1aT4iika KOHTPoJist KoadhduimenTa cTosyeil BoHbl paspaboran A ciie-
TIBIX 1 C/IAGOBMISIIIHX PAHOMIOOUTENel, YTO, OJIHAKO, He MellaeT HCII0/Ib30BaTh ero U 0c-
TaJbHBIM CHELIATHCTaM, B JaHHOM Ciiyyae BMECTO TPaJHUIIIOHHOIO N3MepHTeIbHOIO
IpHOOPAa, CIYKAUIEro JJIA ONpeleeHNs yPOBHS HANPSDKEHIIS IPSIMOTO I OTpaXXeHHOTo
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CHTHAJIOB aHTEeHHbI, IPHMeHSeTCsl yKa3aHHbIH afanTep, KoTopslil GopMUpyeT ABa TO-
HaJIbHBIX CHTHAJa C YacTOTaMH, IPONOPHHOHATIBHBIMH COOTBETCTBYIOIHM YPOBHAM
HanpsokeHus. OHU MOJAIOTCS Ha Mapy CTEPeOHayIIHUKOB (Haubosiee yao6eH MUHHU-
aTIOPHBII BADHAHT HAYIMHHMKOB): Ha O/(YH NIOCTyIIaeT TOHANbHBII CUTHAN, COOTBETCTBY-
oM YPOBHIO HaNPsKeHUs NPSMOrO CHUTHaJA, a Ha Jpyroif — orpaxkeHHoro. Takum
06pa3oM, poleAypa HACTPOHKH 1IepefaTinKa CBOAUTCS K GOPMUPOBAHUIO TOHAb-
HOTO CHIHaja ¢ HanboJblnell BbICOTON TOHA B JIeBOM HAYUIHUKe M C HAaMeHbIIeH —
B IPaBOM.

YCTPOMCTBO BKJIIOMEHMS C NOMOILbLIO AYAMOCUTHAJIA
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YerpoiictBo (puc. 4.11) ofecrieynBaeT BKJIIOUEHNE IepeaTYNKa UIH JPYroro ayano-
npubOpa, IOIYCKAIOUIEro yIpaB/eHHe C IOMOUILIO KOHTAKTOB pesie. Ay/IMOCHIHAJ YCH-
JINB2ETCS, OTPARNYUBACTCS, BBINPSIMIISIETCS M MCTIOJIb3YeTCs [Uisl YIIPaBJIeHHs TPaH3NC-
Topamu Q1 1 2, KOTOpbIe B CBOIO OUepeNb YIIPABJASIOT 0BMOTKO peJie, 1 CBETOAUOMHBIM
HHJMKATOPOM. AYMOBBIXO/l CJIYKUT AJIsl IOJIa4H CUTHAJIA 1ia epeaTYHK, IIPHYEM B TeX
cay4asx, xorza GyHKLUUs YIPABJEHUS He peaansyercs, STOT BHIXOA MOKET IIPOCTO
WUTHOPHPOBATBCS.
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PESEPBHbLIM BJIOK NAMSTH

ANS NPUEMONEPERAIOWEIO YCTPOUCTBA

Xota 670K co3paBancs sl IpHEMOHepeaio-
miero ycrpoiictsa TR-7730 dupmsr Kenwood,
€r0 MOXHO KCIOJb30BaTh U 17151 yCTPOHCTB

3aIIOMUHAET YacTOTHl NIpH Nepenaye pajHOBLI-
30Ba OT aBTOMOOWISL K KBapTHpe UK B 06paT-
HOM HanpasieHun. [Ipy noxkmovyeHyy K BHel-
HEMY WCTOYHHKY THMTAaHUS aKKYMYJISTOPHas

+

Bxopn NOCTORHHOrO

APYTOro THHA. ITOT 60K MAMSITH (PUC. 4.12)  (cavmmmmona assonotunn

MAW C NCTOHWKE NNTAKKNA) i
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6arapest B1 zapspxaercs uepes pesucrop R1 73 Amateur Radio Today

n nuon D1. Ilpumenenune nuona D1 nossons-

—_ -

Puc. 4.12

eT IPeJIOTBPATUTh pa3psiz 6atapen B1 B ToM ciiydae, KOIZla OHa COeMHSIETCA C BHIKITIO-
YeHHDbIM BHEIIHMM MCTOUHIKOM NuTaHust. [Ipu oTkimouyeHun nnranud mox D2 dop-
MHUpYeT KaHa/ Npoxox/eHus: Toka Ha 6ok TR-77301s1 coxpanenns mHbopMalutin
B naMsATH. TeM He MeHee pekoMeHryeTcsl oTKIOUUTD 610k TR-7730 HenocpecTBenHO
nepe CHATHEM BHEUIHEro CUTHaJa, OCKOJIbKY aKKyMYJISITOpHast 6atapesl He CMOXeT
¢hopMHpoBaTh HEOGXOANMOe HaNpsKeHHe MHTaHUs B TeyeHne JINTeNbHOTo BpeMeHIl.

YCTPOWCTBO KOHTPOJIfl IMHUM CBAA3U

Mpoeopa (Ne18), nponyweHHoin vepea

T NbHbINA CEPASHHKK
Bxon/sbixon opownaa pA

paguocurHana

Bxoa/Beixon
paguocurqana

T1

William Sheets

IIpumevanue,

l’tmo

Boixon,

'”_Q

Puc. 4.13

Maxcumanvnas mowpocms 10 Bm. Kosppuyuenm ocrabnenus omeemensemozo cuzHala

~20 0b. Yacmommnwiii duanason cocmasasem 2-30 My,
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Bmopuunas o6momxa codepycum 10 sumxos npogoda Ne 28 ¢ smanesbim NOKPbIMUEM.
Tpancgopmamop T1 uszomoenen us gpeppuma Ferroxcube 4C4. cepdeunux duamempom
9.5 cm.

YerpoifcTBo, NokasaHHoe Ha puc. 4.13, obecneunBaer apGeKTUBHBII OTBOA 9HEPTUU
BBICOKOYACTOTHBIX CHTHAJIOB U MOXKET UCTIOJIb30BAThCS B TeX CIyyasx, Koria Tpebdyer-
cs1 ONIOCPE/IOBaHHBIM KOHTPOJb TOKa B IMHUY cBsS3n. Koadduurent tpaHcopMalnu
T1 3ajiaercst paBubIM 10:1, Ipu 3TOM YpOBEHB TOKa BO BTOPUYHOH 0OMOTKeE COCTAB/ISET
0,1 ot ypoBHS TOKa B JIMHUU cBA3U. Pesuctop conporusierneM 51 OM BbIIIOJAHSET
(YHKIMIO OKOHEYHOU HArpPysKH [UIsi BTOPHYHOU OOMOTKH, IPUYEM YPOBEHb TIPHBHO-
CHMBIX B IHHMIO noTepb He npesbimaer 0,1 2B. IIpn noppleHUy MOIHOCTH PEKOMEH-
AyeTcsi MPONOPUHMOHANBHO YBEJHUYUBATh AMAaMeTp cepieyHHKa TpaHchopmaropa T1.

NPUEMHUK AMANA3ZOHA 80 M
C OAHOM EOKOBOM YACTOTOM
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Ilpumeuanue.

T1 - T2: xonebamenvuvie konmypot 42F126 upmovr Mouser. womep 332-1052 no nepeu-
HI0 upMmbL.
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Y1 — Y4: xeapy HC 49U na 5,185 Mly.

Ilomenyuomempui conpomusnenuem 5 kOM ¢ TUHEEHO USMEHSIOUCHCS XAPAKTEPUCTIUKOU,
Bapaxmop (sapuxan) MV209 ¢ duanaszonom peeyruposxu no nanpsxcenuio 9 B.

IIpu ucnorvsosanuu nepemennoz0 KOHOEHCAMOPa Ol HACMPOUKYU 2EHEPATOPA EMKOCTN
xonoencamopa (NPQ) mosxcem 6oimv usmenena om 100 do 47 nd.

IIpueMHuk ¢ oxHOI BOKOBO( YacTOTOM, cxeMa KOTOPOro rokasaHa Ha plic. 4.14a, nc-
HoJIb3yeT Tpeobpa3oBaTesb CHUTHAMA HPOMEKYTOYHON YacTOTBHI Ha MIIKpOCXeme
MC3335P u TpexnomiocHbI# KBapueBblii (GUIBTP, U3TOTOBJIEHHBI HENMOCPEACTBCHHO
Ha Kpucrajjle MukpocxeMbl. HacTpoiika BHITOJMHSIETCS ¢ TIOMOMIBIO TTepeMeHHOro Koli-
JieHcaTopa wiu (puc. 4.146) BapakTopa BILIOTD A0 o0ecriedeHns HaZled K HOro MPICMa CIiT-
HaJIOB B IHamna3oHe 80 M.

YCTPOMCTBO 3ALIUTEI AKKYMYNATOPHOU BATAPEU
OT OEPATHOM NOJIAPHOCTH

s1 F1
+ 1A
o ; o~ 0——D -
+
. BHYTPEHHRS
BHeLHMIA CTOMHUK I+ aKKYMyNaTOpHas
fINTaHUs MW YCTPOICTBO — Oarapes D1 Buixon
3apaAa aKKYMYNSTODHOR  ~==~ (nocToAHHOE 1NS400 I
6arapen - Hanpsixenue 12V,
emMKocTe 7 A-h) -
(o] I
QST Puc. 4.15

IIpumeyvanue,

D1: xpemnuesoiii duod TN5400.

F1: 6oicmpodeiicmeyrowui niaskuid npedoxpanumenn, Maxcumarvitvii mox 1 A.
S1: dsyxnoniocuvLi evikaIOUamEND.

Ha puc. 4.15 npusenena TuoBas aJieKTpUdecKas CXeMa yCTPOHCTBA 3allIIThI OT 06paT-
HOI [TOJISIPHOCTH.

MHTEPOEVCHLIE YCTPOMCTBA ANF PABOTHI KJIIOYOM

IIpuBenennsie Ha puc. 4.16 cxeMbl MHTepdelCHBIX YCTPOIICTB NpeHa3HaYeHbl 15
HCIIOJIb30BaHHst COBMECTHO C TeJerpad)HLIMHI KJIOYaMU M COOTBETCTBYOMUMH 610K~
Mu wieHTRpukanun. OHl Takke MOTYT IIPUMEHSTBCS B KayecTse ItHTepdelicoB A/
pas/IH4YHbIX YCTPOUCTB 1 6/10KOB M/1eHTH(UKAIITIIL
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VnpaaneHIAe BXOAHBIMU NUHUAMW CBA3U
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TAMMEP OTKJIIOYEHUS ABTOMOBMNILHOIO
PAAMONPUEMHMKA

Cucrema, cxeMa KOTOpoii Toka3aHa Ha puc. 4.17, npefoTBpamiaeT JIHTEIbHYO paboTy
aBTOMOGUJIBHOTO PaJIHOIIPHEMHHUKA, IOCKOJIBKY OHa BelleT K pa3psLy akKKyMyJISTOpHOI
6arapeu. Ceetoauonublit nHAHKaTop LED1 roput npu BKIIOYeHHOI cXeMe 3aKUTraHus
aBTOMOOUIIA, a TakXKe B Tpoliecce e3zbl. [lepexiouarens S1, ycTaHOBJIEHHBIH B 100~
xenue ON, obecneunBaeT 3aMbiKaHie KOHTaKToOB peje K1, koTopnie 06pa3yioT JHHUIO
NOAaYH HaMpsKeHHS MUTaHHUs Ha 3JeKTPOHHOe obopynoBanue. [IpH BEIHYTOM KiIOYe
3aXHraHuA U Nepekmoyarese S1, HaxonsuieMcs B HosoxxeHud ON, 3yMMep Ibe303J1eK-
TPUYECKOro THIIa HauHHaeT IyJers, a cBeToxnon LED2 nepeBogutcs B pexxuM Meplia-
Huii. [Ipu BosBpauenuu nepexaoyaresis S1 B HeHTpaibHOE NONOKeHHe JUHUS Moaun
HalpsoKeHUd IMTaHUs IpepbiBaetcs, 1 obopynosanne GakTHUeCKH oTKIoYaeTcs. Ecan
HeOOXOAMMOCTb B HCIIOJIL30BAHUM 5/IEKTPOHHOTO 060PYNOBaHUS BOSHUKAET MOCJE
OCTaHOBKH aBTOMOOHIIS, epeKoyaTenb S1 cieayer yctaHoBUTh B nosoxenue AUTO,
a 3aTeM HaxaTb kHonky S2. IIpu aTom dopMupyeTcst BpeMeHHON UHTepBas, Tpebye-
MBbIi1 JUIsl HOPMaJIbHOTO (PYHKIHOHIPOBAHUS YCTPOKCTB. [IpomomKHTeNbHOCTh BpeMeH-
HOTO MHTepBalla Nepe/l OTKIOYeHHeM IUTAHUs PEryIMpPYeTcsl C MOMOMIBIO pe3nCcTopa
R6. BoaMoxHble 3HaUeHHs BpeMEHHbIX 3aJlepKek puBeZeHbl B TabuLe. Bpemsa samepx-
K# JOTIyCTHMO M3MEHATh U II0CpPeCcTBOM KonaeHcaTopa C6. YxazanHble KOMIIOHEHTDI
ONlpeflesITIOT BpeMs cpabarniBanus pene K2. Csetoanon LED3 zaropaercd B TOT Mo-
MEHT, Kor/la cxeMa nepeoaures B pexxM AUTO. BpeMenHylo 3amepxky paspemaercs
OTMEHHTb B 1060 MOMEHT IPOCTHIM OTKJIIOYEHHEM CXeMbl TaliMepa.
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Tabnuua k puc. 4.17
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ITpuBeseHHas Ha piic. 4.18 cxema npeacrasisaeT coboit BricokoadhekTUBHHIH HHALTP
naccuBHoro Tumna. LlenTpanbHas yac1oTa XxapakrepHcTHEI (ruisrpa coctasiasiet 700 [,
a IIHpHHA YaCcTOTHOIT XapaKkreplcTHKH (Ha ypoBHe —3 1B) — 200 It

NMPOCTOM EJIOK UAEHTUDOUKALIUM
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Baok uaentuduxann, nokasannsiit Ha puc. 4.19, 10cTpoeH HA MUKPOKOHTPOJIEpE
PIC 16C54, xoropulii He0OXOANMO LIPEABAPHTENBHO 3a[POTPAMMIPOBATb.
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CxeMa lepe/laTy¥Ka, SBJISIOMETOCs YacThIo TeMeBU3MOHHON CHCTEMBI, [IpUBelieHa Ha
pHc. 5.3; cXeMa COOTBETCTBYIOLIEro MOHIKAIOLIEero mpeobpasoBaTesist — Ha pHC. 5.1.

VkasaHHBII nepelaTuiK CONEPXKUT 6I0KH MpeoOpa3oBaHus ayano- U BUAEOCUTHA-
0B ¥ obecreuyrBaeT CUHXPOHHOe (GOpMIpOBaHHEe COBMENIEHHOTO BHUAEOCHTHAJIA
B ctagapre NTSC (¢ MakcMMasbHbIM 3HaueHHeM MolHocTH ornbaroeii 6 Br). B ne-
peflaTyyKe UCIIONb3YIOTCA TPU YaCTOTHBIX KaHasla, KOMMYTHPYeMbIX ¢ oMombio PIN-
muogos. [locTossHHOE Hanps KeHe MUTaHMS HAXOAUTCA B AuanasoHe 12-14 B. OyHk-
{0 NPUEMHHKa BBINOJNHSET IOHIKAIOUIMUA npeobpasoBaTenb, KOTOPHIU MOXKHO
nepecTpanBars. /s KOMMYyTalUN aHTEHHBI K [IPUEeMHUKY WX IIepefaTYnKy IpUMeHs-
10TCA KOHTAKTHI peste. [ToaHbIi KOMILIEKT 2/IeMEHTOB, BKJIOYas e4aTHYIO MIaTy, MOX-
Ho noy4uTh oT bupMst North Country Radio.

AETEKTOP BUAEOCUTHAJNIA M MMHUTATOP HAFPY3KH
ANg NPOBEPKM NEPEAATYUKA

1kQ
oW

Bxoa, ? Bblxop,

HP 5082
2835

1009.

William Sheets Puc. 5.2

Ipumeuanue. Maxcumanvuniii yposenn 6xoonozo cuzranra cocmasasem 16 0bm (omwuo-
cumenvro yposus 1 MmBm) ¢ duanasone wacmom 100 MIy — 1,3 I'Ty. Botxoownoti cuznan
KoHmpoas nodaemcs na ocyuanozpagd (1 MOm, 20 n®, nonoca wacmom 75 MIiy).

IToxasanuas Ha puc. 5.2 cxeMa AeTeKTOpa MOXKeT TaKKe CIyXKHTb [/l KOHTPOJIS MOZLY-
JIMPOBaHHBIX BHAEOCUTHAJOB IIpH IpoBepke ManoMmomubix TB nepexarunkos. Ilpu
YBEJINYeHHH MOIIHOCTH BXO/HOTO CHUTHANA CJIeAyeT UCIIONh30BaTh COOTBETCTBYIOLIME
aTTEeH!0aTOPbI, paclojaraeMble MeXKy IeTeKTOpOM M UCTOYHMKOM cHUrHajia. Beixon
IeTeKTopa JOJKeH IOAKMIOUAThCS K oCHIIorpady ¢ MOMOIIbIO MAKCHMAJIbHO KOPOT-
Koro kabeJsis /I COXpaHeHUs Tpe6yeMOoro YacTOTHOTO AMaNa3oHa.

NEPEAATYMK TEJIEBU3MOHHOMW CUCTEMBI
MOLIHOCTLIO 5 BT M YACTOTOM 440 MrL

Cxema nepenaTyuka TeJleBU3HOHHOIT CHCTEMBI, IOKa3aHHas Ha pHC. 5.3, oGecrieynBaer
¢bopMupoBanHe BRIXOIHOTO PaJlOYacTOTHOIO CHUIHajla MOHIHOCTHIO 6 BT. KBapuessrit
TeHepaTOp HUCIMOJb3YeTCs JJIA YIPaBIeHHs] CXeMOH y/IBOEHUS 4acTOThI, KOTOPasi FeHe-
pupyet BbIXOAHOU curhan 220 MIu. [pyras cxema yABoeHUS CIyKUT AJA MONYYEHUS
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Electronics Now

cUrHala yacrotoil 440 MTm, nocTynatomero Ha BXoJ YCHIH1els1 MOIHocTH. Monyns-

TOP MOCJIE0BATENBHOTO THA 0beCIeYNBAET MOYJISILIMIO HeCYLIeH YacTOThl BUIEOCUTHA-
7oM. AynMocurHan GpopMEpyeTcs ¢ IOMONIBIO YIIPABJISEMOTO HaIlPsIKEHEM TeHepaTopa
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1 3aTeM 0OBeANHSeTC S ¢ BUAeocuTHamoM. [1oHblit TepeyeHb 3J1leMeHTOB CXeMBI Tepe-
JaTYMKa, BKJII0Yas MEYaTHYIO IUIATy, MOxeT ObiTh npenoctaBieH ¢upmoii North
Country Radio.

MOHMUXAIOUIUA NPEOEPA3OBATENDL TENEBU3UOHHOMN
CUCTEMbBI B AMANA3OHE HACTOT 902-928 Mru

R2 ™7 R3
100 & o] 100 k
‘\N\' Bropon ycunurens P4
c2
E 100 k
100 CH 100 CH CH
Bxon P4
OT AHTEHHbI
(53103 . ’1 Q1 25139 €1 MAR=1
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Hounmxatonil npeobpa3oBaTesip, TOKa3aHHbIL Ha puC. 5.4, 0bectieunBaeT npeobpazo-
BaHMe TeJeBU3UOHHBIX CUTHAJIOB YacToToll 902-928 MIT1 B curnannl mpomMeKyToUHoIl
yactotsl (61,25 win 67,25 MI'), coorBeTcTBy0OUIME TeseBu3HoHOMY Kanany CH3
i CH4, 4To Mo3BoJistleT NPHHUMATh BHICOKOYACTOTHBIE CUTHAJBI C IIOMOLILIO
06GBIYHOTO TeIeBU3MOHHOTO NpueMHHKa. [Ipeobpa3oBatesib COACPKUT MATOUIY ML
YCUIHTENb PAAHOYACTOTHHIX cUIHasoB (Y P1), coryracoBaHHBIIT CMeCHTeJIb, BBITOTHEHH bIf
Ha ocHoBe nuonoB HIoTTkH, mepecTpanBaeMblil MECTHBI T€HepATOp 11 KacKajl lpe/-
YCHJIERUS CUTHAJIOB MTPOMeXYTOYHOI yacToThl. Y PU cofpal Ha MasoumyMsineM ToJie-
BOM TpaH3HcTope (Ha apceHIifie Ta/lJIHS ), KOTOPBIIT IIMeeT /1Ba VIIPaBIAIOLINX 3aTBOpA.
HenocpencTBeHHO 32 HUM YCTaHOBJIEH elle OJMH KacKajl YCHJIeHUs paJloyacTOTHBIX

yhu

(s ) C1e 60 72 MHz
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CUTHAJIOB, BBIIIOJIHEHHBIH Ha MukpocxeMe IC1. B cxeme YPY ucnonpaylorcs narh pe-
30HAHCHBIX KOHTYPOB. C BBIXOZIa yCUIJIMTENS CUTHAT IOCTyIaeT Ha 610K cMecHTens Ha
nuoge HIoTTkH, o6ecrneynBaOIKi Xopolle MoKa3aTeld JUHAMHYEeCKOTO JHana3oHa,
UMEIoIIMIA HU3KYI0 Y4yBCTBUTENBHOCTD K 3(pdeKkTaM MHTEPMOAYISAIHU U OpMUDYIO-
[ BBIXOZHbIE CHTHAJIBI C 33/JaHHBIM YPOBHEM MOIIHOCTH. MecCTHBIH reHepaTop nepe-
CTpaMBaeTcsl CHTHAJIOM HaNpPsKeHUS (3TO MOXKHO ClejlaTbh AMCTAaHIMOHHO). Bce ane-
MEHTHI, HeoOXOUMBIE I NMCTAHIMOHHON HACTPOMKH, TAKXKE pPACIONAraloTcs Ha
ate npeobpasoBatens 1 o6ecedrBaloT NoJayy CHTHANIOB MOCTOSHHOTO HANpSKeHHs
U CHTHAJIOB TPOMEXXYTOUHOHU yactoTsl. [loHmkawmuil npeobpa3oBaressb AOMYCTUMO
yCTaHaBJIMBaTh HEMOCPEACTBEHHO Ha TeJIeBU3MOHHOM MauTe, YTO MO3BOJIFET B 3Ha4YH-
TeJbHOI CTENeHN UCKJIIOYNTD TOTEPH, CBSI3aHHbIE ¢ epenaveii PY curuasios no anus-
HbIM KabesnssM (0COOeHHO S YKa3aHHbIX UAa30HOB YyacToT).

B nanHoM ciydae criennanbHasl JUHASA AJs NOJAud MUTAaHUA He Tpebyercd, mo-
CKOJIbKY KOaKCHabHBIN Kabesb (pekoMeryembiit Tun RG59/U) obecneynBaet onHo-
BPEMEHHYIO Tepefiayy HalpsKeHHI MUTaHUs M HaCTPONUKH U CHUTHAMOB IIPOMEXyTOu-
HOU yacToThl. B mpueMHuKe mpeaycMoTpeHa clienUanbHas cxeMa, cayKamas IJst
pasneseHus ITOCTOSTHHOTO HaNPsXKeHUsl MU TaHUs. ¥ HACTPONKH, YTO TO3BOJISET UCHOTb-
30BaTh KabebHblE JUHUU CBA3H MPOTSKEHHOCTHIO 10 CTA METPOB.

[ nucTaHIMOHHON HaCTPONKH UCIOIb3YeTCst IOCTOSAHHOe HanpsikeHue 10—-18 B
no nenu J2 — L4. B atoMm pexxnme nepemeniath 1BHKOK noTeHioMeTpa R14 crienyer
HauMHas ¢ HIDKHETo (10 cXeMe) BBIBOJA, CBSI3aHHOIO C «3eMJIel».

O6benMHUB MOHMKAIOIMI Peobpa3oBaTesb U NMepeaTuYNK, MOXKHO MOTYYUTh MaJio-
rabapuTHYIO TelleBU3NOHHYIO cTaHIuIO (¢ yactoroii 915 M) nawm, no kpaiiteil Mepe, Bu-
IeoTepMUHAN, MOCKOJbKY pasMepbl 060uX YCTPOUCTB He fpeBblinaioT 6,35x10,16x2,54 ¢,
a X KOHCTPYKIHH MMOJHOCTBIO COBMECTHMBL. [TONHBIH KOMILIEKT 3IEMEHTOB, BKIIIOYast
TNIeYaTHYIO MJIaTy, MOXKHO Noxy4uTh ot bupMbl North Country Radio.

Hpumeuanne. Z1 — Z6: MUKPONOIOCKOBLIE INEMENMBL NEUAMHOU NAATYL,

MMUHU-NEPEQATYMK TENIEBUBUOHHOM CUCTEMBI

ManoMmonabtii nepefaTyuk ayaHo- H BUfeocUrHatIoB (B craHzapre NTSC), cxema xo-
TOpOTO NIpMBEZieHa Ha PHC. 5.5, TI0Jie3eH NPH CO3/IaHNH TOOUTEIbCKUX PalHOYCTPOIHCTB,
BUIEOYCTPOUCTE JBYCTOPOHHEIo 0OLIeHHS, a TaKxKe A Habaio/leHHs ¥ JUCTaHIIHOH-
HOTO ynpaB/jeHus. KBapuesslil renepaTop U cxeMa yMHOKeHHS GOPMUPYIOT BXOLHOM
CUTHAJI, IIOCTYNAONUIHH Ha YCUINTENb MOIHOCTH PAAHOYACTOTHL. /1Sl MOAYASALNY BH-
JlEOCUTHAJIOB HCMOJb3YeTCs Kackaj U3 TpPeX MOoCeJOBaTebHO COeIUHEHHBIX TPaH3HC-
TOPOB. AyIHOCHTHaJ BHIPabaThIBAaeTCsI ¢ IOMOUIBIO YIPaBJISEMOTO HaNpsKeHUeM Te-
HepaTopa U B JjaybHeliieM 00beANHSETCS ¢ BUAEOCHTHa oM. HanpsixkeHue mHTaHIA
H3MeHsleTcs B 1Mana3oHe ot 9 1o 14 B, a MOWIHOCTH BBIXOAHOIO pailoyacTOTHOIO CHI-
Hajia — B aManasoHe ot 0,4 10 1,2 BT. TlosHbIH nepeyendb 31eMeHTOB, BKJTIOUAS Teyart-
HYIO IJIaTy, MOXKHO 10ayynThb 01 ¢upmbl North Country Radio.
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60  SHUMKNONELMA NEKTPOHHbBIX CXeMm

NEPEAATYMUK TENEBU3IUOHHOMK CUCTEMBI
B AUANA3SOHE YACTOT 902-928 Mri

D1~-D3
R1 MPN3404 cs
2.2k wa MPN3700 2.2 YnBOUTENbL HACTOTHI
g
39 c9
lenepatop/ L3 2-10
ynsowutens
4acToTh!
YacToTa Q1 Q2
2N3563 MPS3866
R7 L4
22k
C1
6 | e 230
MHz
l c3 P1 p+9 V
L2 18 c8
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X2 Optional R6 001 Koadduument
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ITpumeyanue.

* L9 - L12: undyxmusenocmu, uszomasausaesvie nymem mpasienus npoGooHuUKos 1a
N0BEPXHOCMU NEYAMHOU NAAMYL.

** R34: nepemennniii peaucmop ¢ duanasonom peeyauposxu 2,2—4,7 xOm.
C45: nepemennuiii kondencamop c¢ duanasonom pezyauposku 1-3,3 nd.

[e]e] [e2}} Ci3  Yaeowutens cis Ci4 Ynsoutenn c20
1 2-10 2~-1p  Hacrore 1.0 2-10 4acToTE 100 CH
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L6 L8

y +11 V P33 >
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100 CH I
R11 R13 1N40Q7
33 33
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*** Paduamop Ons omeoda menia (cM. mexcm,).
** %% Buecmo nepemoruxu W1 MoxcHo ycmanosumn gvixmonament ayouocuzHand.

Tlepenarunk, cxeMa KOTOPOTO NOKa3aHa Ha pHc. 5.6, IpesHasHayueH st TIOOUTEIbCKOM
TeJIEBUBMOHHON CUCTEMBI, IpUMeHsolel yacToTsl oT 902 go 928 MTIu. On copepaxur
TPHY YNpPaBJsieMbIX KBaplleBbIMHM reHepaTopaMM KaHaja Mpeobpa3oBaHHUsS CHUTHAJIOB
u obecrieunsaeT paboty ¢ Bumeocurnagamu B crangapre NTSC, a takxe ¢popmMuposa-
HUe ayZAMOCUTHAIA Ha NOofiHecYyILell yacToTte 4,5 MITt. Tlockosnpky B paccMaTprBaeMoM
repeiaTYyKe MOJAEPKUBAETCH aMIUIMTYAHAS MOYJISLIUS, ayIHOCHTHAIIBI MOTYT Itepe-
IaBaThCs B BHjle aMIUIMTY/THO-MOJYJAMPOBAHHBIX BBICOKOYACTOTHBIX CUTHAJIOB HeCy-
urei, Jlsis aTUX Lesteil 3aneficTByeTCa BXO BUIEOCUTHANA. 32 CUeT YCTaHOBKY KOHJeH-
caropa C38 emkoctsio 0,002 mx® vactora ayauocurnana orpannuuBaercs 20 kI, [Ipu
UCIIONIb30BaHUU HAarpy3ku conpotusienneM 50 OM MakcUMasibHas MOIHOCTb BBIXOJ-
HBIX CUTHANOB cocTaBiseT oT 1,5 no 2 Br. losHblit niepeyens aieMeHTOB, BKJIIOYaS Ie-
YaTHYIO I1aTy, MOXKHO 11oayyuTs oT ¢upmer North Country Radio.

NMOHUXXAIOILUM NPEOEPA3OBATENDL TENNEBU3IVMOHHOM
CUCTEMBLI B AMANA3ZOHE YACTOT 420-450 Mry

Tomwxkatouuit npeoGpaszosartens (puc. 5.7) obecrieynBaer MpuBefileHHe YaCTOTHI JIIO-
6urensckoro nuanaszona 420~450 MTIt k yactoTam, COOTBETCTBYIOIIUM TeJEBU3U-
OHHBIM KaHaJaM 3 UJH 4, CHTHAJBI KOTOPHIX JIEFKO BOCIPOU3BOAATCS JoObniMu TB
npuemuukamu. [lpeobpasoBaTens CONEPKRUT MATOMIYMSIIIUH KAaCKaJ HpeNyCUTeHUS
Y COTJIaCOBAHHBIA CMecHTesb MTaCCUBHOTO THIIA, YTO JaeT XOPOIIHe XapaKTePUCTUKU
npeo6pa3oBaHMs U IUMPOKHI AMHAMMYECKUI nuana3oH. TlocieHee NpeaCTaBsieTcs
BechMa Ba)KHBIM, eCJIM YUeCTb MepeHachiieHHOCTh Y BY nuanasona. ITuranue mpe-
obpa3oBaresis OCYIECTBASETCS OT UCTOYHUKA MOCTOSIHHOTO HampsikeHus 13,2 B,

you
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Cxembl gna MOBUTENLCKOTO TeNeBUAeHUA

a MOTpebIsieMbIil TOK He IpeBblliaeT 27 MA, YTO II03BOJISIET BCTPAUBATh ATOT Mpeos-

pasoBare/Ib B [IOPTAaTUBHBIE U MOOMJIbHbIE YCTPOHCTBA. JIOMOMTHUTENbHBL

H KacKang ycu-

o

Jenus curdanoB 1Y noanepxusaer koaduiuent ycunenus Ha yposue 25 n1b. diek-

TpUYecKas MpUHLIUINANbHAS cxeMa Ipeobpa3oBaTelns NpeACTaBieHa Ha pHUC. 5.8.

mal North Country Radio.
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64  DHuMKNoOneamns 3NeKTPOHHbLIX CXEM

TPEXKAHANBLHbIA NEPEAATYUK TENNEBUIUOHHOM
CUCTEMbLI B AUANA3OHE YACTOT 420-450 MIr4

MPN3404 leHepaTop
A1 D1 L1 7T
F1 22k [ Ccs [o7] Nepebiit
2.2 3.3 yMHOXUTenNsL
HacToTHbin X1 NPO NPO
cenekTop T | o
Rz T f T [gCo
F2 22kQ b2 L3 R8 2-10
3T 100 L pF
X2 =
T = Q2
R3 = MPS3866
Fa 22kQ b3 c7
R7
1 Re SoPF 22 =
X35 ¢
T R4 1000 kQ
= 1k =
F
Obwwmin = Bnok popmupoeanus PY
%k
J
R29
680 (1
ca |+ | ca3 06
10 uF 0.01
i WT T
50 MV 2112 as

Y
ca2
407
2N3505 0.0022 22 pF
wF
R20
100 uF YpoBeHsL
4.5 or
5.5 MHz (NPO) 1 k1 PugeocurHana
- " Rz23
330
kQ R18
JHeHoCTL
Bupeosxoa =
NTSC unu PAL R22 -

(cuHxpocurdanst NEC) 82

R33
100 k2 = =
YposeHb

ayavocuriana

H1-2
Smv-1V _L
RMS ~

Rudolf Graf and William Sheets Puc. 5.9 (a)
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IIpumeyanue.

* [Ina usmenenus yposHs cuznana nodnecyuseti emxocms Kondencamopa C42 momxcem

sapvuposamucs 8 ouanasone 1-3,3 nd, a conpomusnenue pesucmopa R34 6 duanasone
2,2-4,7 kOnm.

** Buixmouamens ayouocuznana nooHecyueti (UCnotv3yemcs npu CHAMOU nepemviuke ).

c10
1 pF ST
NPO Ls BTopoit
) YMHOXMUTENb C15
ci2 1 pF
218pF N\Plo rwl;zrx.x Ha b6a3y
Qs T lgCc13 /Ty C14 Tpauauctopa Q8
2-10 2-10
MPS3866 |6 oF oF
R10
Re 4700 = P2
1000 c17
100 pF R11
- chip I 330
+12,6 V c anona D4
c18 " nkowpeHcatopa C34
100‘pF ca7 Buixon PY
chip L8 Qs Lo 4TPF L 500
MRF630 Y S
K MHAYKTUBHOCTM T c19 T __L c22 _L c23
L7 2-10 pF HS ca6 5.6 pF 5.6 pF
MRF559 " L2 = —L _{— il L10 "L 2-10 I NPO I NPO
& = pF = -
R12 R13 Kﬁ
100 c25 20 ¥ o C24
Q 100 oF c20 |C21 Z1=100 pF
¢ o0 p Lo Lloo L = chip ~
= np;ggiuq “ pF " pF - BLIXOAHOM rnbTP
Y (—l Bnok ycunutens ¥ CXeMa COrnacoBaHmna
= MOLLHOCTH
R14
R34 1090
4.7 kQ* 4 W
OTP3
Q10
- MJE200 Bnok
iHS Moaynauun
Q6 ot
Q5 =
2N4355
2N3569R17 +12,6 V Ha 6nok
P
1k dopmuposaHus PH
L2
= B EPSVIRN °* Bxon
R19 Bupeo- TOPF 1k - 13,2V
10k}  ycnamtens = 16V YaW
CeeToanoaHbin -
uHaukatop
MOLLHOCTH

Rudolf Graf and William Sheets

Puc. 5.9 (6)



66  DHUMKIONeLUS 3MeKTPOHHBIX CXeM

[lepenaTyuk, cxeMa KOTOpOTO MokazaHa Ha puc. 5.9, obecrneynBaer HopMHpOBaHHe
BBIXOJIHBIX CHTHAJIOB MAKCHMAJTbHOI MOIITHOCTBIO 2 BT, KOTOpbIe PUMEHSIOTCS B JIIO-
OUTEABLCKON TeleBU3MOHHOM CHCTeMe ¢ AMana3oHoM yactot ot 420 o 450 MTn. 3tor
nepeiaTYIK COACPAUT TPI YACTOTHBIX KAHANA, YIPABJsSeMbIX ¢ TOMONIBIO KBapIleBbIX
reHepaTopoB, 1 ucnosibsayer crangaptusiit (NTSC) Bxoa anst Buzeocurnana. Kpome
TOTO, 3/IeCh BHIpabATHIBAETCS Ay THOCHTHA Ha HonHecyel yactoTe 4,5 M. ITockons-
Ky VCTPOICTBO OCHOBaHO Ha MPHHIHIE aMIINTYAHOH MOZYJISIUY, ayJAHOCUTHAIBL
MOI'YT IIepeAaBaThCs B BHE aMILUIUTYIHO-MOAYINPOBAHHON BRICOKOYACTOTHOH Hecy-
IeH, peaBapUTeIbHO IPOMOAYIUPOBAHHON COOTBETCTBYIOIUM BUAEOCUTHATIOM. 3a
cyer ycraHopku xongeHcatopa C38 emkoctsio 0,0022 Mx® vacTOTHBEIA AUamasoH
aynuocurHana orpaHuder 20 kIt ITomHbIH KOMINIEKT KOMIOHEHTOB, BKIIOYad Mevar-
HYI0 TUIATY, MOXHO mostyynTs oT ¢pupmbl North Country Radio.

MAYTOBLIN NPEAYCUNUTEND TENEBU3IUOHHOM CUCTEMBI

AHTEHHbIM R2 R1
ycunuTens 100K 470 Bnok popmuposaHust
HaNPRAXEHUA NUTAHUA
f:opp ’SIMHM ceA3n Ls E}opr
J
1 ca b—l—o (O }-o) —
2 2pF 47pF N Y'Y date
~ at L2 a
(O/ 25C2496 O 512t NPUEMHUK
€2 L1 u
Iz 2pF 20 04pH ].. fl;pF
f
= = ———e 12y

73 Amateur Radio Today Puc. 5.10

ITOT AOCTATOYHO NMPOCTOH IpeNyCHIUTEND JIOOUTENIbCKOR TeeBUBHOHHOM CHCTEMBI
(puc. 5.10) obecrieurBaeT npeobpazoBaHie TeJeBUBUOHHBIX CHTHAIOB B ANANA30HE Yac-
TOT 427-439 MIL 1 MOXeT yCTaHaBJIKMBaThCA HEMOCPEACTBEHHO Ha NpHeMHOI MauTe.
ITuranue npenycunutess B TAKOM ciydae obGecreyrBaeTcs MOCPECTBOM KabesIs CBSI3H.




MABA 6
CXEMb! YCUIUTENEN

CXEMA 3ANUCH U BOCINIPOUSBEREHMUA
HA MUKPOCXEME ISD1000A

3anucbk [MepeyctaHoBka Paspewexne

z+5v :‘i'

o0

j-: 0.1uF

2.2K
+5V 0—

MuxpodoH
2.2K

0.1uF OUT IN AGC MIC MIC +5A P 100

ISD1000A

.AO Al A2 A3 AL AS AG AT AUX

1.
2 2ouF

Electronics Now Puc. 6.1



68  JHUMKIOMEOUR INEKTPOHHLIX CXeM

Sra cxeMa UCHoJb3yeT MUKpocxeMy Xpanenus nanusix [SD1000A (nomep 276-1325
no nepeunio ¢pupmel Radio Shack).

CXEMA C AONOJIHUTENDHBIM YCUNTEHHEM CUTHAJIA

TIpu UCHOJIb30BaHNY NPEHU3HOHHON CXeMbl YCHJIeH A ToOKa ABYHANPaBJeHHOro THIa
B OV ¢ aKTHBHON MEXIy3JNeKTPOAHON MPOBOAUMOCTHIO LeJec006pa3HO 06ecneynTh

Vs O—@ 9 4 0P,
W15V 2N2218 14 Opat

33k

BIY88-COV2 68k,

2.5%
v aN2005 14 0PAMM4
15V

Electronic Design Pnc. 6.2



Cxembl ycunuteneinr 69

JOTIONIHUTENbHOE YCUIIEHUE BBIXOAHOTO curHana. [(1g 3Toro B OTHOCHTENbHO IIPOCTOM
cxeMe, NIOKa3aHHO! Ha puc. 6.2, IpefycMaTpUBaeTcs IPUMeHeHe ABYX JMONOB H Bbl-
XOAHOTO Kackaza KOMILJIEMEeHTapHOro THIIA.

NMPUBOP ANA NPOBEPKMU YCMAMTENS MATHUTHLIX
FrONOBOK BURAEOMATFHUTO®OHA

(a) )
(6) |
ti g
— WckaxeHnsa, CBA3aHHbIE
C MexaHW4eckon HaCTPOWKOMR
()
() 11l T E
L )
N
(a) .
L M3HOWEHHbIE NN HEUCTIPABHLIE
ronoBKW, KOPOTKOE 3aMbiKaHne
wunu 06pbIB B TpaHCcHOpMaTope,
(e) npobnembt, CBA3aHHLIE C NPeaycUnnuTenem
v nNepeknioyaTenemM ronoeok
/
R7 LEOY
()  -We—o0g K ~ S
me w | L
C3 jgok$  2N2222 c4
H 001 A5v o J2
Bxo (————- : Bbixog,
A 38V
RS @ R
150K § s
=

R-E Experimenters Handbook

Pruc. 6.3



70 HUMKNoNegms SNEeKTPOHHbLIX CXeM

PaccMaTpuBaeMBIi YCUIHTEND TO3BOJISIET UCIIONB30BATH CUTHAT PabOTaIOLIET0 BULEO-
MarHITOMOHA AJI IPOBEPKH TIPaBUJILHOCTH HACTPOHKHM U QYHKIMOHMDOBAHUSA yCH-
suteneil ronosok. IonobHas npoBepka IIPOBONUTCA B TOM CIydae, eC/IH IOABUINCH
npo6eMbl C Ka4eCTROM 3aIliCH MK BOCIIPOM3Be/leHUS ¥ BO3HUKJIO NOAO3PEHHE, YTO
BuneoMarunTodoH Heucnpasen. IIpusenennad Ha pHc. 6.3% cxeMa dbakTHYeCKH 1Ipes-
cTaBiisieT coOOH BUAEOYCUAUTEND.

Bun muarpamu, npesctaBieHHBIX Ha puc. 6.3a-T, yKaspIBaeT Ha HEIIPaBUJIBHYIO Me-
XaHIYECKYI0 HACTPOUKY HalpaBJAOUIUX MAalHUTHON JIeHTHl. BpeMeHHble 1xarpaMMmel,
n3o0pakeHHbIe Ha puc. 6.31-e, HAlIpOTUB, CBU/IETENBCTBYIOT O MPaBUABHON HacTpoii-
Ke, OJIHAKO OJIHOBPEMEHHO COOBIIAOT O HAMMYNHK IpofieM, CBA3aHHBIX C BUIEOTOJIOB-
KOIi, IpeAycHIUTeNeM UM TepekIodaTeseM BHACOTOJOBOK.

YCUJIUTESNIb HU3KOM YACTOTHI

(a)
+
Vin R Vour
=]
(6) 18 m

12
2 6
"3
0
Q
[
]

N

ERY)
s
=
] -18
& JaCToTHa% xapaKTepHC ika CXemel,
2.l NOKA3AHHOI Ha PUCYHKE L
g R = 10002

)R =20

[CL =6 8nf (
el LI | )
1% 10k 100k 1™ 10M 100M
Yacrora, Hz
Maxim Puc. 6.4

Ha puc. 6.4 npencrasiieHa npocreiimas cxema JeIIeBOTO YCHINTeNS HU3KOH YacTOTHI
Ha oftHOM QY.

1
Ipumevanne. Yacmoma nomoca (eepxuas :panuunas) = F,=

" 2nR.C,

. R
Kosppuruenm ycunenus e paboueii noroce wacmom = KR—I.




Cxembl ycunutenemn VAl

YCUJIUTESIb BbICOKOM YACTOTHI

{a) 7
+ R( = 250
R 131 500 koaKCHanbHbIl
vin Vout
G 9
- g s0Q
O e
(6) 18
12
g s Il
g 1
Lo v
3 6
85 -
c ’
-2
. /
3 YacTOTHAs XapaKTEPUCTHKE CXEMBI,
e 4 NOKA3aHHOM Ha PUCYHKE 4
g i
(=242
0 FCy < 6 80F
3% LLLUL
1k 10% 100k M 10M 100M
Yacrora, Hz
Maxim Puc. 6.5

Ha puc. 6.5 npencrapiieHa npocreiiiast cxeMa IelIeBOro YCHIUTEN s BLICOKOIT 4acTOThI
Ha. oxqHoM QY.

Hpumevanwne. Yacmoma uzroma xapaxmepucmunu (nuknas epanuunas) = F =

2nRC’

. R
Koagppuyuenm ycunenus ¢ paboueti nonoce uacmom = K—ij.

YAANIEHHO PACNONONEHHBIH YCUNUTENDL

>
Darumnx SR
BuBpaLwi = ;p t

L

National Semiconductor Puc. 6.6



72  SHUMKNONEOMS SNEKTPOHHBIX CXEM

Yeunurens (puc. 6.6), HCHoNb3yeMblil COBMECTHO € NTPeoOpa3oBaTeIaMIl PasIHYHBIX
THIIOB, MOXKeT OKa3aThCsi 1I0JIE3HBIM B CHCTEMAX TeleH3MepeHuit, 0cOOeHHO B TeX CJIy-
yasx, KOT/a /I7s IIepefiadi SAEKTPITUeCKUX CUTHATIOB MPUMeHSeTCs] IV O/IHa IPOBOJ-
Has napa.

YCHUIIUTEND C NPOFrPAMMHO 3AAABAEMBIM
KOYODULIMEHTOM YCUINIEHUSA

Bennuuna xoadpunnenta ycuieHs Aj1si yerpoiicTBa, IOKa3aHHOTO Ha pHC. 6.7, onpe-
mensercs cootHomennem R,/R,, rae R, cooTBeTcTBYeT conpoTHBIEHNIO, 33 aBaeMOMy
€ MOMOWILIO UHPPOBBIX BXO/OB, a R, ~ compoTusieHne na Bxoje cxeMbl. OCHOBHbIE
TEXHUYECKHE MTapaMeTPhl KOMIIOHEHTOB CXEMbl IIpUBEAEHD B TaOIHIlE.

Uudposuie BxoAb! ynpasneHus

A B C D
1]
(SRR D.
//*cﬁ: ‘5\‘}\,——4»
/’;o———ff&,—a»
IC2

Bxop,
o~ AAA— -
3
IC1 Buixon
/

b

R6

Amplifiers, Waveform Generators & Other Low-Cost IC Projects Puc. 6.7
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Tabnnuya k puc. 6.7

lNosuymnonrnoe obosnayenme Hassarmne 3nemeHTa n ero TexHHYECKHE NAPAMETPH

Ici Muxpocxema, onepaunoum,m ycuauTens

iC2” T T T Mupocxema CD4066, wersipe asynanpasnentx kmova

Rl T T ’ Pesucrop, IKOM, 025 Br, 5%

R2 Peancrop, 10 KOM, 0,25 Br, 5%

R T Pesucrop, 47kOm, 025Br, 5%
R4 T T T Peancrop, 2.2 kOm, 0,25 Br, 5% T
R5 Pesnaop, 1 kOm, 0,25 B, 5%

R 7 Peaucrop, 22«Ou, 0,25 Br, 5% )

YCUNUTEND C NPOrPAMMHO BLIBMPAEMBIMH BXOAAMMU

YeunuTeb, OKa3aHHbI Ha pic. 6.8, IMeeT BoceMb BXOZOB, KOTOPbIE MOTYT 3alaBaTh-
cs NporpaMMHBIM nyTeM. B Tabiune npeficTaBieHbl OCHOBHbIE TEXHHYECKHUE TTapaMeT-
pbl 3IEMEHTOB CXEMBbI.

+v

Brn, SI

/;; Bbikn. C1

CurHanbHblie
BXOAb!

ao—13
b o=———-114 53\'
¢ o—115

d o——12 3 R
e o1 [od]
f ol
g O—
h ot

Boixoa

EN S BN, )

1 10 9

A B C
Bxoabt undposoro ynpasnesua

Amplifiers, Waveform Generators & Other Low-Cost IC Projects Puc. 6.8



74  SHUMKNONEAMA 3MeKTPOHHbIX CXeM

Ta6amuya k puc. 6.8

[losnunorHoe obosHaveHne Haasanne 3nemeHTa 1 ero TexHudeckne napameTps

ICI Muxpocxema CD4051 SP8T, asynanpasneHHsisi koY

c2 T M;vaocxeMé, onepauuowwb_rﬁ ycnnwren}:,M Tttt oo
NapPamMeTPbl BEIBMPAIOTCH C yHETOM YCIOBHI MPUMEHEHMS

Cl ’ Kowpercarop, 0,1 mk® )

S Buikmovarens ogHonomocHbIi

I S T "7 Pesucrop, 10kOm, 0,25 Br, 5% T T

R2 - ) " Pesucrop, 22xOm, 0,25 B7, 5%

R3 Pesucrop, 18 kOm, 0,25 Br, 5%

YCUJINTEND ANA RATHYHUKA
C AMCTAHLHUOHHLIM NTUTAHUEM

+5v

+5) Buran napa

D D 4

NZR MAX406 —
-1VES

R2

S00Q
A1
500Q — ==

Maxim Puc. 6.9

Yeunurens (puc. 6.9) MoXKeT HCIOIB30BATHCS COBMECTHO C IMCTaHI[HOHHO Pacoiara-
eMbIM JaTYHKOM U ITO3BOJISET MepenaBaTh 3JeKTPUYEeCKHEe CUTHAIBI BCETO IO OJHOMH
CKPY4YEHHOIl [IPOBOHOM mape.

PE3OHAHCHbLIA YCUJIMTEND

Cxema, npuseieHHast Ha puc. 6.10a, npencraBaser coboil yeuInuTe b, HACTPOEHHEI Ha
pe3oHaHCHYI0 yactoTy LC-cXeMbl ¢ aKTHBHOI MeX/Iy3JJeKTPOAHON TIPOBOAUMOCTEIO,
[IPY ITOM UMeeT MeCTO COOTHOILEHHE:

Fe= znch :
C.
Benuuuna UMIIEaHCa TaKOH CXeMBbl MITHHMaJIbHA Ha pe30HaHCHOI7[ YyacToTe, NnoaTo-
MY Ha JaHHO} YacToTe 0becreyHBaeTCss MaKCUMATbHbIH Ko duImenT ycunenus. Be-

JIMYKHA 106poTHOCTH Q yeumuTenst QyHKIMOHATIBHO 3aBHCHT OT XapaKTepa ITapasuT-
HBIX 2JIEMEHTOB, CBA3aHHLIX ¢ LC-KOHTYpOM.



CxeMbl yeunurenen 75

(a) 2
+ 3 500, xoakcuanLHbIv
Lt 13
Vin VouTt
Ct 5
- - 500
(6) © YacTOTHAA XapakTepuCTUKa CXEMBI,
0}k noKa3aHHOW Ha pUCYHKe

o Li=293uH

= ool G=98pF

z RL=25Q

k4

g 10

: /

£ 0 y \

a a

3.0 AL\ AN

2 u"'/ /

g -2 A

~ - V

-30
v |
-40
M 10M 100M 16
YacToTa, Hz
Maxim Puc. 6.10

Ha puc. 6.106 npuBeneHa 4acTOTHAS XapaKTepHCTHKA YKA3aHHOMN CXeMbl IS CIIy-
yad, koraa L, = 2,93 mxIn, C = 9,9 n®.

AUOOEPEHUMAJNIbHLIH YCUSIUMTEND
C WIUPOKMM AUMANAZOHOM U3ZMEHEHUA CUTHANIA

Ha puc. 6.11 npencrasieHa cxema nuddepeHIUAIBHOTO YCUINTENS, 0deceyHBaoLIe-
ro IMana3oH uaMeHeHus cuHpasHoro curHana +10 B B nosnoce yacror 3 Mt Koad-

buiuent ycunenns pasen 1, U .= U, npu Ummm =0.
v
33v
Vrer 7500
12v —t
s & LTi004-12 | O uF
Sk Sk
4 —
10k = —
Bxon + =AM + -

< 1?2
S LT213 Vour

Bxon - —AAA -

linear Technology Puc. 6.11




76  DHUMKIONEAWS 3NEKTPOHHbIX CXeM

NoOJNIOCOBOMN YCUNIUTENDb

(a)
Vour
(6) 18
12
g s
€
|
g
£ /
8 - YaCTOTHAA XapaKTepUCTHKa Cxamul, 1
NOKA3aHHOW HA DUCYHKS
24 - Ry = 1000
/ Ct = 200F
30 I AL =250
CL = 3950F
.36 bl AL
1k 10k 100k M 10M 100M
Yacrota, Hz
Maxim Pne. 6.12

Hpumeyanue. Yacmoma usnoma xapaxmepucmuxu (HUKHAR zpanuinas) = F, = ml—-—c—
(g

Yacmoma nontoca (eepxuas epanuunas) = F, = -i;t—l%-c-
L™L

. R
Koagpguyuenm ycunenus e paboueii nonoce uacmom = K—R—L.
L

Puc. 6.12a cooTBeTCTBYeT cxeMe MOJI0COBOIO YCHIMTENS, A1 KOTOPOIo HIXKHSAS Yac-
TOTa yCHJIEHHA 0OYCIOBIIeHA UMIIEAAHCOM CXEMBI C aKTUBHON MeXIy3eKTPOAHOM
NPOBOANMOCTBIO. BepXHAA yacToTa yCHJIEHHS 3aBMCHT OT uMnegaHca RC-cxeMbl Ha
BHIXOJIE YCHIINTENS,

Ha puc. 6.126 npusenena yacToTHas XapaKkTepHCTHKA yCHIMTeNs [UIA clydas R, =
=100 Om, C = 20 n®, R, = 25 Om, C, = 395 n®.

YCMJIUTEND ANS NPELIU3NOHHOIO KOHTPOJIA TOKA

[ins uasMeHeHUs YyBCTBUTENbHOCTH yeuanTens (puc. 6.13) neobxoaumo Gosee TOUHO
T07106paTh BeJIMYHHY CONMPOTHBIEHHS pesuctopa 0,01 Owm.
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5v 0'9'1‘? ’ K cxeme

naMepeHns

0 1uf

Y, =

LTC1152

v

V < Buixoa 1V/100mA

100k (ToK Harpysku

VWA 8 U3MEPHUTERLHOM

cxeme)
< Topf
< I
b
=
Linear Technology Puc. 6.13

YCUJIUTEND € BLICOKMM BXOAHLIM MMNERAHCOM

L} +
-L At U p— Buixon,
35 eme | | . (3]
< A1 -
>
--_[ Sum l L
- cy L 9.1
0ruF Sam
I < X1 = npeoGpasosarens
e A'A JVAV‘V
o 182
R1 & k
1w %
‘%JL
-
Natronal Semiconductor Puc. 6.14

i R2, , _ R2+R3+R4
pumeuanue. RI,\ =R1(1+ R3)’ A, R2+R3

Ha puc. 6.14 nokasana cxema OY, ucrnoab3yeMoro B KayecTBe YCUJIITENIS CUTHAIOB
HepeMeHHOro HanpsxeHus. CiexyeT OTMETHTD, YTO IPHMeHEHHe 0JHOKACKaIHOTO
YCH.THTESIS ¢ KOMTIEHCAIIMOHHON 00paTHOII CBS3BIO 110 TOCTOSHHOMY TOKY U OTKa3 OT
BBICOKOOMHBIX Pe3UCTOPOB — JOCTATOYHO HETHIMUYHbL1 pieM juist obeciieyenus Bbl-
COKOIO BXOJIHOTO HMIeaHca. VI3 TeopHu U3BECTHO, YTO MOAOOHBII METONI MO3BOJIAET
VYBEJIMUHTD CMellleHHe Ha BLIXOJEe CXeMBI, IIOCKOJIbKY HalpsKeHHe CMelleHUs onepa-
IIMOHHOTO YCHMHUTENS COOTBETCTBYIOUIHM 00pa3oM H3MEHSAETCA.

Ilpu paboTe ¢ TPaAMHHMOHHBIME BBHICOKOOMHBIMU pPE3HCTOpaMH pPeKOMEHAYeTCs
BKJXIOUMTD B CxeMy pe3uctop R5, utoObt u3bexarhb oMHMOOK, CBA3aHHBIX C BO3HUKAIO-
MMM TOKOBBIMU cMeIeHUsIMU. B 3ToM cilyyae cMeliieHHE Ha BBIXO/le yMeHbIlaeTcs no
CPABHEHHMIO ¢ BapHAHTOM, I/le MCUONb3Ye1Cs OANH BBICOKOOMHBI peanctop. Konzen-
carop C1 npeauasnauen At CHIDKEHHS BAMSHUA ILYMOB.
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ABYXTAKTHbLIA YCUJIUTEND HA MON TPAH3UCTOPAX

+15V
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1 210 kQQ
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McGraw-Hill Puc. 6.15

Yeunirenn, HOKadaHHbLH Hd PUC. 6 15, MOXKeT UCIIONL30BATBCSA B PasMMYHBIX ayauO-
VCTPOWCIRAX, a FalcKe B HeNsX YUPaBAeHUs B CXeMe MHBEPTOPa

HU3KOBOJILTHbLIAH MUKPOGOHHbLIA NPEAYCUIUTEND

Ha puc. 6.16 noxazana cxeMa MHKPO(OHHOTO YCUTHTENS, KO1OPBI XapaKTepHayeTcs
noJiocoit yacror nopsazaka 500 kI'u u umeet xoadpduinent yeunenuns 100 Berxoxnoi
CHTHAN Yepe3 NOTEHLUOMETP C PEryIupyeMbiM K03(huIieHTOM JieIeHns IiepeJaeTcs
Ha OV, obecneunsarowuit koadduument nepenayu Ha yposie 10. Kom6unams Ha-
3BaHHBIX cxeM olecneunBaet koadduiuent yeuaenus 60 1B B paboueit mosoce yac-
ToT 10 kIt (B oTcy1CcrBHe Harpysku) w5 kI (npu Harpyske 500 Om). B a10M coty-
4ae BXOAHOU umnenaic pased 10 kOm.

Ha niepBrrif B3r7141 UcHo/b30BaHMe 10J06HOTO MPCe/IBAPATETBHOTO KACKAJA AOIKHO
NPUBOAUTD K BO3PACTAHMUIO IIyMOBoro curnaia. OIHAKO BCIEAC(BHe HeOOJIbLIOTO
YPOBHSA OIIOPHOIO HaNpsKeHUs CpelHeKBapaTH4ecKoe 3HaYeHMe MIyMa B Pe3yJib-
THDYIOIIeM CHI'HAJIe COXPaHAETCA Ha HU3KOM ypoBHe. B uToM ciyuae BesinyuHa BXoz-
HOTO HIyMOBOTO HalpsixkeHus cocrasiager 440-500 uB /T u npubiusurtesibEO cOOT-
BETCTBYET aHATTOIMYHOMY NOKa3a1edI0 CaMoro ONePaiuoOHHOIO YCHAUTENA.



IIpumeyanue.
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= 680 Om (na wacmome 5 xly).
A, £1x0m, f, =100 Iy, f, = 5 «ly, R, =500 On.
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National Semiconductor Puc. 6.16
JIOTAPUOMMUUYECKUN YCUNUTENDL HA OY
+V
v 10K
N © wy |__o Jlorapudmmyeckuit
GND o BbIXOZ,
-y -
Electronics Now Puc. 6.17

CUJle TOKA Ha ero BXoJe.

Ioxazannmiit Ha puc. 6.17 norapudpmMuyecKkuil ycuauresb MocTpoeH Ha 6aze OIHOTO
oIepamuoHHoro ycuiuresis, Cuia Toka B eru obpaTHoil cAsu OY cooTseTcrBYyer
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PE3OHAHCHbLIH YCHJIMTEJIb € KBAPLLEM

B ycunutene (puc. 6.18) st mosyyeHus BBICOKON I06POTHOCTH KacKaa UCIIOIb3yeT-
¢S KBaplLeBbI! pe30HATOP.
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FMABA 7
CXEMbl AHANOIO-LUN®POBbIX
MPEOBPA3OBATENEN

Ananorosuii
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Ananorosiit
Bxon B 0,5V

Analog Devices
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Ipumeyanue. Juneiiku pesucmopos RZ1, RZ2 = 2000 Om pasmewenvt 8 Kopnyce ¢ 00-
HOpAOHbIM pacnonoxceruem 66180006 (8-PKG).
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Muxkpocxema AD8001 Becbma ynobua 119 ynpasieHusi ObICTpoJeCTRYIOIMUME aHa-
Joro-uudpoBsiMU peobpasoBatenasmu (ALIT), Hanpumep AD9058, koTopblil pea-
cTaBJsieT coboii 8-pa3psaaHblil ipeobpasoBartens co ckopocThio 50 Méut/c. Ha puc. 7.1
npuMeHeHHl 1Be MukpocxeMbl AD8001, npenHasHaueHHble 1A yIpaBieHUS ABYMs
BXoJAaMu npeobpasoBarens! AD9058 u paccuuTaHHbIe Ha MOCTOAHHOE HalpsKeHUe
nurtaHuA B auaiasore ot 0 1o 2 B. IlocTynatonive Ha BXOA cXeMbl OUIIOASPHBIE CUTHA-
JIBL TIpefiBapHTesibHO OydepusyioTes, yCUINBAIOTCS B [IBa pa3a U cMmemaiores Ha 1 B
L7 obecneveHNst HOJXHOTO COOTBETCTBUS AUANA30HY BXoAHBIX curtanos ALTI. Tloxa-
ya BHYTpeHHero onopKoro Hanpsukenus +2 B ALIII AD9058 na oba Bxoaa nipeobpaso-
BaHUSI TT03BOJAET YMEHBIIUTD YUCIO BHEUIHUX 3/IEMEHTOB CXeMBI M CO3[aTh BEChbMa
KOMITAaKTHYIO CUCTEMY HaKoluleHUs nHopMauud. [IpeaycMoTrpenHsle Ha BxoZe ALLIL
oc/leZJoBaTeIbHO BKIIOYEHHbIEe PE3UCTOPHI conpoTuBaeHueM 20 OM YIpPOIIAIOT pexu-
MBI yrpaBieHUs Ajas muxpocxeM AD8001 u MckmoYanoT BAMSHUE HA 3TH PEXUMBI
BxogHoii emkocTu (10 n®d) camoro npeobpaszoBarens. VcnoabzoBanue ABYX MUKPO-
cxem ADB001 Bcero na 100 MBT yBennumnBaeT moTpebasieMyio cXeMoii 31eKTpHYec-
KYIO MOIHOCTb U He UIpaeT CKOJBKO-HHOYAb cepbe3HON posu B paboTe CHCTeME
AIIII B esiom

ALN ANA NEPCOHAJIBHBIX KOMNbLIOTEPOB

AIIII ADCO0804, cxema koToporo rnokasaHa Ha puc. 7.2, obecrieuuBaer mpeobpasoBa-
HMe aHaJIOTOBBIX CUrHaJIOB B IMdpoBbie. DopMupyemble MUGPOBBIE CUHTHAIB BBOAAT-
Cs1 B 8-pa3psIZHBIN CABUTOBBIN peructp 74165 1 npeobpasyoTes B JaHHBe I0CIeL0Ba-
TesIbHOTO THIA. Mukpocxema U3 BeipaGaThiBaeT CHHXPOHUBHDPYIOUIME UMITYIbChI 151
nepefaun faHubX. Komnonentsl Muxpocxembl U4A u U4B ucnonbayiores st rexe-
pallu¥ CTapTOBOTO M CTOIIOBOTO GUTOB, KOTOPHIE PACoNaraloTCsA COOTBETCTBEHHO B Ha-
Yajie ¥ B KOHIE KaX/0ro HHGOPMAllHOHHOTO CJI0Ba.
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FMTABA 8
AHTEHHbIE CXEMDbI

HACTPAUBAEMBLIA ABTOHOMHDLINH AHTEHHLIW YCUJIUTESND
YM CUTHANA
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Electonics Now Puc. 8.1

IIpumeuannue,

* Odun u3 6ubpamopos KOMHAMHOU MELCBUIUOHHOU ANMENHDL.

¥* CM. 6 mexcme pexoMeHOAUU N0 HAMOMKE UHOYKMUBHOCTREY.

*** K anmenne npuemnuxa UM cuenara

Ypoenu nanpsicenus 8 mouxax xoumpons: TP1 = 0,68 B, TP2 = 3,85 B, TP3 = 0,68 B.

IMokasannad Ha puc. 8.1 cxema yCHIMTeN A BBITIOJHCHA Ha ABYX TPaH3UCTOPaxX U CO-
Aep>KUT Mapajjic/bHble Pe30HaHCHbIE KOHTYPHI, CAYXalye 115 HACTPOiiku, JTa cXe-
Ma obecrieuMBaeT aBTOHOMHOE VCHJICHUE OCTYHAIOUMX Ha ee BXO 4acTOTHO-MOMLY-
JupoBanubiX curranos. Muanyxrusrociu L1 u L2 uMeror oOMOTKH, HACUHTHIBAIOLILNE
o 1,5 BuTka (JTyxeHsiit IpyxiHHbIIT 1posox Ne 20 AWG), Ha 11010M cepJieuHIKe [Ha-
MeipoM 9,5 mnm
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AKTUBHAS AUCTAHLLUOHHO HACTPAUBAEMASA AHTEHHA
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Ilnst HacTpOMKM aKTUBHOH BHICOKOYACTOTHO aHTeHHHI (puc. 8.2a) U IPeAYCUAUTES
(puc. 8.26) npumensiercs BapakTop MV1662/S. Tlorennnomerp R1 npeaHasHayeH a7s
M3MeHeHUs HallpsSKeHUsA CMellleHUs 3aTBopa noseporo tpansucropa BS170. Tpanc-
¢opmarop T1 U3roTORMEH Ha TOPOUZANBHOM CeplieYHHKe, XapakTepusyeTcsa koaddu-
HyeHTOM TpaHcgopmanuy 3:1 U uMeeT paBHOMEDPHYIO YaCTOTHYIO XapaKTepUCTUKY
B MCII0/Ib3yeMOM Juanasone yactoT. Ha puc. 8.2r nokasana Tolnosorus neyaTHol mia-
THI, 2 Ha pUC. 8.2B — pacnojioxkeHue 371eMeHTOB.

MHWHHUATIOPHAS LIUPOKOAMAINA3OHHAS AHTEHHA
AJIf YHACTOT 3-30 MIyj
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Electronic Design Puc. 8.3
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CoBMecTHOe UCIHOb30BaHne HeGOMbUION Mo pasMepaM CUMMETPHYHON BUOpaTOpHOit
aHTEHHBI 1 NpeodpasoBaTes UMIeaHCa, [IOKa3aHHBIX Ha PUC. 8.3, MO3BOIAIOT CBECTH
BIMSHHE ToMeX K Hy.110. IIpeobpasoBatesib co3aaeT HeOOXOAMMYIO BEJIMYHHY K03 du-
HMeHTa YCUIeHHs 10 TOKY, 4TOObI oGecrieduTsh 3 (heKTUBHYIO NMepenady curtana, dhop-
MUDYeMOro Ha BBIXOjie aHTeHHBI, Ha Harpysky 75 Om.

AHTEHHA AN PASHECEHHOIO NMNPUEMA YM CUTHANA
ABTOMOEMJIbHBIM PARUONMPUEMHMUKOM

Bropas aHTeHHa, pacriojlaraemMasi Ha KOpITyce aBTOMOOH/IA KaK MOKHO JaJIbllle OT aH-
TeHHBI OCHOBHOTO 060pyIl0BaHus, Ipe/(Ha3HaueHa IS MTpHeMa BTOPOro 4YacTOTHO-MO-
AyaupoBanHoro curHana. Ha puc. 8.4 npuBe/ieHa ynpoieHHas aJeKTpudeckas cxema
CUCTeMbI, HCIIOJIb3yeMOH 7151 pa3HeceHHOTo IpueMa.
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Kabesnu obeux aHTeHH coeJIHEHBI ¢ 3TeKTPOHHBIM KOMMyTaTopoM. KOHTpoIbHbIH
curnas yactotoii 19 kI, nocrynaiwomuii ¢ ayAHOBBIX0AA TPUEMHHKA, IPOXOIUT aKTHB-
HbI# 110J10cOBOI GUILTP ¢ GosbiuM KoahduieHTOM yeuaeHus. DToT Gunabrp obec-
IIeYMBAET 3aMETHOE MoJaBaeHe HHGOPMAIIMOHHOTO ayIHOCHTHANA, YTO TPaKTUYeCKH
He CKa3bIBaeTcsi Ha KOHTpobHOM, Ilocite ycuneHust KOHTPOJIBHBIA CUTHA MOAHecy el
NpUMeHsieTCs JJIS CHHXPOHU3A U cXeMbl (pa3oBoit aBToMaTH4ecKoi NoACTpOiKY yac-
totsl (PATIY). B pesysbraTe BHIXOAHON CUTHAJ CXeMbI CHHXPOHU3UpPYETCH C KOH-
TPOJIBHBIM, 2 CaMa CXeMa BBICTYTIaeT B KaUecTBe leTeKTopa cUrHaja nogHecymieit. Kor-
12 B KOHTPOJIbHOM CHTHaJle IIPHCYTCTBYET 3aMeTHask UIyMoBasi COCTaBJIsoONIas, cXeMa
(ha3oBOH NOACTPONKH YaCTOTH! BHIBOIUTCS U3 peKUMa CHHXPOHU3ALUM M M3MEHSIET Co-
CTOSTHHE TPHUITEepa, BBIXOJHOH CUTHAJ KOTOPOTO NepeKIiouaeT 3JeKTPOHHBII KOMMyTa-
TOP aHTEHHEL

Ecnu mosioxenue BTopoii aHTeHHbI 0becTieYnBaeT Ay4LIle YCAOBUA MPHEMa, TOCTY-
naponuii cursan He GyIeT cofilepKaTh 3aMeTHOI'o IyMoBoro ¢oHa, a cxema MAITY
CHOBa CTaHeT CHHXPOHU3HPOBAThCS MONHeCYLIel, MOALEPKUBAsT KOMMYTATOP B IIPeX-
HEM COCTOSHMH BILIOTb O MOMEHTa OBTOPHOTO YXYIIIEHHsI Ka4yeCTBa KOHTPOJILHOTO
cursana, Ecjiii BTopas aHTeHHa He NI03BOJIsIeT BOCCTAHOBUTh KadeCTBEHHBIH IIPHUEM IO
ucredeHud 0,1 c, 3€KTPOHHBIN KOMMYTATOp HEePEKJIOYMTCA HA OCHOBHYIO aHTEHHY.

IIpu npreme aMILTHTYIHO-MO/YTMPOBAHHBIX CUTHAJIOB OTCYTCTBHE KOHTPOJIBHOTO
CHTHaJla IPHUBOAUT K UCIIOJIb30BAHUIO TOJBKO OCHOBHOU aHTEHHBI.

YHUBEPCAJIbLHOE YCTPONCTBO
ANS COrNACOBAHMS AHTEHHbI
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QST Puc. 8.5

Ha cxeme (puc. 8.5) nepemennsiii kongencatop C1 npeacrapieH B BUAE JBYX CTATOPOB
u obiero poropa, a C2 — B BUZE CABOEHHOTO tuddepeHnHanbHOr0 KOHAEHCATOPA.
HecoracoBannast (BepXHsist) BbIXOAHAs JTUHUSA CIYKHAT IS TOAKIIOYEHUS BLICOKOOM-
HOI1 HECOT/IACOBAHHOI HAarpy3KH, a APYTasi IUHUS — 1711 HU3KooMHol. [Ipu ucmonn3o-
BaHWH TOH JIMHUY APYTUe BLIXOAHbIE JIMHHUH, PacCYUTaHHbIe HA MOJCOEAHHEHNE CO-
IJJaCOBaHHON Harpy3KH, TOJKHBI 3a3€MJISThCS.
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NPOCTOE YCTPOMUCTBO NI COMNNIACOBAHHWS AHTEHHDLI
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QST Puc. 8.6

Ha puc. 8.6 nokazana asexTpideckas cxeMa yCTPONCTBa A/ COTJIACOBAHUSA aHTEHHDBI
(mozenp 180S-1 pupmbr Collins). 3xecs jJonycKaercs HCNONb30BaHue TpeX KOHHUTY-
paluii HecorslacoBaHHOro THia. [[Be U3 HUX NpeycMaTPHBAIOT NpUMeHeH e L-cxeMpr,
a TpeThst — T-cxeMbl. CileflyeT 0c060 OTMETHTb BO3MOXHOCTDb PEATHU3ALMH IIHPOKOTO
OMHAMUYeCKOIo AUANa30Ha HACTPOHKH.

AKTMBHAS AHTEHHA ANg YCTPOUCTB CKAHUPOBAHUSA
YBY AUANA3OHA
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William Sheets Puc. 8.7

AKTHBHad aHTeHHa, cCXeMa KOTODOIi pHBe/ieHa Ha puc. 8.7, ipeacTasiiset coboil moJy-
BOJIHOBOH CHMMETPHUYHBIH BUOPATOP, CMOHTHPOBAHHBIN HAa YTOIKOBOM OTpa)kaTese
(90°) paamepom 30,5%x30,5%30,5 cM. BeTpoeHHbI# MpeycuinTesb, BEITOHEHHDHT Ha
Mukpocxeme IC1, 1oAvyaeT MOCTOSHHOE HAMPsDKEHUE MMMTaHII C BBIX0/Ia KOAKCHATb-
HO TMHNY U obecrieunBaeT repeady clriaa ¢ koadduiitentonm yeusnenns 15 1b (na
yacrore 900 MI), komnencupys norepu, sosunkaolie B kabese. B peayisrare noj-
AepxKUBATCS NOCTATOYHO XOopOoIlKe YCJIOBUS MpieMa IS YCTPOHCTB CKaHHPOBAHIIA,
paboraloniix B Ananasose yacror 8§00~1000 MITr.




MABA 9
CXEMbl ATTEHIOATOPOB

KOMMYTUPYEMbIA ATTEHIOATOP MOLIHOCTH

K2A Artenna  DJIEKTPUYECKAS CXeMa KOMMYTHPYEMOTO aTTe-
HioaTopa MOMHOCTH (puc. 9.1) MoxeT npHMe-
HATBCS JJISE YMEHBUIEHIIST YPOBHS MOUIHOCTU
BBIXOIHOTO CHTHAJIA TIepelaTynKa, He UCHONb-
syiomero APY.

st oBecrieuenmst koadhdiieHToB 0c1a0-
senust 10 1 20 1B HeoOXx0AUMBI PE3UCTOPBI CO
CJETYIOIMI 3HAUEHUAMU COTPOTUBIIEHMIL.

10 1b: R, = R, =91 OM, R, =75 On;
20 1b: R, = R, = 62 Om, R, = 240 Om.

XCWVR KI1A

ATTeHIaTop

+12v Mpumeyanue. Pesucmop R1 ¢ 6onvuted cme-
nenu nodgepzaemcs 8030€iCMBUI0 MOUHOZ0
T T BXOO0H020 cuzHana, wem peaucmop R2. Paznu-
D1 | | | | Ao uus 6 xapaxmepe 6030eticmeus CUzHANa ONPe-
K1 l K2 Oensiemcs eenununoti Ko3gpuyuenma ocrab-
Mpuem AEHUA.
M Nepepaua
QST Puc. 9.1

HACTPAMBAEMbLIN ATTEHIOATOP

Bxoznoii kackaz cxeMbl, oxa3aHHOi Ha puc. 9.2, BBITOJHEH Ha OCHOBE IBYX MOJOCO-
BBIX (UIBTPOB. BbIXoA GUIBTPOB 3aUIyHTHPOBAH HA «3eMI0» koHmeHcaTopom Cl
u PIN-zuozom D1. lnox D1 B raHHOM ciyyae BBICTYIIA€T B KauyecTBe DJJeK ] PHUeCKH
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peryaupyeMoro pesuctopa. ConpoTHUBAEHUE MeXAY BBIBOJAMU AUOAa MOXKET U3Me-
HATHCSI B 3AaBUCHMOCTH OT [IOABAEMOr0 HA HETO HATIPSDKEHHS CMellleH s, KOTopoe dhak-
THYECKH OTIpefieifeT BeMuuuny ociabnaenust BU curnana u sazmaetcs ¢ IOMOMIBIO To-
teHnuomerpa R1. [TocnenoBatenbHO yCTaHOBAEHHBIH ¢ HUM pe3uctop R2 cayxur ang
OTPAHUYEHUS TOKA B TeX CIYYATX, KOIZA Ha JHOJ NOAAETCS 6OMbIIoE IPSIMOe HATIPSIKe-
HHUe. DTO HHOT/Ia OKA3bIBAETCS HeOOXOIMMBIM, TOCKOIBKY MO/ B IIPOBOJIAIIEM COCTO-
STHUM UMeeT 04eHb Majloe CONPOTHUBAEHHE,

D3 KYPY
no 1 ;} Win cMecHuTenio
J Ag:emoarop
curHana
A —AW——) R1 10K
3 = R2 [ok] _E—-—M«,—- +12v
470Q2 1 R2 =
- My 10K
no2 >|L 11y A
D2 c o
4 L C2

ATTeHaTop 1
Ha PIN-gnone

Popular Electronics Puc. 9.2




rNABA 10 §
CXEMbI YCUITUTENEN
AYONOCUTHANA

JINHENHDbIA YCUJIUTENTb C HU3KMM NOTPEEJIEHUEM TOKA

: () — 1
¢ 2 [s R2 o

-—
R1 D
10 | 10M 12
Q6 Mpobruk
|0 ocuunnorpada
Bxon Ir' -------------- 1 Bl
I bIXO,
G s PoAog llg:ﬁ ! 8
I < i
i oM ¥ T
o - 1 A
Electronics Now Puc. 10.1

ITokasannas Ha puc. 10 1 cxeMa ycuianTeNs UCNONb3YeT UHBEPTOP, TTOCTPOSHHbINH Ha
KMOII Ttpansucropax CD4007UB. B 3Toit cxeMe yaanoch 3aMeTHO yMEeHbIINTh pabo-
41l yPOBEeHb TOKA CTOKA TPaH3UCTOPA.

NIAMNOBLIA AYAUOYCHUIIUTEJb

Ha puc. 10.2 npencrap/ieH JIaMnoBbIN YCHINTENb ay AMNOYACTOTHL. BhIX0IHOE HalpsaKe-
Hue TpaHchopMaTopa T1, cOOTBETCTBYIOMIEE TOJIOKUTENBHOI TTOJYBOJIHE TTePEMEHHO-
IO TOKa, BeIIpAMIsAeTca auoaeM D1, dunsrpyetcs xonaencatopamu C1, C2 u peauc-
TopoM R1 u npumenserca ans GopMUPOBaHMS MOCTOSHHOTO HaMpsKeHUs MUTAHUS
+15 B. Hanpsxenne —15 B dopmupyercs nuonom D2, korgeucaropamu C3, C4 u pe-
sucTopoM R3. AHO/IHOE HanpshKeH e AJISA BIEKTPOHHON NaMitsl 12 AX7 BoipabaTbiBaet-
Cs1 YMHOXMTEJIEM HanPSKeH U,
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CxeMbl ycunutenen ayanocurHana
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Y3KOMOJIOCHLIM YCUJTUTEJNb YM CUTHAIJIA

YakonomnocHbH yeumurens (puc. 10.3) obecrieulisaeT yeusienue, orpaHuden e 1 (Grb-

Tpaluio pe4eBOro CUrHana u NpeAHa3HAYACTCA /UIA ITPAMEHEHN B HACTOTHOM MOJLYJISA-
TOpe UJIH yhupaBjaseMom HallpsXXeHHeM TeHepaTope. On COLEPIKHUT CXCMV KOPPCKIIIH

He NpurojHa AJs 3THX llesei.

—
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10 kQ2

+9V

.1(8 iLwMF 100
T16V kO

Ay;mo-o“‘ ( AAAY: ¢

Bxon 01uF 47002
100mv ¢

nA741
N aHanorn4Han

pP= Haum
MOoaynaTop
0015 == 140 k0 = = =  JoavPp
nF -
1
kQ
William Sheets Puc. 10.3

[IpeABICKKEHHIT, KOTOpasi 03BOJseT IPeoOpa30BLIBATh CUTHAIDBI ¢ KO3(DUIIHEHTOM
6 1B /okTaBy B inanasone yactoT 300-3000 't Ass 51X Lesreit MOXKeT UCII0JIb30BaTh-
CsI IPAKTHYECKH JII0OO0H OnepaluoOHHbIA YCUIUTEb.

ABYXTPAH3UCTOPHbIA AYAUOYCUJIIUTEND

>— > +9V

" MepauuHan 06MOTKa BLIXOAHOTO
TpaHchopMaTopa U3 cxemsl
TPaH3UCTOPHOrO PAANONPUEMHUKA

470 uF

t

HaywHuku,
2N3706 J_____/\ 32 um 64 Q
= NC
J1
A
NN\ 47 Q) r‘r\470 wF
100 k2
William Sheets Puc. 10.4

[Ipusenennas Ha puc. 10.4 cxema ycUIMTe IS ay IOCUTHAIOB O6IEr0 Ha3HAYeHHS MO~
KeT IPUMEHSTbCS [JIs IO/JaYyil CHTHAJIOB Ha I1apy CTePeOHAYIIHUKOB B PEXHME MOHO,
ZiBe IOOGHbIE CXeMbl CIIOCOBHB PaboTaTh B pexuMe cTepeo B maHHOM cilydae peko-
MEH/TYeTCs 3a3eMJIATh UeHTpaabHbIA BBIBOZ HaylWIHHKa (axpaH J1)
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NEPCOHAJIbLHbIN CTEPEOYCHUJIUTEND

Nesblid Mpasbiit
BbIXO4 BbIXOA4,
E——-—o V+
= cé i Cc11 =
220 Sz 220
+| 16WVDC + 16WVDC
C4 +
100 Cc9
16WVDCl 1
cal -
! R17
R8 1 14 10
10 4 2 13
L | A7 € 3 12 & R16
R6 3 [tk [, 1] $1ook | & RIS
M ¢ ULN2274B $ iM
5 10
—¢ ¢ o
c2 7 8 =k C8
01 (]
R9 1:
C1 56K ¢ < Ri18 R14
002 56K ™M
".——.{e Av‘v‘v c10 + "__—__lF__.w__‘.
R5 + 4,7 M~ o7
™M | 16WvDC L] o
M- - = Ay Wy
= R3 A4 . R12 R13
1M 150K 16WVDC 1M L R11 150K
YposeHb 0 5w Yposenb P 680K 0 5W
rPOMKACTH rpoMKocTM 4 0.5W
AAA
R2 R10
> R1
680K :: 390K 390K
05W ¥ osw 0 5W
A
O—j © o—
= N —
Nesuit = Npaswiit =
BX04, B8xon
Popular Electronics Puc. 10.5

Ha ocHoBe AByXBaTTHOTO yCHJIMTEIS, CXeMa KOTOpOro npuBeeHa Ha puc 10 5, neTpya-
HO co6path COGCTBEHHYIO TOMAIITHIOD CTEPEOCUCTEMY.

TPAH3UCTOPHbLIW NPEAYCUNMUTENDL B CTAHAAPTE RIAA
AJiSS MATHUTHLIX TONTIOBOK 3BYKOCHMMATEJIEHN

IToxaszannas na puc. 10.6 AByXTpaH3NCTOPHAS CXeMa NPeJyCUINTENS XapaKTepusyeT-
cs1 koapdunenTom yeunenns 40 1b (B neHTpanbHOR obnacti nosockt yactoT, 1 k)
B kauecTBe MICTOYHMKA cHIHA/A KCIIOJb3YeTcsl MarHUTHas TOJIOBKA 3BYKOCHIMATe1s
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- —» +18 V
10
100 kQ
kQ
10 pF 2N3904
Jev 27 kQ 270 kQ) N
Bxoa (_, an3ses VIV VA
10 puF
R, ( +|( Beixog
L AN Z, > 10kQ
560 pF t
= 2700 ( I (
—f A\ —L
1 0.0022 pF 0.012 pF 1 * 100 pF
- k@ 10V
AR =
330 k
William Sheets Puz. 10.6
[Ipnmeuanne.

Hapamempot pesucmopa R, donsxcrvt coomeemcmeosams muny ucnolb3yciriy 20106Ku

36YKOCHUMAMENA.
Bpemennvie nocmosinnvie, pexomendyemolie AMEPUKAHCKOU acCOuUALUet 38YKO3ANUCU

(Recording Industry Association of America — RIAA): 3180 mxc, 318 mxc, 75 mxc.

NMPEAYCUNUTEND 2NIEKTPOAUHAMMYECKOTO
MUKPODOHA

2N3565

William Sheets Puc. 10.7
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[Ipenycunurens (puc. 10.7) obecrieynBaet nepefayy curuaia ¢ KoadhpuumneHToM ycu-
JienHst okosio 40 1B npu ucmoIb30BaHUN COBMECTHO ¢ HU3KOOMHBIM (MeHee 1 kOM)
3JIeKTPOAUHAMHYECKHM MHKPO(OHOM.

BAJIAHCHbLIA MUKPODOHHBLIN NPEAYCUITUTEND

+V (9w 15 V)

>
3’ CM. TexcT

Kanan 1
R13
CM. Texcr
R10
1k | gpNESS32
5 ICtb z ——MA—0 Buixoa,
vy +7 R14
R11 4.7k
1k ~
b Ro & s R12 V(9 unu 15V)
P 10k 4 ¥ Cm. Texct
=
Kanan 2
Electronics Now Puc. 10.8

Hcnoab3oBanne 6aaHcHOTO BXozia AT MUKpOodOHa crocoGCTBYeT YCTPaHEeHUIo IH-
HeHus M 1yMoB. B npuseneHHol Ha puc. 10.8 cxeMe npefycUINTeNIs CONPOTUBIEHUS
pesnctopoB R6 u R13 npunHuMaloTcsi paBHBIMM COIIPOTHBJIEHUSIM pe3nucTtopos RS
1 R12 coorBerctBento. O6bLIuHO MX 3HaYeHUsT HaxoAATcd B avanasone 10-22 Om.

JIVHEAHLIA YCUJIMTENIL M EJIOK YNIPABJIEHUS
B CTAHAAPTE RIAA

JIuneiinpiii yeunuresns ayanocurnana (puc. 10.9) nocrpoen Ha ocHoBe aByx OY. It
AHAJIOTOBOE YCTPOHCTBO obecneynBaeT COINIaCOBAaHME C NIPeLyCHUIHUTEIEM, BEIIOTHEH-
HbIM B COOTBETCTBUH ¢ TPeOGOBAHHAMHM, KOTOPHIE MPEIOKeHb AMePHKaHCKOH acCcoLHu-
anueit apykosanucu (Recording Industry Association of America — RIAA).
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3HLI,M Knonegua aNeKTPOHHbIX CXeM

Ov npeaycunuiens

craHpapTa RIAA

Analog Devices

+ 15V

son

AA

g ‘AD!‘%S o

10k i:

+ 15V

047uF

<
MmN q:

\ a4

JnHenHbii
BbIXOA,

éuur

M0

NPEAYCUNTUTEND AN BLICOKOOMHOIoO MUKPO®OHA

3NeKTPOAUHAMUYECKUA
Vnu KBapuesbil MUKPODOH

Z > 60002

c1
100LF
25V

R4
22 1k02

R7, 64 SkQ

Veias

R2a
210
KoaddpuuneHt
ycuneHws =
1 R1

= -

R2

R2b
25k

+Vg = o5V
+] cs

100uF

22 ‘le 25V

1%

RS
470 (63 Vour

100pF
25v

U1 = 1/2 SSM2135,
AD822, AD820
47k

-Vg
- -0

f% *—0

Analog Devices Puc. 10.10

Ilpumeyanmue. [Ipumensiemcs nomenyuomemp ¢ 102apUGMUUECKOL XaAPAKMEPUCTIUKOLL.

Manomymsumit yenwiutens (puc. 10.10) GyHKIMOHMPYeT IPH HANPSYKEHUH ITUTAHMS
+5 B. Koadduument nepenaun npenycunurens usMensercs B auanasone 20-40 1B,
a paboyas nosoca 4acTOT NIPM MCIOMB30BAHUM MHUKpocXeMbl AD820 cocrapisier
20 xT. Bennuuna nonxoro xoadduimenta rapmonuk e npesbinaet 0,05% npu yeso-
BHH, YTO YPOBEHb CHTHAJIa HA Harpy3ke 2 KOwm paBeH 1 B (cpennexkBagpariyeckoe 3Ha-

deHue). MakcuManbHblil IyMoBOH (GOH Ha BBIXOJIE IPH 3aKOPOYEHHOM BXOJe paBeH
200 mkB.
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AYAUOYCUJIUTEND CNIABLIX CUTHAJNOB

Popular Electronics Puc. 10.11

Ha puc. 10.11 nokasana npocTeifiasi cxema ayJHOYCHJINTe/s] HA P-N-p TPAH3ICTOPe.

NPOCTOU AYAUOYCUJIUTEND
C KOYODOPULUMUEHTOM NEPEAAUYMU 20 A6

Aynuoycunurens (puc. 10.12) ouens npoct 1 MO
B MCIOJHEHHH W TTO3BOJISET NONYYUTH KO- 04 uF
apduunent nepenaun 20 1b. ! FT 100 kQ

IIpumeyanue. Onepayuonnvill ycurumeno
LM741, LM324, LM1458 unu ananozuunwtii
(npaxmuuecku moboii mun OY).

Willham Sheets Puc. 10.12

NPEAYCUJIIUTEND INEKTPOAUHAMMUYECKOIO
MUKPODOHA

Ipenycummrens Mukpodona (puc. 10.13) obecneunpaer koaddruuenT epefayn Ha
yposHe 70 1b u 60nee. Benmunna atoro koag bulinenTa B mepBoM npuOMKeHin paBHa:

R
G = hle hteZ R_'

m
QO6bI9HO 3HaYeHus conpoTHBIeHni OepyTesd GIM3KIMU APYT K APYTrY (1JIM H3Me-
HAOTCA B Manasode oT 2 fo 5 kOM), I03TOMY Ha NPakTUKe BelHYMHa yKa3aHHOTO
OTHOUIEH!IST MOKe1 GBITh IIpUpaBHCHA K €UHHIIE.
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* »+12V

0.47 uF R =10k
3nexTpoauHal ecxﬁc )+
nextpoan r\:ﬂmv:<";l)o¢>gu
0 ] 150
Z=1xQ  ~— kQ
+
100 pF
3V ~ 680 Q
Wilham Sheets Puc. 10.13

NMPEAYCUJIMTEJNIL HA NMOJIEBOM TPAH3IUCTOPE
AJIf 3BYKOCHMMATENS

100 Q
NN\ —0C +(6-18) vDC
+ I
10 uF 0.1

25v " wF [

10 pF
MPF102 16V
1S Ha TpaH3nCTOpPHbINA
+ ( © ayavoycunutens
C BbICOKOOMHOM
rONOBKM 10 MQ 22 i
3ByKOCHUMATENs : —
kQ} =
William Sheets Puc. 10.14

BricokooMHast To/10BKa 3ByKOCHUMATeJISI MOXET ObITh COIJIacOBaHa C HU3KOOMHBIM
ycuiaresieM MocpeJCTBOM CXeMbl, okasaHHoH Ha puc. 10.14. McnonbsyeMslit B cxeme
10J1eBOIt TpaH3KCcTOp obecneynBaeT KoabbuuMeHT yeurenus 1o Toky 1000 u Goiee,
a K03 ULHMEHT YCHIEHUs TI0 HalIpsDKEeHHUIo — nopsizaka 0,5.
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NPOCTON AYAMOYCUJIMTEND
C BONBUIMM KOYODOULIMEHTOM NEPEQRAYM

> +6 V
10 pF
T Beixog,
(RL=5kQ)
Rs
+ Bxogn,
€s
William Sheets Puc. 10.15
IIpumeuanue.

B rauecmee ucmounuxa ayouocuznaia 0OnYCcmumo Ucnoib308ams MUKpoGOH Uil ana-
JA0ZUMHOE YCMpPOLCMEO0.

Paspewaemcs npumensmo 1106vie mpanzucmopvi n-p-n mund, pacCHUmManuvie Ha PeXCum
Manozo cuznana, wanpumep mpansucmopv: 2N3904 unu ananozuunote.

Yeunurens, cxeMa KoToporo npusesena Ha puc. 10.15, umeer 6osnbioit koaddunyenT
nepefayy B AMalla3oHe 3BYKOBBIX YyacToT. ETo BemvvHa B riepBOM NPHOIVDKEHUH pac-
CYUTBIBAETCH KaK

R
G= Bl Bz Ba Rm+Rs'
3naueHue conpoTusneHus R

_(Bg*1)
in IEQ] ‘

rn IPMMEPHO ONPEENACTCA U3 COOTHOLICHHA

MAJIOWYMSIUUA AYAUOYCUJIMTEND
AN SAEKTPOHHOIO NOACNAYUWMBAHMUSA

Yeunurenn, cxema koToporo npuseneHa Ha pic. 10.16, npeqHasHayeH s COBMeCTHOM
paboThl MUKPOGOHa U napaboTHuecKO 3epKaibHOI AHTEHHBL C I{eJIbK0 THCTaHUHOH-
HOTO MOACIYIUMBAHUS PA3TOBOPOB.
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Puc. 10.16

McGraw-Hill
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NPEAYCUJIMTEND B CTAHAAPTE RIAA

Ha nuHeunnblit
ycuanTtens

Perynuposxa
TPOMKOCTH

MmN

Analog Devices Puc. 10.17

[Tpenycnnutens, cxeMa KOTOpoI1o npuBeleHa Ha puc. 10.17, uciionbsyercs COBMECTHO
C TOJIOBKAMII 3BYKOCIIMMaTe el i 1MOJHOCThIO oTBeuaeT craniapry RIAA On cobpan
Ha 1Byx OV. [IpiMeHsiemMblii B CXCMe MePeKII0YaTe b CJYKHUT 75 BRIG0Opa KoMITeHca-
IIMOHHOTO BO3JeHCTBUS mpU paboTe FoJOBOK dnekTpoMarHnuTHoro (MM) mian anex-
TposmHaMuyeckoro (MC) Tuna

TUNOBOM YCUJIMTEND KJIACCA AB
HA KOMNNEMEHTAPHBIX TPAH3UCTOPAX

i———¢
\j
+
<

r_J,J(-
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Bxon,

o Sm—
= Harpyska
A
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(cMm npum )

1

William Sheets Puc. 10.18
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IIpumeyanue.
* Pesucmop R, moscem Gvims novewsen 6 noroxenue, obosnaventoe nynkmupom. Cessv

€ 3eMISHOU WUHOT 8 SMOM CAYUAe PU3PblEAeTCS,
X, < (R, / 10) 6 obracmu nuskux 36YK08vix uacmom.

Ha cxeme (piic. 10.17) npezncranieH ycuantens kiaacca AB Ha KoMnJieMeHTapHBIX
TPAH3NUCTOPaX C OJHONOMSIPHLIM UCTOYHUKOM NMHUTAHUSL.

NMPEAYCUJNUTEND HA TPAH3UCTOPE
AN BbICOKOOMHOro MMKPO®OHA

1k

' " VVN—> +12V
REP: J

22 T16V

kQ =

BoiCOKOOMHBI o

V1 . )
BXO/, phi 2N3565
0.22 uF
100
kQ)
+i 'H( o HV3KOOMHBIA

[ S— {
\ | BLIXOZ,
10 pF 10 pF
22 16V 47 16V
ki) kd
< L

Williams Sheets Pue. 10.19

BxozHoe yerpoilcTBo, nokasannoe Ha puc. 10.19, MokeT MCIOIb30BATHCA COBMECTHO
¢ BBICOKOOMHBIM MikpodonoM. [Tonobuas cxema yaoGna iipit 3amelie HU3KOOMHOIO
MHUKPOGOHa BBICOKOOMHBIM.




MABA 11
CXEMbI YCUNUTENEA MOLLHOCTU
AYOANOCUTHANOB

YCUNIUTEND MOWIHOCTMK, 1,5 BT, 12 B

470MF =
»>+12V

2N38904
TIP31A

g‘ﬂ 42 wF
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10 7 iroaopmenb

Po=15W

CmeuwieHne
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Witliam Sheets Pue. 11.1

Xorst cxeMbl, ToZ06HbIe TOKA3aHHOM Ha pic. 11.1, 1aBHO 3aMeHeHbl COOTBETCTBYOIIH-
MH MHKPOCXeMaMHU, OHHU BCe elle IIPUMEHSIOTCS B Tex cIydasX, koraa Tpebyercst obec-
TEYHTh BhICOKYIO GYHKUMOHANBHYIO I'MOKOCTh YCUMNTENSE MOIHOCTH. KOMIOHEHTH
3TOM CxeMbl BBIILYCKAIOTCA MPOMBILIIEHHOCTBIO, IIPUYEM B CXeMe C IHCKPETHBIMU 3Jie-
MeHTaMu yxaeTcsl U3bexarb npobeM, CBI3aHHBIX ¢ HEBO3MOXHOCThIO H3MEHEHUS UX



106 SHUMKNOMEOMa 3NEKTPOHHbLIX CXEM

napaMerpoB. 3zech, B 4acTHOCTH, TpaHsucTop TIP31A MoXxHO cHabxuTh HeGOTbIIUM
MEeTAITHYECKHM PAJHATOPOM ISl OTBOJIA TETLIA, YTO HO3BOJIUT MOBBICUTE MTOKA3ATEH
3KCIIyaTallHOHHOI HaieXKHOCTH.

NAPANINENDBHOE BKNIOYEHUE MOIHLIX OY

B AN Mounisste onepanoHH~e yeunutean A2 u A3,
[ e nokasaHHble Ha puc. 11.2, coeIUHEHB! mapal-
Broa 'uﬁz St Buxon  JIEJIBHO, IIDH 9TOM UX BBIXOJIBI CBA3aHbI MEXKTY
mg orr e p coGolt ¢ MOMOU(bIO BHIPABHHUBAIOIIHX PE3MC-
ke 10k 10p
Qs TOPOB.
+
_L A3 01
= (M12 vV
v v
National Semiconductor Pue. 11.2
10-BATTHbIA YCUJIUTENIbD MOILLHOCTH
Bxoa
+12V LM7812 |—9 > +24V
Ha npepycunuresns _L _h 2200
{npun HeobxoanMocTw) 001 =
I uF 470 T v
= - Q =
TIP41A*
CwmeueHue 2N3055°
* IN4002 100
250 0 @) Q 033> 2200 uF
. 3y
»JI TpoMKo-
roBopwuTeNb
i 40
47 =
MJE2055 a
0.1
03 L wF

William Sheets Puc. 11.3
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IIpumeyarue. Omeod menna obecneuueaemcs K 00HOU MEMAIIUNECKOT NAACUMNE.

Ycunuress, cxeMa KOTOPOTo IoKazaHa Ha puc. 11.3, obecrieunBaet opMupoBanme
MOIIHBIX ayfuocurHanos (10 Br). On npenHasHaydeH [Jsl cO3aHUs YCUINTENeH cpes-
HHX YPOBHE MOIHOCTH ¥ MOAYJSITOPOB, MPHMEHSIOMMXCS B MlepeJaTyUKax ¢ aMILJIu-
tyaHol Moy aanueit. [Ipn yBennyennu HallpshkeHus MUTaHUS 1 M3MEeHEHHUH NTapaMer-
POB PE3NUCTOPOB B LIETIN CMEILEHNS MOUMIHOCTh BBIXOJIHBIX ayIHOCHTHATIOB MOXKET OBITh
noBbilieHa 1o 30 Br.

NMPOCTOMU NAMNOBLIA YCUNIUTEND

V1
GOFXS
——
2umm5 S = E : 6
"‘——-
f
< R2
T T T2
R4
2200
Bxon £ $ R A~ ‘2}" Bbixos
< 250 3
< R3
<
a0
* CM. TekcT
3 4 3 4
=+
- +92V,
+120V, Hakan aHop/ceTka
Popular Electronics Pue. 11.4

B cxeme, nokasanmoit na puc. 11.4, ncnonsayiorcs ase anektponHbte JaMibl FX5, uto
N03BOJIsIET MOAKIIOYUTh YCHIINTENb HEIIOCPEACTBEHHO K IMHUH C IIEPEMEHHBIM HalpA-
xenueMm 120 B. Tem He MeHee 3/ech peKOMeHayeTcs 3a/lefiCTBOBAaTh MCTOYHMK IHTA-
HUsi ¢ pasBgapiBaromuM TpaHchopmartopom. ITorenunomerpom R1 crenyer npensapu-
TeJIbHO OTPEryJINPOBaTh OJIMHAKOBOE HAIIPSKEHHE Ha BBBOJIAX 1 3/IeKTPOHHBIX JaMn V1
1 V2. MomHOCTb BBIXOIHOTO CUTHATA YCUIIUTeIsl cocTaBisieT ot 2 10 3 Br.
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Bxof - ~—q

Bxoa +

MOCTOBOM YCUJIUTENIL MOLLHOCTH
C HECMMMETPUYHBLIM BLIXOZIOM

IToxasaHHbit Ha puc. 11.5 yCUINUTENb BHIXOJHOTO
CHUTHaJIa 10 MOCTOBOH cXeMe HMeeT HeCHMMETpUY-

HbIH BBIXOJ M MCIIOJIb3YeET JABYXNOISIPHBIN HCTOY-
HuK nuTanus. Jl1060i U3 BXOAOB yCHIUTENS MO-
KeT ObITh 3a3eMJIEH.

AAA
\A4

National Semiconductor Pwe. 11.5

JIMHENHBLIH AYAMOYCHUIIUTESND

+98V

0.05 uf
lTox cmellerun 20mA

v
" .13y

2n

National Semiconductor Pue. 11.6

AynvoycuinTens, NpelcTaBiaeHHbI Ha puc. 11.6, paboTaer oT MOCTOSTHHOTO HAMPSIKe-
HUS TUTaHUA +98 B (BBINpsSMIeHHBIl CHIHAN HANPSDKEHHS JIMHUM) U TIpUMeHseTCs,
KaK NpaBWJIO, B TOTPEGUTENbCKIX 2M€KTPOHHBIX Npubopax. CHUrHambBl cMeleHHS
W YIpaBJIeHUA 1JIs BHELIHEro BhICOKOBOJILTHOTO TpaH3ucTopa Q1 dopMupyrorcs mno-
CPEACTBOM ONIePAHOHHOT0 yCHIUTENS Ha MUKkpocxeme LM3900. YposeHb IOCTOSIHHO-
10 HalpsKeHUs CMeIeHus, CO3JaBaeMOT0 Ha PE3UCTOPE LIEl 3MUTTEPa TPaH3UCTOpa
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Q1, MOXeT peryJMpoBaTbCs MOTEHIIHOMETPOM, YCTaHOBIEHHBIM MesK/ly HHBEPTUPVIO-
QIHM BXOJOM YCHIHUTENS U 3eMJASHON UTIHOM.

KOMMNJIEMEHTAPHbIW YCUJIUTEJNIbD MOLLHOCTHU KJIACCA AB

> +V

NPN

Harpyaka
- C HU3KNM
CurHan ——»—— PNP IMRBABNCOM
C =50 pF ——> -V
Willham Sheets Puc. 11.7

Ha cxeme (prc 11 7) noxasan yeHIHTe.1b MOWHOCTH kjacca AB Ha /IByX KOMMse e -
TapHbIX TP TOpaX

UCTOYHUK NUTAHUSA AN JIAMMNOBOTO YCUJITUTENSA

Hcrounnk nuraung (puc. 11.8) npuMensercst COBMECTHO ¢ YCHITHTENEM MOUHOCTH
M COCTOUT K3 ABYX HU3KOBOJBLTHBIX TPAHCHOPMATOPOB O CBA3AHHBIMII BTOPHYHBIMH
obmoTkamu, [[BVXII0aYepHOAHRBII MOCTOBOI BbinpamiTens BR1 obecneunsaer dop-
MUPOBAHHE TOCTOSHHBIX HATIPSKCHU I TTMTAHHS U1l HUTEl Haxana, aHoAOB U CETOK HC-

TI0JIb3yeMBIX JIaMIl,

BR1 +120V, Hakan

MakcumannHoe oGparHoe
HanpaxeHue 400V, 4A

™ 2

" "é o2y,

g aHop/ceTka

+
-
C1 c2
100 100
. _I_ ~O ~

PLY

Popuiar Electronics Puc. 11.8
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16-BATTHBIA MOCTOBOM YCUJIMTESNIb MOLLHOCTHU

100k

National Semiconductor Pne. 11.9

Yeuautens, cxeMa KOTOPOro NpHBeieHa Ha puc. 11.9, no3Bosiser reHepupoBaTh CHIHAN
MoIHocTEO 16 Br (cpeatexBazipaTuycckoe 3Ha4YeHUe) Ha Harpyske R, conpoTisienu-
eM 4 Om. Mukpocxema LLM383 1icionib3yercsl B KauecTBe ONEPaliiCHHOLO yCILIHTE.

AYAUOYCUIIUTEND,
HEYYBCTBUTEJNIbHDLIU K BO3AEMCTBUIO PAAUOINOMEX
+12V
e}
[] ®deppurtoras
waiba
3 (_"_‘I
10k ©O1pF 6 5 = | = 1 g\‘; deppuTosas
( * | wartba pomMko-
Bxon 1] LM 380 16‘ roeoputent

1 T
ji 4o pFl‘\ y ﬂﬁi 470pF | 270 100 0
16 MFT = i
16V = =
01 ‘J,FI B

Williarn Sheets Puc. 11.10
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Yeunurens (puc. 11.10) naer BoaMoxkHOCTh OPMIIPOBaTh CUTHAJ MOIIHOCTBIO 1 BT
U NpeIHA3HAYEH JIJIS HCII0JIb30BaHKS B PETPAHCISAINOHHBIX CTAaHIUAX C YACTOTHOW MoO-
nyasuuei. OH HeUYBCTBUTEJIEH K BO3/eMCTBIISIM CUJIBHBIX PaltOIIOMeX, CO3/[aBaeMbIx
NMOZOOHBIMH CTAHIUSAMH, B 00ecreunBaeT HaIeXHYIO0 paboTy B YCAOBUSX MOLUHBIN
BBICOKOYACTOTHBIX 3JIEKTPOMATHHTHBIX T0JEell.

TUNOBOW KBABSUKOMNJIEMEHTAPHbIA YCUNIUTEND
MOLILHOCTH

cc

Avoast
cMmeuleHua

9 NPN NPN

Re

hd hd ot O -V

William Sheets Puc. 11.11

IIpumeyanue. Kosgpduuyuenm ycurenus K = &

R,

Ha puc. 11.11 npuBeseHa THIOBasg cXeMa ¢ KBa3HKOMILIEMEHTAPHOI CTpYK1ypoi,
HCMONIb3yeMas /ISt MOCTPOEHMSI PasHOOOPa3HbIX BHIXO/IHBIX KackaJ0B yCHIEHIIs MOLI-
HocTH. B cxeMe mpefycMalpnBaercss IpuMeHeHKEe ABYXIIOAAPHOrO HCTOYHMKA TMHTA-
Hus. B yeunutesne obecrneunsaiorcst BHYTpPEHHSs CBA3L 10 MOCTOSHHOMY TOKY, 60b
oM koappuuneHT yeunenst (IIpy OTCYTCTBIH 00PATHOI CBSI3M), a TAKXKE XOpPOUIIe
MOKa3aTes M yCTOMYHBOCTY 110 TOCTOSHHOMY TOKY NI IPABHJIBHOM TT0L00pE IapamMer-
POB 06paTHOIT CBA3MU.
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YCUNUTEND AN 3BYKOCHUMATENS B CTAHAAPTE RIAA

+18V
Ay _I_c,

5 0002

Ay= 1M

Ct
220 pF

National Semiconductor Puc. 11.12

[ns yeunutens B crangapte RIAA (puc. 11.12) penuynHa koaduienTa ycuaeHus
B CPe/IHEM Halla30He YacTOT ONpefeNsieTCs U3 COOTHOUIEHHS

R1+150 xOm

K= 150 kOm

NMPOCTON KBASUKOMMNNEMEHTAPHBLIA YCUNIUTEND
MOLLHOCTH

Aunoael
cMmeueHus
R Xl < Ao
+V2 | (/
m Lom A
R, 4 A Bbixon
NPN =
R
BTA 1 A T
e » GND

—_—

—»0
1

Wilham Sheets Pue. 11.13
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i

Ilns nocrpoeHus yeunurens momuocty (puc. 11.13) Tpebyercs MuHiManbHoe Koal-
4eCcTBO JeTaleil.

YCUNUTEND ANIS 3BBYKOCHMMATENS

Vg= 18V

Ry

25K
YcraHoska

ToHa

National Semiconductor Puc. 11.14

Ha puc. 11.14 npupenena cxema Ha onepallioHHoM ycuautese LM380 ¢ gemirre 1em
HalPSKeHH, BBIITOTHSIIOMKUM (PYHKIHIO PeryIATOPa IPOMKOCTIL, IT CXeMOI BLICOKOYJC-
TOTHOM KOPPEKIUM TOHAIbHBIX CUTHAIOB,

80-BATTHbLIW YCUJIMTEND HA MUKPOCXEMAX

YcunuTesnb MOIIHOCTH ayIMOCUTHAJIOB, CXEMA KOTOPOTO MoKa3aHa Ha pric. 11.15, obec-
neyyBaeT (pOpMHUPOBAHME BBIXOJHOTO CHTHAJIA MOIHOCTBIO 80 BT Ha Harpyske conpo-
tuBIeHueM 8 OM. C 1ieabio 3¢(pheKTUBHOTO 0TBOJIA TellIa 11 MiKpocxem LM3875

1000uF
0.1uF

National Semiconductor Puc. 11.15
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(omepdIOHHbIE YCHIIHTEIN) PEKOMEHIyeTCs UCOJIb30BaTh paauaropsl. Ciexyer oT-
METUTD, YTO YCUJIUTENb IIOCTPOEH 10 MOCTOBO} CXeMe, B KOTOPO# BBIBOIbI TPOMKOTI0-
BOPHTEJIST COEJIMHEHBI ¢ BBIXOJAMH OTIEPAIIMOHHBIX YCHIUTEEH.

TUNOBOW KOMNMAEMEHTAPHbBIA YCUJIUTENIbD MOLLHOCTH

’ > +V,

NPN

Ounoaw
CMELLEHUR R
E

® Boix0ong

0

Bxoan ©
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1]

% )
1 PNP
}L NPN

%RB

Wiiliam Sheets Puc. 11.16

Ha puc. 11.16 npeacrapiieHa THIOBAs CXEMa YCUNUTESE MOIIHOCTH IIMPOKOFO IIPUMe-
HeHUA.

YCUJIUTESNb 3BYKOBOM YACTOTbI OBLEro HASHAYEHUS

Ha puc. 11.17 npusenena anekTpudeckas cxeMa 3ByKOBOTO YCHIMTENIA OGIEro Ha3Ha-
YeHHUs1. 3/lech MCIOIb3YIOTCS KOMITO3UIMOHHbIE MIN MeTaJJIOIIEHOUHbIe Pe3UCTOPHI
¢ monyckom £5% u MomHocThio 0,25 Br. [onyckaeTcs Takke 3aMeHa MOKa3aHHbIX dJ1e-
MEHTOB CXeMbl 3/IeMEHTaMH aHAJIOTMYHOTO THIIA.

Hanpsxenne nuranus yeuwmrens cocrasmnster 12—-14 B, BxonHoe COTIPOTHUBJIEHHE
paBHo 50 kOM (HOMHHaJIbHOE 3HaYeHHe ), BBIXOIHOE conporusiernne 8 Om (111 BBIBO-
noB muHnu LS) u 560 Om (ans sbiBonos nkuu LINE), koaddunnent ycHneHus me-
pecTpauBaeTcs B imanasoHe oT O go 70 1B, nosnoca yacror 16 Iy — 30 kI (MMHUMYM),
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12V (O »

2

. c4 l+ _l_cs
100

) 0.1
16V
R1
100 k

y LINE
MWW c3 1 (cMm. TexcT)

1M
14 c6
100 uf
R7 + 16V

2
10 k
Ycunenue 2

Ycunenue 1

a + B
R2 o8 (cm TekcT)
100 k 27
daf c7
16V o
r7
QST Puc. 11.17
IIpumeyanue.

* Ans omecda menna neobxodumo ucnors3osams paduamop.

MOCTOBOE BKNIOUYEHMUE OABYX OY

Mocrogbie coenitienus 4715 ONepalMOHHbIX yeu-  BX0A =4
Jwresteit (OY), aHasIOTNUHBbIE TTIOKA3aHHOMY Ha
puc. 11.18, nossonstior dopMuposaTsh Aubde- Buixoa
PeHUMajIbHble BBIXOAHBIE CHIHAIB MOLIHOCTH
UPH IBYKPATHOM YBEJWYCHHH HaNpsDKeHNs MU-
TaHusA. VcnonpayeMblii B cxeMe TUOIHbBIA MOCT
obecreynBaeT CBsI3b BHIXO/I0B OnepaIIHOHHBIX yCH- Beixon
JTe el ¢ MCTOYHIKAM#M TUTAHIIs,

National Semiconductor Pmne. 11.18

YCUJIUTENDb CUTHAJIA BONbLUIOHW MOILLHOCTH

Yewnutens (puc. 11.19) obecneunipaer reHepalfio MOIUIHBIX CUTHATOB aMIUIMTYIOH
*90 B u toxom 10 A. Crenyer otMeTHTD, 4TO BO3MOKHOCTH 3TOTO YCHIMTENS IpUOII-
3UTENBHO BJBOE IPEBBIMIAIOT ItoTeHIHan mukpocxeMbl LM 12, TIpuMensieMmbiit OY
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OrpaHH4YMBaeT YPOBHH MOHTHOCTU W TOKa IJIA CUTHAJIOB, IOCTYIIAIOUIIX HA AUCKpET-
HBI€ TPAaH3MCTOPHIL.

v*=100v
Beixog,
R13 L
33 dp
T G
Sk Sk 100p
01% fo.1%
Bxon AV~ “at
R1
1k ;‘2/ . R10
R 47
0.1% L RS L R4
10k 2 1k 750 1 ¢cs
1% 01% a3 00224
MJ4502 2 L
02
10A
r—{( ¢ & V"= - 100V
National Semiconductor Puc. 11.19

MHWHUATIOPHBIA MEFA®OH

+oV MunuaTIOpBI MeradoH, cXeMa KOToporo MpeIctas-
JieHa Ha puc. 11.20, cofep>xnt a.1eK1pet HbI MHKPO-
don MIC1, HU3KOBONBTHBIN YCUTHTE. Tb MOIIHOCTH
SPKR1 avanocurnaina U1l (onepauuosnsiit ycuiurenb
LM386), a Taike pynopHbIii rPOMKOTOBOPUTEND
SPKR1 u psajx apyrux dI1eMeHTOR.

R3
10K
FpoMkocTb

Popular Electronics  Pwue. 11.20




MABA 12
SJIEKTPOHUKA B ABTOMOBWJIE

SNEKTPOHHBLIN CTETOCKON
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Popular Electronics

Puc. 12.1
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DJIeKTPOHHBIH CTETOCKOM, TOKa3aHHbIl Ha puc. 12.1, noctpoeH Ha octoBe OY NES5532
(U1), obecneunBaiolero ycuieHue ayaHOCHTHaNA OT MUKPO(dOHa. ITOT YCUIIUTEND
HEMOCPEICTBEHHO VIIPaBIsSeT HU3KOOMHOMN CXeMoil IpeoOpasoBatust CUTHANa U AaeT
BO3MOXXHOCTb MCIIOJIb30BATH HAYITHUKY (€3 J0TONHUTENBHOTO YCUIHUTENS.

HMHAUKATOP 3APARA AKKYMYNMTOPA ABTOMOBUNA

——
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Popular Electronics Puc. 12.2
[uarnoctuyeckast cxeMa aJeKTPHYeCKO# CHCTeMBl aBTOMOGHIS, IpHBEleHHAasl Ha
puc. 12.2, nocTpoeHa Ha OCHOBE MHKDPOCXeMbI (TIATh KOMNApaTOPOB HAIpSAKEHH )
MAX8214ACPE ¢dupmpr Maxim. 3Ta MHKpOcXeMa COIEPKHT TakkKe IIPeLH3HOHHBIN
UCTOYHHUK ONOPHOTO Hanpsukerus (1,25 B) u HeoOGxoxuMble Jornyeckye cXeMbl, TO3BO-
JITI0IIMe HHBEPTHPOBATh BBIXOAHbBIE CUTHAJBI IBYX KOMIIapaTopoB. B rabiuiie ykazaHbt
BO3MOKHbIe TIPUYHHBI CO0EB B paboTe 9IeKTPUYECKOl CHCTEMbI aBTOMOGHJIS,
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Ta6nuua x puc. 12.2

Ycnosua akcnnyarauum

Tunosoii ypoBers
Hanpaxenns, B

BoamoxHas npHYnHa oTkasa

ABTOMOGMAL HE ABUXETCA
[Mosopor sana geurarens

Xonocror xon

12,6

<]2,4 B: HeucnpaseH 311eMeHT MMTaHus
WM CHHXEHA eMKOCTb aKKYMYSTATOPHOS

6arapen

<9 B: HeucnpasHa akkymynsTopHas

6arapes

<128 B:worcch:rhe yer 3c;pn,q

AKKYMyNaTopa, HemcnpasHsl CUHXPOHHLIA
Aasnrarens mim NPOBOAHASR JinHNA

PaBora npu muHmumansHosT Harpyske

>134

<13,4 B: oTka3 cuHXpOHHOIO
reHeparopa wam perynaropa

HanpaxeHus

Pabora npy muHumansHol Harpyske

Pabora npn makcnmansHodi Harpyske

<15,2

>134

>15,2 B: u3abeirorHsiii anekTpuieckmsi

3apsg, oTKA3 perynstopa

<13,4 B. orkaa cuHxpoHHoro
reHepaTopa MM NPOCKaNL3sLIBaHue

pemna

MHAUKATOP HANPSAXEHHUA FEHEPATOPA ABTOMOEBUNA

330 Q
2 AN——9 -t > 12y
tj._ IN757
1w
= rpanvua 2N3906
vanazona
10 kQ CeeToamoaHsii
VHOMKATOP
(KpacHbii)
v + 10k}
10 kQ2 -
= avanasoHa
William Sheets Puc. 12.3

Tipumeyanue. Hcnonvayemes muxpocxema MC1458 unu nobas dpyzas ¢ deymsa OY.
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B cxeme (puc. 12.3) npuMeHseTcS NUaNa3oHHBIA KOMIIApaTop, MO3BOMSIOWUN peruc-
TPUPOBATD CJyuaH MPeBbILIeHUs MAKCUMaJIbHO ¥ MMHHMAJIbHO JONYCTUMBIX YPOBHEN
HalpsKeHUsT B cHcTeMe, DTH YPOBHU 33/1al0TCs JBYMsI MOTEHIIMOMETPaMH ¢ AHala3o-
HOM M3MeHeHHs conpoTupiaeHus 50 KOM.

ARANTEP CUTAPETHOTO I'IPHI(YPHBA"I‘EJI! HA
HANPRA)XEHME 9B

220
. CoeonHnTens IN40O7 TW TIP 41A Buxoa +0V
X0n, - )
+(12-14)V J _I;" 100 mA
_ T 470 pF
470 0 = [
1/4 W -
+
? IN757 T 1 pF
Willam Sheets Pue. 12.4

AnanTep curapeTHOro NMpUKypUBaTessl, CxeMa KOTOpOro 1oka3aHa Ha puc. 12.4, obec-
IeYrBaeT OCTaTOYHO MPOCTOE ToaydeHue HanpsbkeHus +9 B (mpu Tokxe 100 MA) u3
Hanpsxenus 12 B akkymysnsatopa aBromo6uisi. BeipabaThisaeMoe afjantepoM Hampsi-
JKEeHHe MOXET UCIIOIb30BATHCA /ISl PA3JIMYHbIX Leel, HapuMep 1A MUTaHus HeGoJIb-
HWIMX PAAMONIPHEMHHKOB, KacCETHBIX MarHUTOOHOB U T.II.

NMPEOBPA3ZOBATENb CUTHAJIA TAXOMETPA

+5V
R1 R2 ’ 5 14
1.2k 10k 3 4
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3azemneHHoe
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Electronics Now Puc. 12.5

YcTpoiicTBo, cxeMa KOTOPOTO MoKa3aHa Ha pHc. 12.5, HCIIOJIb3YeTCsl COBMECTHO ¢ TaX0-
MeTpoM aBTOMOOUA U obecrieynBaeT GOPMHUPOBaHME CUTHAIOB TIPAaBUJIbHOM GOPMBI
nepej TeM, Kak OHHM TOCTYMNAT Ha CYETYNK HMITYJILCOB.




SneKTPoOHKKa B aBToMobune 121

OOPMUPOBATEJbD CUFTHAJNIA NOBOPOTA AN MOTOLIMKIIA

K akkymynsiropHou Namna curHana
Garapee MOTOUMKNA NPasoro NOBOPOTa
A

, \
Mpasbii
b
ok e [e333)
= . Jlamna curnana
Jiesutit © NEeBOro NOBOPOTA m_‘

D1 D2
1N4002 ¥ 1Nd002

Popular Elecronics Puc. 12.6

Ilpumenenne 1ot cxeMbl (puc. 12.6) 1103B0JISICT BOIHTENIO He OTBJIEKAThC Ha Pyd-
HYIO 110/1a4y CBeTOBBIX CUTHAJIOB IIOBOPOTA, HOJHOCTBIO COCPE/IOTOYUBILHCH HA YITPaB-
JIeHUN MOTOLHMKJIOM.

®OPMMUPOBATEJIbL CUTHAJIA NMOBOPOTA

IIpu 6bicTpom HaxaTHn nepexodatens S1 B cxeMe ycTpoiicTBa (OPMIIPOBaHIIA CUT-
HaJla fosopoTa (puc. 12 7) sairyckaercs ieBolil TaiiMep 11 HA BoIBOLE 3 MUKPOCXeMBbI
U1 BuipaGaThiBaeTcsa cHrHaa MONOXKITEIbHO IOAspHOCTH Hanpsikeniie miTaHist
TaiiMepa NoJa4yn/oTMEHbI CUTHAJA, BLITTOJHCHHOrO Ha Miikpocxeme U3, 1mojaercsi ye-
pes nuon Di.

Ha Boixone mukpocxemut Ul Takke reHepupyeTcs NOJOKUTENLHOE HANpsKeHne
CMelIeHUs], KOTOpOoe ToJaeTcs Ha 6a3y Tpansucropa Q3, OTKpLIBas €r0 U COOTBETCTBEH-
HO 3anupas tpansuctop Q4. Ilpu stom Tpaustictop Q1 aKTHRII3HPYeET JIaMILy JICBOTO
HOBOPOTA H NMePEBOHUT €€ | PeKUM MepLAHIIH, KOTOpble POUCXOAAT ¢ HeOOIbLIIIMU
NocTossHHbIMK HHTepBastaMu, [Tockonsky mukpocxema U2 ocracTes 3akpbiToli, ypo-
BEHDb ee BLIXOJHOIO cHMrHana (Ha BblBoje 3) OCTaeTcs HU3KMM, MOAAEPXKIBAs TPAH3UC-
Top Q5 B 3a1(ePTOM COCTOSIHUY, 2 TPAH3HUCTOP Q6 OCTaeTCs OTKPHITBIM, YTO CIOCOOCTBY-
€T To/(aue 1a 3aTBup TPaH3lcTopa Q2 HU3KOro YPOBHS CUTHANE, TPl 3ToM Q2 ocTacTcs
HaJleKHO 3aKpLITHIM U He hoPMIpPVET YIIPaBIsonIii CHIHA [/ JIaMITB IPABOTO MOBO-
po1a. llozaua cur#ana JieBoro 1osopoTa NPOACKae1Cs JI0 TeX NMop, 0Ka He 3aBeplIiTcs
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BPEMeHHOI HHTepBaJ, 3aaBaeMblil TalimepoM U1, TeHepawus curitaza npaBoro noBo-
pOTa OCYHIECTBJISIETCS aHATIOTMYHBIM 00pa30M, OZIHAaKO BpeMeHHOIt HHTepBaJ 3aaercs
C TIOMOUIBI0 MUKpocxeMbl U2.

[Torenumomerp R10 npenHasHayeH [1s onpeierenns paboyero BpeMeHII0ro HHTep-
BaJjia Ipx GOPMUPOBAHUY CHrHajia JJIeBOTO MOBOPOTA, a NoTeHnMoMeTp R11 — npasoro.
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Popular Electronics Puc. 12.7

CUTHAJIUZATOP NOBOPOTA

Cxema, nokxasanHas Ha puc. 12.8, MoKeT UCHONb30BaTbCs AJiS IPEAYTIPEKIAECHUS BOJIN-
Tesis B TOM CJlydyae, ecJld CHTHAJ [IOBOPOTA €ro aBTOMOOWISL OCTAeTCS BKJIOUEHHDIM
B TeYeHUe TPOJOKHTENbHOr0 BpeMeHH. YCTpo#cTBO COCTONT M3 Mukpocxembl [Cl
(TaitMep Ha MHKpocxeMe 555), Tpanaucropa Q1 (MPS3702 n-p-n Tina, Bbinosisio-
wui GyHKIuo yeuanTes/6noka ynpasienus), mbe3odaeKkTpuyieckoro symmepa PB1.
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Radio-Electronics Puc. 12.8

a TakXe PsAa PE3UCTOPOB, KOHAEHCATOPOB U 1HOA0B. MukpocxeMa 555 paboTaet B pe-
KHMe C OJHUM yCTONYMBBIM COCTOSIHMEM, KOT/Ia I/ HHUIIHUPOBAHUS UK HOPMHU-
POBaHUs BPEMEHHOT0 HHTepBaIa TPeOYETCS TOMBKO OJIMH KOPOTKUN UMITYJIbC OTpPHILA-
TEJIbHOU MOMSIPHOCTY (Ha BHIBOZE 2).

ITutanue Ha mukpocxemy 1C1 (BoiBoz 8) mMonaercs ¢ KOHTAKTOB peJie IIMILYJIbCHOM
JlaMnbl ¥ BIpabaThIBaeTcst ¢ HOMOIbio OpCTPO paspsbxaemoro kounencatopa C2. IToc-
Jie *HUIIUMPOBAHUS OYepeIHOTro IIMKJIA HalpsikeHe Ha koHneHcaTope C2 nocTeneHHo
yBesanyuBaetcs (1o Mepe 3apsifia KOHxeHcaTopa Yepes pesuctop R4 compoTuBienneM
10 xOm). 3To mo3BosseT MpexOTBPATHTL cGol IMpH (HOPMUPOBAHMH BpeMeHHON
33lePAKKU U UCKIIOYUTH CIAYYaM JOKHBIX cpabaThIBaHUIL

Homunans! kongencatopa C3 u pesuictopa R1 onpeaensor BeiMuMHy BpeMeHHOH
3anepxku. [Ipu ucrnonp3oBaHUM 5J1EMEHTOB ¢ YKA3aHHBIMI Ha cxeMe HOMHHa/IaMH 3a-
Zepxka cocraBut npuMepHo 1 MuH. [lo 1icTevennu storo iHTepBaja cxeMa MoJacT
3BYKOBOIT curHai. 3azeiictBoBas ameMeHTH C2 u R1 ¢ 60gblunMy HOMUHAIAMH, MOXK-
HO yBeTMYUTh BpeMeHHYIo 3aepxiy. Cetoauon LED1 cozpaer nepenas HanpsikeHus,
HOJIHOCTHIO 6IOKUPYIOIIMH TPAH3MCTOP Ha TePUOJ OTKIIOYEHIS] HMITY TbCHOH JIaMITBL.
B ansrepuaTtisHom BapHaKTe MCIIONTHEHIS 10MYCKAETCS OCTE0BATEIbHOE UCTI0Ib30-
BaHWe [IBYyX CBETOJMO/IOB.
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ABTOMOEBMJIbHbIA AYAUOYCUNIUTEND BOJILLUIOWM

MOLLHOCTH
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Radio-Electronics Puc. 12.9

I[Ba ycunurens, nogo6Hbie IoKazaHHOMY Ha cxeMe (puc. 12.9), MOTYT HCMOAB30BATHCS
AN NOCTPOEHUS yCUJIUTeJell CTepeocUurHanoB MomHocTbio 200 Bt Ha oguH kanan
Moussie MOTI tpansuctopst IRF9640 u IRF640 ciyxat 1715 yIpaBieHus BBXOIHO(
HarpysKoii, conpoTHBIeHre KOTOpoil MoXKeT coctaBasrth 4 wiu 8 Om. PaBHoMepHOCTD
4acTOTHOH XxapaKTepHCTHKHU (co cnagoM He Gosee 3 15) obecneunBaercs B quanasoxe
yactoT 12 Iy — 45 kI, a noauslil koacdduueT rapMoruk He npepblitaer 0,1%. Ha-
npsiKeHne nutanus 47 B nogaercs oT BHeUHero MCTOUHHKA, MAKCUMATbHBIH YPOBEHD
MOUIHOCTH KOTOPOro A0JKeH ObiTh He MeHee 600 Br.

MOLLHbLIA AYAMOYCHUJIUTEND HA MUKPOCXEME LM383

Ilpumeyanve. Pesucmop 1 Om u xondencamop 0,2 mx@ pexomendyemcs pacnonazamo
MAKCUMANDHO 6AUIKO K 6bl60dam 3 u 4 MukpocxembL.

Brixonnas momuocts yennutens (puc 12.10) npu HCOONB30OBaHIIN TPOMKOTOBOPHTE-
a5 conpoTusieneM 4 OM cocTaBiseT MpHOIU3UTEbHO 5 BT,
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LM 383 (c pannatopom)
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Willham Sheets Puc. 12.10

KOHOAEHCATOPHAS CUCTEMA 3AXUITrAHUA

Konnmencatopuas cucrema 3axuraaug (puc. 12.12) Moxet ObITb ycTaHOBJIEHA Ha aBTO-
Mo6usTe BMeCTO 0OBIYHOI (BEPHYTH ee HEeCJI0KHO, I1epecThIKOBaB pasbeMbl ). [lepeueHn
3JIEMEHTOB CXeMbl IIpHBeeH B tabuuue. Ha puc. 12.11 npexcrapiieHa retaipHas cxeMa
HHBepTHpYIowero TpancopMartopa.

Hpenynpesxnenue. He pexomendyemcs npouseo0ums onepayuu Hacmpouxu npu 6K0-
UEHHOL cucmeMe 3aNCUzaHUs.,

McGraw-Hill Puc. 12.11
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Tabnuya k puc. 12.12

[NosnymnonHoe obosHaveHHe HassaHmne 3n1eMeHTa i ero TexHH4eckue napameTpsi
QI Tpanzncrop ZN3055
Q2 77 " Tpawamcrop 2N3053
Q3 - o ) Tp-cmsncrop 2ZN3241
Q4 Tpanaucrop 2N3241
@5 7 Tpowsucrop RCA 40657
D1 T T fwoaiNzIes
D2 [unon IN3195
D3 ) ) [won IN1763A
D4 o B Cra6unutpon, 12 B, 0,25 Br o
RI Pesucrop, 1 kOm, 0,5 Br T
-EQ_ T Pe31:1c:‘rop, 350m, 5Br
R3 Peaucrop, 22 kOm, 0,5 Br -
R4 Pesncrop, 1 kOm, 0,5 Br T
RS Peaucrop, 18 kOm, 0,5 Br
Ré Pesucrop, 15 kOm, 0,5 Br S T
R7 " " Pesucrop, 82«Om, 0,5 Br
8 ) o Pesucrop, 0,39 MOwm, 0,5 Br
R9 Pesucrop, 220 Om, 1 Br o
RIO T Pé3ncrop, 1 kOm, 0,5 Br
RIT 7 Peaucrop, 680m 0,581
R12 Peaucrop, 4,7 xOm, 0,5 Br
RIZ ) i’eshcrop, 27 kOm, 0,5 Br
c S Konz"eHcarop,AO,25 mk®, 200 B
c2 Korpnercarop, 1 mx®, 400 B ) T
C§ o o Kongercarop, 1 “MKCD, 258
c4 Kornencarop, 0,25 mx®, 25 B o
f (pegoxpanutens, 5 A T T T
& o . Wrayxrusrocts, 10 mclH, 100 Butkos nposoaa Ne 28 HamoTaHs
HQ PE3UCTOPE MOLLHOCTLIO paccesrHus 2 Br u conpotusnennem
100 Om nny 6onee

UCTOHHUK MUTAHUA
ANY ABTOMOBUNILHOIO PAAUONPUEMHUKA

Moxasanusiit na puc. 12.13 HCTOYHUK MTUTAHUS IPeyCMATPHBAET OACTPONKY yPOBHS
BBIXOZHOIO HAlpPsKEHUs! U IPUMEeHeHHUe TlepeKJioyaTesis HanpakeHus S2. st Tpan-
3ucTopa Q1 peKOMEHAYeTCS MCIONBb30BaTh METALIHYECKHI paHaTop, obecreynBao-
Wit addbexTUBHLIL OTBOA Tenda,
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Popular Electronics Puc. 12.13

Hpumeuanue. Pesucmop R1 nodbupaemcs 6 sasucumocmu om muna snemenma NET.

MHAUKATOP OTKJIIOMEHHNS NEPEAHEN ®APbI MOTOLLMKIIA

Ynpasnenue nepegteit dapoii cOBpeMEHHBIX MOTOIMKIIOB OCYIIECTBISETCS, KaK Ipa-
BIJIO, C TIOMOIILIO KJTI04A 32KUTaHMs, YTO rapaHTUpyeT BiTioyeHue (apsl cpasy 1ocje

K akkymynatopy
MOTOoUUKNa
R1

- . 1 470Q
Beiknoyatens

nepepHen
dapsb!

Nepearnan
dapa
LED1

<~

Popular Electronics

Puc. 12.14

Havasia JABIOKeHUs. B psijie crapbix Mogeneit, Hanpo-
TUB, UMeeTCS BBIKJIOYaTeNb nepeaHeit ¢apel, KOTO-
pBIif MHOTHe MOTOLMKJUCTH CTPEMSITCST HCII0JIb30-
BaTh, NepeielaB cXeMy YIpaBJieHH.

Ha puc. 12 14 nokasaH npocToil HHIUKATOP, KOTO-
PBIFA COCTOUT U3 CBETOUO/A U TOKOOTPaHHYHUBAIOIIIe-
TO Pe3HCTOPA, YCTAHOBJIEHHOTO MapaiiesibHO BBIKJIIO-
yaTenio nepeqHelt dapsl. [IpH BKIIOUEHUN CHCTEMBI
3a’KMraHusl 1 OTKJIIOYeHHoi1 ape 3aropaeTcs CBeTO-
MO

YCTPOWUCTBO 3JIEKTPUUYECKOH PA3BSA3KM AKKYMYJIITOPOB

Ha anexTpuyeckyio cucremy 4

OT reHeparopa

Ha BcnomorarenbHbie
CXembi

(cTapTep v npoune cxembl)

O T Ll
OcHoBHasn .L"

AKKYMYNATOPHAS e -

6arapes l I

Electronics Now
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AKKYMYNATOPHANA
6arapes

Puc. 12.15
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B cxeMe ycTpolicTBa anekTpuyeckolt pasBsaku (puc. 12.15) amonasl obecneyuBaot
fIPOXOKAEHUE TOKA OT CHHXPOHHOIO reHepa1opa K 000HM akKyMyJsiTopaM, IpuyeM
OCHOBHOM akKyMYJASITOpP He MOXET UCMOAb30BATLCS JUIsT INTAHHUS BCIIOMOTATeNIbHO
CHCTEMBI, a JIOUOJIHHUTENbHBIIT aKKYMYJISATOp — I8 IMTaHUs [JaBHOM cHCTeMbl aBTo-

MoOUIIA.

YCOBEPLWEHCTBOBAHHbLIH UHAMKATOP
OTKNIOYEHUS NEPEAHEN D APDI

[Ipu yBenuyeHny HoMMHaza peauctopa R2 wmm KoH-
nencaropa C1 yacrora redeparopa B cxeMe (puc. 12.16)
CHHJKaeTCsi, a YyMeHbllieHe HOMHHANa OJHOIO U3
yKa3aHHbIX 3JIeMEeHTOB MPUBOAHT K BO3PACTaHHIO Yac-
TOTBL. BpixoZHOH curHam MHKpocxeMsl (BBIBOZ 3)
CJLY>KUT AN YIIPaBJeHUs CBETOAUOIHBIM UHANKATO-
poM (uepes peauctop R3), a Taioke hopmuposaTeneM
3BYKOBBIX CUIHAJIOB ITbe303JleKTprYeckoro Tumna. Pe-
KOMEH/IyeTCs UCIIOIb30BaTh CBeTOMUOIHBIN HHANKA-
TOP C XOPOILIUMHU MOKA3aTeNAMHU SIPKOCTI, YTOOBI OH
GBI OTYETIIUBO BU/JEH U B JIHEBHOE BpeMsl.

K akkymynaTopy
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Popular Electronics  Pue. 12.16

TECTEP AJISl BbICOKOOMHDIX LLENEA ABTOMOEUNS

Brox unpukanuu, cxeMa KoToporo mokasaHa Ha
puc. 12.17, ucnonb3yeTcs pH npoBepxe aBTOMOOHIIb-
HBIX 3JIEKTPUYECKUX Lernell ¢ 60abIIMMH 3HaueHUSIMH
UMnesanca. [Totpebienve Toka coctasJisieT Beero 1 MA
nIpy Hanpsixenny nuranus 12 B. Tpansucrop Q1
oecrieynBaeT BHIKIIOYEHHE TOCTOSIHHOTO HATIPSIKe-
HUSL My DieMeHTaMy HUTaHUS ¥ IaMIIOA.

Namna
Hanpaxexem 3V Kopnyc
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Popular Electronics Pwue. 12.17
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CXEMbI 3APSIAHbIX YCTPOICTB )
ang AKKYMYNATOPHbIX BATAPEV

NEPE3APA)XAEMBIN CBETOAMOAHBIN ®OHAPD
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Electronics Now Puc. 13.1

Ilepesapsikaembln ¢Be10AHOAHBIH oHaph (puc 13 1) mojie3eH B TeX caydasx, KOrAa
HOUBIO MJIU B CyMepKH Tpebyercs obecrneunTb HeOOXOAUMBII YPOBEHDb OCBEIEHUS
3nech ucnob3onad cseroaron HLM8150 T4 ¢ aiuHON BoJIHB uanydyenus 637 HM
HNannas cxema ynoGHa aJist CO3MaHUsA MOLYJIbHOIO BapraHTa doHaps Korma akkymy-
JsITopHas GaTapesl, CoeprKallas HeCKOIbKO HUKENb-KaJIMUEBBIX 2JIeMEHTOB, [TOJTHOC-
ThIO 3apsiKeHa W HallpsAkeHUe Ha THe3/ie J1 oTCyTCTBYeT, NOCTOSHHAS pa3HOCTh OTEH
unasos 4,8 B okasbiBaeTcst NpIUIOXKEHHOI K o reHIMoMeTpy R2, HOpMasIbHO 3aMKHYTHIM
KOHTaKTaM pesie RY 1 u Boikmiouatesst S1 Iotennuomerp R2 orpannuupaet Tok, Npo-
TeKarowuit yepes ceetopnon LED1, a nepexsiouatens S1 cryKut Ans NoAKIO9eHUs/
oTKI0YeHus cBetoarona LED1 npu otcyrerBun 3apsina akkymyasitopHolt 6atapen
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Electronics Now Puc. 13.2

YerpoiicTBo, cxevia KOTOPOTo NMOKadaHa Ha pHc 13 2, MOXKeT HCIOIb30BaThC s AJIs Japsi-
Ja HUKeJb-KaMHEBBIX a TAKKe HOBBIA IEJOYHBIA aKKYMYJsiTOpoB OHO COCTOUT U3
qeTsipex Mmukpocxem AN78L05 (U1, 5 B, 100 mA), BeinonHsttomenl GyHKIIHIO PeryJist
Topa nanpsixenust, LM317T (U2, 1 A), BeicTynauled B poJIIl HaCTPaliBaeMoOro pery
JiAropa Hanpsxkenus, CD4011BE (U3), cogep:kaileil TpH ABY\BXOJAOBbIA JIOITIYECKIIX
dsementa MI-HE, u LN393N (U4), Briovaiomeii gBa komnaparopa Hanpspkenus Ho-
MUHaJ ¥ Apyriie rexHM4ecKUe napaMeTphl pesncTopa R2 3agaiorest ¢ yueTos e1o GpyHK-
it B cxeMe ycTpoiicTBa DTOT Pe3UCTOp JOJKeH 0DeCrieurBaTh feperna. HallpshkeHns
1,2 B npu nporexaniu 4epes Hero sapsiiHoro 10Kka (HanpuMep, COTPOTUBJIEHIHE 3aaeT-
¢s paBapIM 3 Om npit Toke 3apsia 400 MA 1 6 OM npu Toke 3apsina 200 vA)

5



132  2SHumMKnonenus 3NeKTPOHHLIX CXEM

KOHTPOJIJIEP 3APSIHOIO YCTPOMCTBA

K 3apagHomy
yCTpOCTBY T 1 C__ \1/22
1 "naoc”
akkyMynaTopa
10 k) 270 k) |N40())l7y P
TLo81
-~ iN9148
N914B 100 kQ 1 2N3569 "MUHYC"
aKkkymynsTopa
62V YpoBeHb 3, ['-*
IN754 nepe- =
KIUOHEHUR =
- = 100 k1
William Sheets Puc. 13.3

Korzma wanpspbkeHue akKyMyJISTOpPHOH OaTaped 3aMeTHO CHUXKAETCsl, KOMIIApaTop
TLO081 dopMupyeT BBIXOAHOIT CHI HAT BRICOKOTO YPOBHS, B pe3yJIbTaTe 4ero akTHBU3H-
pyertcs 6s0k ynpasnenus pesie Ha TpaHauctope 2N3569. Ilpn BospacTaHun Hanpsixe-
HUS| aKKYMYJASTOpHON GaTapen 10 3a4aHHO BeIWYMHBL G/I0K yNpaBJAeHUS U COOTReT-
CTBEHHO MCTOYHUK NMUTaHusS nepeMeHHoro Toka (120 B) oTkinouatorcs.

3APSJIHOE YCTPOWUCTBO ANS JIMTUN-UOHHOTO JIEMEHTA

Peryaarop Ha ocHoBe MukpocxeMst LP2951 ncnosibdyercsi B cxeMe 3apsijia akKyMyIATopa
(Ha OHOM JTUTUI-HOHHOM 3NeMeHTe ) W 0feclieunBaeT PeaTU3aliiio BCTPOEHHON (hYHKLITH
orpaHlueHHsa ToKa B gonosgeHne K 3TOMY peryisitop nosBonaser GopMHpOBaTh ia

1N4001
—— Bxoa Bexoa p—o ? 3
LP2951 l_ n
+ Perynsvop 330 pF T %
YT OGpatHas censb L
*(6-10)V Nurnir- +
3anupanne GND 806k NOHHBI "=
1% 3INEMEHT
.
Yposenn
01yF 22uF Hanppmeﬂuﬂ S0k

Electronic Design

Puc. 13.4
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BBIXOJIE CXeMbI CTaOMIBHBII YPOBEHD HANPSKEHUs! 3apsiia IMTHEBOTO aKKYMYJIATOPA
Ha puc. 13.4 noka3aHa cxeMa ycTpoiicTBa, Tpeiia3sHayeHHOro AT pabOThHI € OXHHM Jii-
THEBBIM d/leMeHTOM. Bennunna nanpsokeHMs 3apsna cocrasisieT 4,200+0,025 B npn
YCJIOBHH, YTO MaKCHMAJIbHBII TOK He npesbimaeT 150 MA.

Peryasitop norobHoro Tina Bpibpad 1o AByM npuduHaM. Bo-mepeoix, ero scrpoern-
Hasl cXxeMa OTpaHUYeHHsl ToKa JoTyckaet paboTy ¢ Tokamit 710 160 MA (THOBOE 3Haue-
Hue). Bo-BTOpBIX, BBIX0JHOE HaNps>KeHUe PeTyJsTopa 3a cyeT NpHMeHe NS BHYTpeHHe-
ro 3JieMeHTa CO CTaOU/IN3UPOBaHHBIM YPOBHEM HAINPSDKEHUS] MOKET 33/1aBaThCs PaBHBIM
touHo 4,200 B.

Onopuoe Harpsiketive 1,23 B dopaiipyeTcs Mex /1y BHIBOAOM LIeNH 06paTHOMN CBSIZH
1 3eMJISHOM LIMHOM, 4To obecleynBaeT NpOTEKaHNe ToKa TOYHO 3aaHHON BeTHYUHbBL
B CXeMe BBIXO/IHOTO Pe3HCTIBHOIO AenuTens. [lanmast BenuunHa hakTHYECKH onpeneris-
€T HaNps’KeHHe Ha BLIXOJE 3apsSIHOTO YCTPOIICTBa, TO eCTh Ha BBIBOJaX aKKyMyJIsITOpa
Vcronb3oBaHue BHICOKOOMHBIX PE3HCTOPOB JETUTENS H03B0JISeT YMEHbIIUTh TOK YTey-
ku Gatapeu 10 2 MKA (TIPM OTCYTCTBHHU NOCTOSTHHOTO BXOAHOTO HATPSKEHHS), UT0,
KCTaTH, sBAse1Ccs 00s13aTesbHbIM TpeboBaHueM. [ToTeHnInoMeTp obecrieunBaeT Ha Bbl-
XoJie eJIHTeNIsl PperysTMPOBKY HanpsbkeHus 4,200+0,025 B, Benyuny xotoporo Heob-
XOIMMO U3MEHSTD TOT/A, KOr/Ia akKyMYJISITOP OTKJI0YeH OT 3apsiiHoro yerpoiictBa Ha
BBIXOJIE PETYJIITOPAa HAXOMUTCA 3alUTHHIN TUOA, KOTOPBIH MpeAoTBpalliaeT NpoTeKa-
Hue obpatHoro Toxa. [locKoBKY IHOA YCTAHOBMEH MOCJIENOBATCIbHO C BBIXONOM 3a-
PSIIHOTO yCTpoiicTBA, MHHUMAaNBHOE Pa3HOCTHOe HaMpsKeHe (BX0/BHX0/ ), 1100X0-
IMMOe JUIsl HOpMasIbHOI paboThl CXeMbl, cOCcTaBJisieT npudausurensHo 1,5 B

OTPAHMUMTEND ZAPAAHOIO TOKA AKKYMYJNIMTOPA

/'
/
or | M N
1N4002 | Ut o
AAA
> LM317 A ©
v ADJ 100 K aKKyMynAaTopHOIi
IN GaTapee
- %)
Popular Electronics Puc. 13.5

YerpoiictBo cxema KoTOporo MokasaHa Ha pric. 13.5, HOCTPOeHO Ha oflepaultoHHOM
yeunurene LM317, senonnsiomeM GyHKIMIO peryastopa Toka Orio npejHazHayeno
IJIS OrpaHUYeHNA 3aPSAHOTO TOKA, TIOCTYHAIOUIEr0 HA CBHKIIOBO-KHCIOT HBIIT aKkyMy-
asitop. Pesuctop R2 obecnieyupaer nepenai Hanpsikenus mopsifxa 1,2 B
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3APSAHOE YCTPOMCTBO

ANS TPEX JIMTUN-UOHHLIX IJIEMEHTOB

R
Zﬂjk

+

NcTouRnK
C OFpannyeHnemM
no ToKy
+(13-16) V

7
R JiN 05
20 \E W T6A

b—AA—4

Bxoa
iKomnencaTop

LM3420-12.6

Bobixon

GND

C

1L+

afr

2
2pf

AKKYMYnATOpHas ha I
GarTapes U3 Tpex —-
NUTUA-UOHHBIX =

31eMEHTOB

Electronic Design

Puc. 13.6

3apsansoe ycrpolicTio (piic. 13.6), paccuurattoe Ha Tok 3 A, CAYXKUT 118 3apsja JIu-
THEBBIX aKKYMYJISTOPOB U CONEPKHUT BCTPOCHHYIO CXeMY KOMMYTAllUH, KOTOpast BbI-
HoJHeHa Ha TpaH3uctope Q3, peancrope R4 u auoze D3. TIpy Hanniuy nocTosTHHOTO
Hanps.xennsa gion D3 orkpoiBaer TpaHancTop O3, NO3BOASIONIMI TOKY POTEKaTh
yepes OY 1.LM3420 u tpanauctop Q1. [Tocne cHATHS NOCTOSHHOIO HANPsKEHUs TPaH-
3uciop Q3 3anupacTcs, U YpOBelb ToKa 3aps/ia CHIDKAETCS K0 HYJS.

NMPUBOP NJIF KOHTPOJA PE3EPBHOIO AKKYMYRATOPA

Ilpumeuanne. Jobasounoe conpomusienue (ozpanunumens moxa eorommempa M3),

20 xOm, 1%.

Tabnmya k puc 137

CeuHyoso-kucnoTHas axkymynatopHas 6arapes

Canuuoeo-xonbuueaan akkymyasTopHas Sarapeﬂ

User Hanpsaxeune, B Hanpsaxeune, B
Kpacksii <116 KpacHwisi <116

Xenrwi 1162120 Kerrors T T16-120
3eneHuii 12,0-1 3,2? 3eneniti - 120-13,5 i
Kpacreii 2138 Koacrsii 2135
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Hanpsxenue sapsja no/iepxiBaeTcs HeM3MeHHLIM H COOTBETC IBYIOIIHM HOMUHAIb-
HOMY, NO3TOMY TOK 3apsAla yMEHbIIAeTCs 10 Mepe NPpHOTIDKeHHs K 3aaHHOMY MakCH-
MaJbHOMY YPOBHIO 3MeKTPIfYeCKOIll eMKOCTH aKKyMyssTopa B maneneiimenm noxaep-
KaHHe 3apsfa obecneunBaeTes 3a CYET JMHU30AIYecKOoll NoJa il TOKa Ha aKKYMYIATOp
TIocTosiHHOE HANpshKEHHe MOXKET PErVIMPOBATCA B AllanasoHe HpubisnTesasio 10-15 B
VI OOTHMU3AIM peXxUMa 3apsi/ia CBUHIIOBO-KUCAOTHHIX (13,8 B) unu ceimuoso-
KaJbplIHeBbIX akkyMyasgtopoB (13,2 B, makcumynsm 13,5 B).

B cxeme (piic. 13.7) npeaycMuTpeHO He3aBIICHMOE cOeIMHCHUE, TTO3BOISTIUIEe 11C-
TOJIb30BaTh BHELIHee 3apsijiHoe YCTPOHCTBo /st obecnieveHIs Toka 6oibiie 3 A 1L1it
IpY NMOA3apsAKe YaCTHYHO Pa3PSKeHIBIX akKkyMynsaTopoB. CxeMa laeT BO3MOKHOCTh
HOZ/IepKUBATh IIOCTOSTHHOE HalpsLKeHIle 3apsgaa Ha HOMITHAJILHOM YpPOBHe BHe 3aBH-
CUMOCTH OT BeJIHYHUHBI HalIPSKEHH, T0aBaeMoro ¢ BHelIHero yCTpoiicTBa (BeIuuIiIia
3TOTV HATIPSIKEHM T MO.KeT Ha 2 B 1 6oJiee 11peBbIIaTh TOCTOSHHOE HANTPsKeHHe (op-
MIpYeMOe PCTYJISATOPOM L5l aKKY My isitopHoil 6aTapert).

HMpeaynpe:xnenne. ITpu pabome c nodobusimu aKkymyasamopomMu 6amapes M pex
bvicmpoco sapsda exaouamy He peKoMeHOYEmCs.

IBa u3MepHTENLHBIX HPHGOPA MOCTOSHHOTO HANPSIKEHH S, BOJABTMeTD Ha 20 B 11 an-
nepMerp ta 20 A, mpAMeHSIOTCA UL HOIHOMACIITAGHOTO KOHTPOAA 33 H3MEHe HHSIMITL
HanpspKeHys I ToKa NplH 3apsijie aKKVMYJISTOpHoT Hatapelr.

Wamepuresnsislil npubop ¢ BHEWKATBHBIM HVIeM KamdpyeTes 414 ialia3oHa HocTo-
AHHBIX HanpstxceHuil 10—-15 B, uto no3sossier 6bICTPO OLCHHTE YPOREHD 3IeLTPHYECKUro
3apsyla axkymyJaTopHoii 6arapen. [kana npiibopa pa3veyaeTcs Ha KPaCHDI, HKeTToiH
1 3eneHpli ceKropsi (cM. Tabunny) OTHOCUTENBHO V3LHUIl skemibill cex1op HaneceH
B IIpeAIT0I0KEH I TOFO, YTO MHOT e YCTpoficTRA He Lo TKHBL paBo1aTh Nyl HANPKEHIII
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[MHTaHUA MeHbite +12 B, BHYIpeHHIT MCTOUTHK HUTaHMS IPeAHA3HAUEH 114 Kaiub-
POBKH JaHHOro npubopa. C Neibio Hoydelts BHCOKO# TOUHOCTYH KaTUOPORKH MOX-
HO 3a/IelicTBOBATH LIIPPOBOH MYJETHMETD-

HcnonpayeMas cxema CUIHAAM3alUIl obecreyrBael CBeTo8YI0 HH/INKALUIO B TeX
clydasix, KOTAA aKKyMy/sirop paspskaerca Ha 60% a0 HOCTOSHHOTO HAIPsOKeHHs
11,6 B. Korna yposeHb HanpsbKeHHMs akKyMyasTtopa npesbiltaer 11,6 B, roput seste-
Hb1it cBeToguoy D7, a upu Hanpsixenuu 11,6 B 11 Hike BMECTO HeTo 3aropaercst Kpac-
Heril D8. Tlpy najgeHnH HaNpsDKEUEs HIDKe YKa3aHHOTO YPOBHA (eciu BbIKIoUaTelh
S2 npeaBapu1eibilo 3aMKHY1) cpabarhiBaeT cxeMa JBYKOBO! CHIHAIU3ALIHU The30-
3MEKTPUUCCKOTO THIIA.

ITapa THIIOBBIX CTAGH TH32TOPOB CHYKUT 1At POPMHUPOBAHIS IIOCTOSTHIBIX HANPHA-
xeHuii +9 1 +6 B.

3APSIAHOE YCTPOMUCTBO
ANgS HUKENL-KAAMUEBOIo AKKYMYJIITOPA

Vin 5
8-12v .
J \ *EI I S B

AL pp— Y ]
Vi RV,
o W PWRVM MBRS130LT3
L8y SW +
BoicTpein TC1 ‘b
3apsg = OV ASJE) -.-3.1 . LIC1265 12
LiMknudeckuii vy LBour PGND
3apan > 2V 1 5 1
s SGND = .
= AR Bl / A 2
27, 6 10 KN /BHIKA 4 X
= o Itha  SHUTDOWN apmaoro = 100pF 3 10H &
CTPOVCTBA .
VN2222L $u N I 1 L Sour
< ) " 100uF
1 7 ) 7] 10v
f-—-‘ SENSE  SENSE+
3300pF 1000pF SRsense' & 0
= i lL Soton $ V| Mers130LTs
Your
Linear Technology Puc. 13.8
Ipumeyanue.

* Kondencamop, nomep 593226X00025W no nepeunio drupmot Dale.
** Koudencamop, womep 593107X0016L2W no nepeunio gpupswt Dale

1T Pesucmop, Homep WSL2010-0 no nepewno pupmunt 13ale, 10, 195,
11 Undyxmusnocmov L1 nodbupaemes npu wacmpoixe

Mukpocxema LTC1265 gctioansvercsa Ipy 0cTPoeHHAN oka3aHHoro Ha puc 13 8
YCTPOUCTBA AT 3apala akkVMYASTOPA € YOTBIPbMSA HUKeIL-KaMHEBLIMIL JJIeMeH ra-
Mit. OHo obecrieuBaer OB TPLHT 3apsil 10KOM 1 A, HHK/AHYECKYIO MOIS2PAIKY TOKOM
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0,1 A, a Takke OTKIIIOYEHHE OT aKKyMyJaTopa B oTkTioueHHOM cocrosgruu auon DI
BBINOJIHSAET ABe (PYHKIIUK: BO-NEPBLIX, IPENSTCTBYET IPOTEKAHHIO TOKA OT aKKYMYJIsi-
TOpa B 3apsa/HOe YCTPOHCTBO U, BO-BTOPBIX, HCKJoUaeT 0OpaTHbIT 0TOOp MOLIHOCTH
3apSAHBIM YCTPOHCTBOM U ITO3BONsAeT M36exaTh HexesaTenbHbIX adheKToB npu no-
BTOPHOM IoJ1aue HAIIPSKEHTIsl Ha aKKYMYJISITOP.

YCTPOMUCTBO 3APSIA U KOPPEKLIMM
AJIS HUKENb-KAAMUEBOIro AKKYMYJISTOPA
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YerpoiicTso (puc. 13.9) cOCTONT M3 CXeMbl 3apAMa M CXeMbI KOPPEKIIHH, 03B/ omeit
OGHApPYXHUBATh U YCTPAHATH KOPOTKHE 3aMbIKAHUA HUKENb-KaIMHEBBIX aKKyMYJISTO-
PoB. Ono obecneunaer popMupoBaHue 60JIBIIHX I10 aMILTUTY/le TOKOBBIX HMIY/ICOB
A9 yCTpaHeHUA NMEIOLINXCA KOPOTKHX 3aMbIKaHMIL.
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3APSIHOE YCTPOMCTBO
AN HUKENb-KAALMUEBOIO
AKKYMYNAITOPA

Yc1poiicTBO, cXxeMa KOTOPOro NpHBejieHa
Ha puc. 13.10, nMeeT B cBOeM cocTaBe pery-
JIATOP TOKA U TPUMCHSET BHEINHMI TafiMep
IJIs1 YIIpaBjleHUst BpeMeHeM 3aps/ia.

3APSIAHOE YCTPOMCTBO
AN HECKOJIbKMX
JINTUEBLIX 3JIEMEHTOB

Ha puc. 13.11 npejcrapnena nanbosee ya-
CTO NpHMeHsIeMas cXeMa 3aps/IHOTO YCTPOii-
CTBa, cayXKauias 715 Nepe3apanky IByX-
DSITH JIUTHEBBIX aKKyMyJIsiTopoB. [Tockonbky
npefie/ibHble YPOBHHU TOKA (MaKCHMaTbHBIE
TOKH 3apsifia) H TpebyemMble ypOBHHU Ha-
NpSAKEeHHS MOTYT PeryJUupoBaThCs IPoO-
CTOIl 3aMeHOll pe3lcTOpOB, 3Ty CXeMy He-
TpyZAHO MOAHGUIHMPOBATh RIS pabOTHI
C aKKyMyJATOpPaMH Pa3NMYHBIX THUHOB,
a TakXe C HeCKOJIbKUMHU 3JleMeHTaMU 1 -
TaHHUsl.



CxeMbl 3apsaHbIX YCTPOMCTB LN aKKyMynaTopHbix Batapeir 139

R
? K L\mon
WotTkn Rout
01%
* OrpaHuumnTens
WUcTourKk R Rum HaNpsXeHus Batapes —-_}_—‘
NOCTOAHHOIO 3 1 13 2-5 :
HanpsaxeHna . - nATUEBLIX
) MWV U1A+ IneMeHTos "
N
M9 LH38A Al
:J - 2
1k i, " Rg
LNAGOAS 402k, 0 1%

Orpawnuutens g R
sr\\u TOKa d MS,lW

nFET

Electronic Design

Pue. 13.11

YCTPOMCTBO ANd NOA3APAAKM
KUCNOTHO-CBUHLIOBBIX AKKYMYJNSITOPOB

Yerpoiicto (puc. 13.12) npenHasHayeHo 171 MepHOANYecKO oA3apsi ik CBHHLIOBO-
KHCJOTHHX aKKyMyasiTopoB. OHO MOXeT HCIOJb30BaThCS aBTOHOMHO (B cHCTeMax
OXpaHHOU CHTHANMBALMH HJIM MOXOOHBIX NpHbOopax) WM B KOMOHUHAIMU C APYTUMH
3feMeHTaMH, 06pasys, HaNpUMep, CUCTeMY aBapHitHOTO OCBeIeHU .
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NTABA 14

WHAMKATOPHbBIE YCTPOMUCTBA §
ANA AKKYMYJIATOPHbIX BATAPEN

MHAUKATOP HAMPAXEHUSA AKKYMYNATOPHOMN EATAPEM
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Electronic Design Puc. 14.1

Ipumeuanue. 3enenvuii ysem ceemoduoda coomeememeyem HOPMATLHOMY PENCUMY DA~
6omo axkymynamoprot 6amapeu, xpacuwit ceudemenvcmeyem 06 omxase.
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TunoBOH BApPUAHT NPUMEHCHIA NOLOOHOTO HHAKATOPA CBA3AH C PEUICHIEM 3a4ayll
KOHTPOJIA COCTOSTHUSI CBHHIIOBO-KHCIOTHOTO aKKyMyJistiTopa. Cxema, IpuBe/ieHHAs Ha
puc. 14.1, obecneynBaer perneTpauHIo OTKA30B, CBA3ANHBIX ¢ BLIXOAOM HaNpsUKeHUs
aKKYMYJISITOPA 3a rpaduust Alranasona {1-14 B. YerpoitcTso mirraercs HermocpeacTBeH-
HO OT aKKYMYJIsiTopHoIt Gartaper.

OnopHoe nranpst:keHite s cxeme pasHo 5,0 B. 3uaueHus conpoTupieHUi pe3ncro-
poB, obpasyiomux neintens R1/R2, Buibuparores 13 ycuosis HopMUpoBaHis Hanps-
KeHHd 5,5 B Ha MHBepTHPYIOUIeM BXO/le B 10M CJIyyae, KOTJa HallpsiKelne Ha akKyMy-
nsitope coctaBasier 14,0 B. Jenrrenb R3/R4 paccumtvisaercst st hopMHpOBaHUsI Ha
HelHBEPTHPYIOLIEM BXOJe HanpsxeHus 4,5 B, ecin naapsikeHle HA aKKYMyaAsiTupe
coctasisier 11 B,

Koraa nanpsixesiiie Ha aKKyMyAsSTope COOTBETCTEVET 3aIAHHOMY JIAala3oHy, ro-
TeHUHA] HEHHBEPTHPYIOUErO BXO/[@ OKASLIBAETCS HONbIIE, YeM ITOTeHIIA HHBEPTH-
pyfoniero, xoroprii coxpaHsgeTed Ha yposue 4,5 B npu nomow fmnoaa CR2. Hpu na-
JHIYHI Fa HCHHBEDTHPYIOUIEM BX0/Ie HANPAKCHIA HIKE YRKAZAHHOTO YPOBHS CHUTHaN
Ha BBIXO/le KOMITapatupa H3MeHSEICA Ha HITRKAUIL 1f 2aropuercs cBeto oA, [Tpn yeenn -
YeHHH HanpsKeHAS akkyMyasi1opa cere 14 B Ha henusepTupyiomeM Byoje ¢ noMo-
wpio avoga CRi ¢gopuupyercy vpopens Hanpsukenns 5,5 B, Ecau sanpsokexne ma
MHBEPTHPYIOILEM BXO/e NBErBICHT 10T VPOBCHD, CHTHAJI HA BHIXO1E KOMIaparopa
MOMET CHOBA H3MCHUTBCS Ha RRU3KUIT, UTO TAK/KE NPIBETET K BKIUEHHIO CRETOANN A,
ITokasanubie Ha cxeMe pesncTops! RS u R6 no3posnstior peastnisoBarh cxeMy rHCTepe-
3UCHOTO MePeKITINIeH1s.

HIpir e 00 ts30BAHMY OOePAIRIOHROIV YOIUTHTes, Hanpinep LMA24, aist mocTpu-
€HNST KOMIAPATOPR HANPAKEHITA Lo IBTSeTLs BOSMOKHOCT L EPHMEHCHUS [BYX CBETO-
ANON0B. 3eNICHOP CBERNESHNE B TAKOM CIydae OVILT UPH COXPAHCHHHE YPOBHS Halpsxe-
HUS aKKYMYJARTOPA B 33JAHHOM IUaNa3oe, 2 KpacHoe ~ IIPH BBIXOAC 33 €ro Ipatliibl.

YCTPOMUCTEBO YIPABJEHUA PEXXMMOM PAGOTbLI
AKKYMYJSIATOPHOM BATAPEMU

YerporcTBo yipaniienns peARMoM padoTe akKKYMY.TSTOpHOI BaTtaperr (pic. 14.2) no-
3BOJISLET PENINL b 3a1aM Y, CBA3RHHVIO ¢ 0OCTVIKUBAHIICM 1 9KCTLAYA Tl HITKedb-Ka/l-
MHEBBIX akkyMyJadaropon, OHO 1pe;y CMATPUBAET NpeABapH1eNbHblil Paspsizl HIIKeIb-
KaJMHEBOTO aKKVMYJATOpa 0 3aJaHHOTO VPOBHS, WTO VMeHbIUdeT BEpOSTHOCTD
noaBieHud aderra «3anoMiHanusy. [locse 3aBeplieHst TPOUEAY LI pa3paia akKy-
MyJisTopHas 6aTapest 06LIYHO aapsukaeTes Ha 25%, TIPI HTOM RHYTPEHHee COlPOTHBIIE-
HMe afeMeHTa cHibKaercs Ha 40% 11 Godree. [Tocne 1101HO1O 3apsdia aKKVMYIHTOPHOM
6arapen obecneunBae rcs ee SIMIOINYCCKAS TOA3APANKA A UG UICPIKAHIS R TIOJIHOC-
ThIO 3apskenHoM cociogany. Cxema y c1poilctBa Moxe1 OnTh OIKTIOYEHS, YTO TIOIBO-
JeT UpH HEeOBXOAMMOCTH HCIUIh3NRATh ¢ Ui OMCTPOTo Japsdia akKyMyJsITepa.
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UHAMKATOP YPOBHSA HAMPAXXEHUS 2JIEMEHTA NMUTAHMUSA

Yr1obsr chopMHpOBaTh TpedYeMblil ypoBeHD Ha- v
MIPSDKEHMA 151 YIIPaBJAeHNsI CBETO/{HOHBIM HH-
AUKATOPOM TpU pabore ¢ OOHUM J7eMEHTOM
NMUTaHHs, HeoOXOAUMa cXeMa MePeKIIoYeHHd
(puc 14 3) OO6BYHO HcHoJb3YeTCs yipasse-
MBI HanpspoKeHMeM acUMMeTPITUnbIL MyJIbTIi
BUGPATOP ¢ HEOOMBIINM IIOPOTOBBIM HAITPSUKE-
HMEM 3dIyCKa, OTIpeflessieMbIM U3 COOTHOIIEHIIS
R4(R1+R2)
™ R{(R3+R4) *F

Hlpu npepbllleHUH MAaHHOTO MOPOTOBOIO
YPOBHs YacToTa MepliaHMil HauliHaeT yBe TIYH-
BaThCsL ¢ pocToM HanpspkheHHs [logobHas 11H
JuKaliMs gBjseTca BecbMa 3¢ ekTUBHOM (IO
CPaBHEHHUIO ¢ OOBIYHBIM PEeXUMOM MEpPIaHUH MHIMKATOpa) U MOKA3bIBAET JMHAMUKY
YXYAUIeHNsT paboYMX NMapaMeTpoB aKKyMYJIATOpHoIl 6aTapert Kpoae Toro aopoliadq
CBETHMOCTDb HHIHKATOPd 06eCIIeYMBAETC s IIPH CYLUIeCTBEHHO MEHBUIUN 3aTPalaX MOl;-
HoctH [[JIs mpUBeleHHBIX Ha cXeMe HOMITHAJIOB 37TeMEHTOR [1epHO/] MePLAHHH COC TAB/i
eT 1,4 ¢ npu Hanpstkenni 1,2 B u toke 300 MxA 1 5,5 ¢ npu Hanpsxenmn 1,55 B 11 Toke
800 MxA CiremyeT OTMETHTb, YTO B OOLIYHOM PeKHMe MEPIAHUIT NOCTIDKEHIE aHAN01 MY
HBIX [10Kasaresell apkocty NoTpedosasio Gbl GOPMIPOBAHIST TOKA NOPATKA 5 MA

D1
Kpachen Y707

National Semiconductor Puc. 14.3

NMPOBHUK AN AKKYMYNATOPA

TIpo6HUK A1 aKKyMY TATOPA O3BOJISET IPEo18pa- Komtponshes
THTb Cly4au pa3pyuleHNs GaTapel UIH HoJlyYeHus /\4 pa::icmwa
TPaBM OIlepaTOPOM, MOCKOJIBKY JaeT BO3MOMHOCTD I /T 02
MPOKOHTPOJHPOBATL NMPABIVIBHOCTD TTO/IK TIOYEHIIH 3w :EHK
3apsITHOTO yCTPOiicTBA 4€) e 2%
Tipu ucnonb3oBanny npoGHNKA, NOKA3aHHOTO Hd »{/&5 i
puc 14 4, nonoxuTeabHbI BBIBOA Kabesisd MoJcoe u- 3eneHs b gg;g;;yg;gg;"grg
HAETCA K [ONOKUTETbHOMY BHIBOIY al Ky MY TATOPHOM YCTROCTEA BRIy YAATONS

6atapeu Ilocsie 3TOro KOHTPOJALHOM MTACTUHOMN Hy K-
HO KOCHY'1bCSI OTPHUIATEIBHOTO BBIBO;IA AKKYMYJISITOP-
Holt Garapeu Ecnu 6atapes moaxiioueHa NPaBIi IHO TOK &Ver MPONOMITD O KO-
TPOJIBbHO# MTacTHHB yepes pesuctop R1 ceetommon LED1, simox D1 11 orpriate nbHLL
BBIBOJL 3apSi/IHOTO YCTPOHCTBA K MOOKUTCABHOMY BBIBOTY AKKyMYJIsi10pHOI GaTapers
pu saropanun senenoro ceerommona LED1 cexvet Haaexno saducipopalh oTpIi-
HaTe/bHbIA BBIBOJL Kabesis U BKTIOUNTh 3apAntoe veTpoHcTBO

TIpi usmeneHHH MOMSPHOCTH BBIBOJOB 1Ok OVAET IIPOXOAM1E B ITPOTIIBONOTOKHOM Ha
TIpaBJieH1H, B Pe3V TETatTe Yero BRI ¢ kpacHu csetonon LED2, mpeayipesk laionii
onepatopa 06 onacHoil curyaunu Ecai nonsprocTb Kabens m3vienena anon D1

Popular Electronics  Pue. 14.4
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sauurHt ceeroguon LED1 or BoazeitcTBHsT H3GBITOYHOrO 06paTHOTO HANMPSKEHUS.
B nono6HoM ci1yyae HyKHO HeMe/ITeHHO OTKIIOYUTD 3aPAHOE YCTPOUCTBO U H3MEHHTD
NOJISIPHOCTD MoACcOeINHeHHs Kabens. Ecau xke 3apsiinoe ycrpoiicTso 6b110 BKIIOUEHO
paHee, 3aropsiTest 0ba CBeTOAMOAA: MOA0GHBIE YCTPoHcTBa 06bIHO HOPMUPYIOT NOCTO-
SIHHble YPOBHH HANPSKEeHHUA ¢ yIbCAlUsMH B IIPEANOJIOKeHNH, YTO aKKYMYIATOPHbIe
Gatapen oTHUIBTPYIOT U YCTPAHSIT 3TH MyJIbCALIH.

MHAMKATOP HANPAXEHUSA AKKYMYNIATOPHOW EATAPEM

«‘iV C nomopio mukpocxembl MAX691A dup-
Voo MbI Maxim HecI05KHO 0OHapYKHUTh aKKyMy-
1 Aas JsTOpHBlEe Gataped ¢ HU3KHMH YPOBHSIMH

MAX691A | K akkymynaTopHoi

MAYE934 farapee HanpsbkeHus (puc. 14.5).
MAXB00L

C HU3KIM YPOBHEM
MAXBOOM HaNPAXEHUA

PFI Pre

123

2,0-5,5V

Maxim Puc. 14.5

MHAMKATOP PEXXMMA 3APAAA AKKYMYNATOPHOMN

BATAPEM
- A———— )
OrpaHuunrens Toka
(8 3apagHOM
ycTpOicTae)
K ncrouHmnky L K Hukens-
3apAAHOro < Xaamuesomy
HaNPAXEHUA aKKYMYNATOPY
)
Radio-Electronics Puc. 14.6

B npouecce 3apsina akkymyJAsSTopHO# 6aTapen Iepenaj HaNpsKeHUs Ha Pe3HCTOpC
BBI3BIBAET OTKPhIBaHHe TpaH3ucTOpa Q1 u BraoueHHe ceeroauoza LED1, Beanyuna
CONPOTHBJEHUs peaucropa R onpefessieTcst 13 COOTHOMIEHUA:

065
RSEN\P [O\Il B IcmRGF [A] ‘

SENSE
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s g

MHAMKATOP CTATYCA AKKYMYJISTOPHOMW EATAPEMU

B cxemax nmuTaHus c akkymMyasTopHoii 6a-
Tapeeii yaeTcs peaiu308ath pA/i IPEUMY-
IIECTB, OHO U3 KOTOPBIX COCTOHT B TOM,
YTO BBICOKHIT YPOBEHb HANPSDKEH ST aKKY -
MYJITOPHOH Garapey, HeoOXOMMMBII IS
HOPMaJIBHOTO (DYHKIIMOHMPOBAHUS CXe-
MBI, MOKHO JIETKO IIPOKOHTPOJNHPOBATD
C IOMOIIIBIO COOTBETCTBYIOLIEr0 MHAHKA-
TOpa. ITO 0COOEHHO BaXKHO IIPH UCIIOJb-
30BaHUM W3MepHUTEJbHBIX NMPHUOOPOB,
JOCTOBEPHOCTD IIOKa3aHUI KOTOPBIX CO-
MHMUTEJIbHA.

Biiok uHAMKAIMH cTaTyca aKKyMyJIs-
topHoit 6atapen (pHc. 14.7) npeaHasna-

R1
680k

R2
12k

National Semiconductor Puc. 14.7

yeH Aas1 paboThl ¢ ucTouHuKOM Hanpsiokenust +9 B. [lpu yMeubiteHun Hampsikeuns
Hike ypoBHs 7 B cBeroanoxn 610ka nepeBoANTCS B PEXIIM MePIIaHILil, a D0 0CTILLC -
Huu 6 B racter. Ecoy HHAMKALMS TPOMEKYTOYHOTO OTKA3a AKKYMYJISITOPHOH Garapett
He Tpebyercs, peaucrop R3 He HyxKeH, a conporupienite pesiictopa R1 MoxkHO yyvenn-

HIMTh BJABOE.

CXEMA NOAKNIOYEHMS JIMTUEBOIO AKKYMYJIATOPA
AN NUTAHUSA YCTPOMCTB NAMATH

st pesepBrpoBanus 6J0Ka NHTaHUS
YCTPOMCTB MTaMSITH YacTO PHMeHSI0TCS
MajorabapuTHble KOHIEHCATOPBl 60Mb-
moit emxoctu (prc 14.8). B atoM cay-
yae KoHAeHcatop emkocTbio 0,1 @
(100 000 MxD) 1 s1Ba AMOAA TIPAKTHYEC-
KM 3aMEHSIIOT JUTHeBLIH aKKyMyJsITop.
Tem He MeHee JTUTUEBBIH aKKYMYJISITOD
MOXII0 COXPAHUTD VIS peasTH3aLlITH 1BOH-
HOTO pe3epBUPOBAHHUA.

e T+5V

47 V NuTtneeniit
: ' aKKyMyaTop
+ I 18
Ci 0.1F 1
l 1] O3y
1
J
\ LononHutensHas

cxema

i
]

I

I

]

i

I

: D2 + 32V
I

I

|

I

]

I

QST Puc. 14.8
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UHAMKATOP YPOBHS 3APHOA
AKKYMYJNIATOPHOM EATAPEHN 12 B

7+ O * Ha puc. 14.9 npusegena cxeMa IpocToro MH-

R1 2 JIMKaTopa YPOBHS 3apsija aKKyMYJISITODHOI

6800 1.2K Garapen. [ .

pen. [Ins popMupoBaHus 1uanasoHa pas

PELIEHHBIX YPOBHEll HaNpsDKeHUS PEKOMEH-

Broawoe ,%{, B%, JIYETCS. UCIIOJb30BaTh CTaOHINTPOHBL
HanpsiXeHne

LED1 LED2

\-© ~7L

McGraw-Hill Puc. 14.9




FNMABA 15
MOCTOBbIE CXEMbI

MOCTOBOM YCHJIMTESNIL CUTHANA

+3V
O
2V —- AV
Rs
2V « AV
1500
Ry
Burr-Brown Pue. 15.1
Ta6nuya k puc. 15.1
Tpebyemasn sennumHa Bennynna conporusnenmns Banxaiiwee HOMUHANEHOE 3HQYEHHE
xoapduymeHTa ycunenuna peancropa R, Om conpotusnenns pesncropa R,
aonyck 1%

) He ucnonesyerca He ucnonsayerca
2 50000 49,9 kOm o
5 12500 12,4 kOm
0 5556 5,62 kOm )
20 2632 2,61 kOm )
50 o 1020 i ©1,02«Om
00 505,1 511 Om .
200 251,3 249 Om ] ]
500 T 100,2 100 Owm
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Ta6nnua k puc. 15 1 fokonyarue)

Tpebyeman sennumnHa Benuuuna conporusnenmns Bnuxasiwee HomuHansHoe aHaveHne

xo3¢ppnuneHTa ycunerns pesucropa R, Om conporusnenus pesucropa R,
Ronyck 1%

1000 50,05 49,9 Om

2000 25,01 24,9 Om

5000 10,00 10 Om

10000 5,001 4,99 Om

OnepayuonHublii ycunuteas INA118 Moxer NPUMEHSITHCS ¢ HC10YHIEOM ITHTAHHS
B uala3oHe HanpsikeHuit ot +2,7 no +36 B. Ha cxeme (puc 15.1) nponumoctpupo-
BaH THIOBOI BapuaHT IocTpoeHus ycuairens. Beisoa Ref siech casan ¢ semistHoit
wnHoi. I1pa Hy/leBoM 3HaueHHH AU depeHINANBHOTO BXOJHOTO HATIPSIKEHMs Ha Bbl-
xofie Takxke OyzneT Hanpspkeruc 0 B (motennman seMiasHoN mimubt). B Tex caydasx,
KoTIZa Harpyska MOJK/II0YAeTCs K YCHAUTETIO o AaHHOH cXeMe, IHANa30H PeaJbHBIX
M3MeHeHHH BBIXOZHOIO CHIHaJa yCHIIITENs] OrpaHnYeH YPOBHEM NpHOIH3HTEIbHO
36 MB. Tunosas BbIXOIHAsI XapaKTCPIICTHKa MO3BOASET MPOCACAUTD U3MEHEHUS Bbl-
XOJ{HOT'O HAIpPshKeHUsT NPH KostebaHisaX BBIXOAHOro Toka. [lonbupast conpotupIeHne
peaucropa R, MOXKHO M3MeHATD Ko3DQUUIENT YCUACHHS (CM. Ta0IMILY)

Tlpu rcnonb3oBaHUK OAHONOAAPHOTO HCTOYHIKA MUTAHHA HAMPsKeHUs +V 1=V o
IDOJXKHB paBHAThCs 1,1 B (oTHOCHTeIbHO TOTCHIHANA 3eMJISTHOH MK, YyTo obeciie-
yuBaeT TMHeHHbIIT XapaKTep peobpasosanus curhaszos Coelniirh HHBCPTHPYIOIIHIT
BXOJI C 3eMJISHOH IIHHOM ¥ KOHTPONHPOBATh YPOBEHL HANPSDKCHIIS Ha HEMHBEPTHPYIO-
IIEM BXO/(e He PEKOMEHye1Cs.

na onpezenenust HpaxToOpoB, KOTOPbIE OKA3LIBAIO I BISHIE B POKEME MATOTO CUT-
HaJla, ClelyeT elle pa3 o6paTHTbeA Kk cxeMe. B gannom cavyae ycuwsurreasr INA118
IIMTaeTCst OT HCTOYHHKA HanpsukeHneM 3 B. Pesnctop R,, nogkmwyenHslil K HIDKHCIH
TOYKe MOCTOBOII CXeMbl, 0OCCIIEYHBACT COO [BETCTBIE BBHIXO/THOIO CUTHaJa 3TOI CXCMEI
TpebyeMoMy [HAIIa30Hy CHH(AZHOI0 BXOAHOIO CHIBATA YCILIN 1814 TOJIbKO B PeXKilMe
YCUJIeHMsT MaJIOTO CHUrHaa.

MOCTOBAS CXEMA YMTCTOHA

llokaszannasg na puc. 15.2 MocroBasi cxema YUTCTOHA 0GBIMHO HCTINJIH3YCICS IS H3ME-
penusi conporusenus. Pesucrop R7 npexsapurentuo wanubpyerca u cHabxaercs
COOTBe1CTBYIOMIE]l KON, NIPI 3 TOM JIOJPKAD] BRITIONHSITHCS COOTHOUIEHHS:
R, R7 R7

e ———— = — a1 R\=-— (c1 R{ 10 R5).

(orR1noR5) R6 ' R6 ( )

OO6brunto Npy MpoBeAeHUH TOAOGHBIX H3MEPCHHUIT FeHepaTop 3BYKOROH YacTOTH
HacrpanpaeTcst Ha 1 kIt
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AAA

> LA AL
Ry R2 R1 2 \
f—‘M——i JEV LTI
A R3 3 1
10K x100 [uanasox
J1 +t——WA—>o0 |
ronosHble R4 4
TenedoHb! 100K x1K 5
1K o—%——j
RS x10K
1M
T1 AVAVA'
8 R6
} 10K
AAA -+ Wy
R7 v,
10K o] D
-O Bxopor ©
renepartopa HY
10Vep

Popular Electronics

Pue. 15.2

MOCTOBOW YCUJIMTESIb CUTHAJNIA C KOMNEHCALIMEN
IYMA

Popular Electronics

Puc. 15.3

B cxeme (puc. 15.3) xoHpercatop C1 yMeHblIaeT ypoBeHb LIyMa HAlpsDKeHUs [HTa-
Hus Ha 20 pb. C moMompio pe3ucropa RS MpousBogUTCS MOACTPORKA A1 NOCTUIKEHUA
onTHManbHOro addeKTa MoxasaeHus B pexuMe cuigasHoro curiana. Pesucrop R8
NO3BOJIsIeT PeryaupoBaTh K0a(hGUINeHT YCHIeHHUS.




rMABA 16
BY®EPHbIE CXEMDbI

BY®EPHOE YCTPOMCTBO
C EAMHUYHLIM KOYOPDOULIMEHTOM YCUJIEHHUSA ANd AUN

Crapwwue
o Ao pa3spagb!
(s)ric
AD674A
KoadpdpuumeHr o CE

ycuneHust

CpepHnve
pa3pagb

YposeHb
CMeLLeHns (13) 10V 15V 0

=10V
AHanorosbiv ©
BXoA

Analog Devices Puc. 16.1

Bydepnoe ycrpoiictBo (puc 16 1) MoXKeT yCIelHo MpUMEHSThCS ¢ 12-paspsaHbIMU
AIIII, xoTopble XapakTepusyloTCs BpeMeHeM peobpa3oBanus 5 Mkc u 6osee IHupo-
Kas I10JI0ca YacTOT olepaiiionnoro ycunutens AD845 obecnieurBaer HeGONMBUIYIO Be-
JINYMHY BBHIXOAHOTO MMIIe/laHCca Ha BHICOKHMX YacTOTaX IPH MCIIOIb30BAHUU 3TOTO YCHU-
JIUTENS B PeXKKMeE MMOBTOPHUTENS CUTHANOB HANPSKEHHS
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BY®EPHLIA YCUJIMTEND AJIS BLICOKOOMHOIO
MUKPODOHA

MPF 103

15V

—/o—{»—-—l

10 uF

+ HW3KOOMHBI
BbICOKOOMHbIA 22 BbIX0[,
MWUKPODOH MO 330 O l

B cxeMe, mokasanHol Ha puc 16 2, moanepxuBaeTcss HU3KUI BRIXOAHOMN UMIIeAAHC /IS
BBICOKOOMHOro MukpodoHa 3xech pakTHYecKy He IPOUCXOIUT YCUJIEHHUS 110 Harlpsi-
XKeHHI0, OTHaKO 0HecrieYnBaeTcsl yCuIeHe 0 MOITHOCTH, OCKOJBKY BeJIMYMHA BbI-
XOJIHOTO MMIIelaHCa OKa3bIBaeTCs BechMa Hebonbiodi (mopaaka 300 Om) Koadbduuu-
eHT yCUJIeHHs 110 HalpsbkeHHio paBed —6 1b (0,5)

Willham Sheets

Puc. 16.2

LWKMPOKOMNOJIOCHOE EY®EPHOE YCTPOMCTBO
OBLLEFrO HAZHAYEHMUSA

RIN RF
(BapwvaHT) 1k

Bxoa [ )

25v -SVito
-15V

Analog Devices

Boixog

Puc. 16.3

Cxema (puc 16 3) xapaxktepusyercsi eIMHHYHBIM K03 PHIeHTOM yCHIeH s B II0JI0-
ce yactoT A0 70 MI'm Muxpocxema U1l mpeacTaBieHa ONEPaIIIOHHBIM YCUIUTENEM

ADB817 dupmer Analog Devices
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BY®EPHOE YCTPOMCTBO ANK AL I

v RG1 RFB1
iy 56202 5620
4 AA—g—— M
®
RTin ATa ‘
86 602 0, 75Q AD773
[ 0, 10 81T 18MSPS AL
[ ®
V U1 26) Vin A
AD811
RG2 RFB2 37) Vin B
5360 5360
@
0 L
U2
v, ADB11
cV, \ oV!Z
? ? Y
<
de Les L cs
Towr Towr T roprrasv
6 Lz Lo Lcs
T owfF T owr “T* 100pFr25V
-0
-sv
(=] -]
~Vg1 -vg2
Analog Devices Puc. 16.4

IIpumeyanue. Kondencamopvt C1 — C4 ucnonv3ytomcs 6 yenu numanus MuKpocxem
Ut - U2

YerpoiictBo, npencraBnaedHoe Ha puc. 16.4, uicnonb3yercsl, KaK NPaBUJIO, COBMECTHO
¢ 6pIcTpozeiicTBy oMM 10-pa3psIHBIMU aHATIOrO- M POBBIMHU IPe06pa3oBaTESAMI.
CnenyeT OTMETHTB, YTO 3TO YCTPOMICTBO ClIEHHANbHO paspaboTaHo A/ yipasiaenus 10-
paspsannbsiMu AITI co ckopocThio npeoGpasoBanus go 18 msps. [Tutanue ycrpoiicra
OCY1UECTBJSIETCSA OT UCTOYHMKA 5 B,

HEMHBEPTUPYIOUEE KOMMYTUPYEMOE EBY®EPHOE
YCTPOMCTBO AHAJIOTOBbLIX CUFTHAJIOB

110V Vi 0——07o-
H10V Vg O—prmec® 0 >

O Vour
10V Vi3 0——07 0 +

+10V  ViNg O—1OAAAO—
Row ~
10082

Analog Devices Puc. 16.5
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Ha cxeme (puc. 16.5) nmpeacrasiieno koMMyTHpyeMoe 6ydepHoe ycTPOHCTBO HeHHBep-
TUpYIOLIeTro THIA.

NOBTOPUTEJIb HANPAXXEHUSA

> 1Y 15V
R, O

AAA
v

Bxoa O—m

BydepHbin
[¢)%

National Semiconductor Puc. 16.6
Ilpumeyanue. R . = T.

Ha cxeme (puc. 16.6) noxasan npocToil HOBTOpPUTENb HANPsIXKeHUsT. PekoMeHTyeMble
THIIBI MUKPOCXeM IIPUBEJEHbI B TabHIle.

Ta6nuuya k puc 16 6

Tun onepaunonHoro ycunutens PexomeHgyembisi Tun 6ydepHoro ycrpoiicrsa
IMI01, IM108, IM741, LF151, 1H0002

[HO022, 1H0042, |HOG52

[F155, [F156, IF157, LH0024, [H0033

LHO032

LHO024, LHO032 LH0063 ) ) i

BY®EPHbIH YCUNIUTEJID C OAHONOJISPHLIM NUTAHUEM

Yep=t20v

Bydepusriit yeumirens (puc. 16.7) Moxer pa-
60TaTh C O/THOMOIAPHLIM I TaHHEM 11 He Tpejty-
cMaTpuBaeT BKJIOYCHHSA KaKIX-JTHOO CrelH-
a/bHBIX PeXXUMOB paborsl BxoxHoll curnan
YCTPOIIC IBA CMeil(eH IO TOCTOAHHOMY TOKY C 11~
JIbIO 33JaHus cpefnero paboyero ypoBHs, 4To
obecrieyiBae1 GecripenaTcTBeHNOe MIPOX0OXK/e-
Huye IepeMeHHOro CHrHaa, BelllYynHa BXOAHO-
IO MMIeAaHCd YCT1POICTBAa HA HU3KHX 4acTOT4X
National Serniconductor Puc. 16.7 cociasnsier npumepiio 500 xOum.

8xon

e i
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NPOCTOE ABYHANPABJIEHHOE BY®EPHOE YCTPOMUCTBO

..............................

IC-1A
7415241

IC-28

G
Ic-18 goaTF  T4LS241

1405241 =

Electronic Design Puc. 16.8

YerpoiicTBo, n306paskeHHoe Ha puc. 16 8, HcmonbayeT ABa olNepallHOHHBIX YCHIUTES
741.S241. Koraa B 06enx TMHUAX BBOAA,/BbIBO/Ia IPHCYTCTBYET CUTHAT BHICOKOTO YPOB-
H#, BKJIoYaoTcsl MuKpocxeMsl IC-1A i IC-2B, B pesysbrate uero HHUUHMHpPYeTCs Opo-
necc 3apsga kKonaeHcatopoB C1 u C2 curHajoMm BbICOKOro Hampsbkenus [[nst npex-

OTBpallleH}s CJIy4aeB 3alIOMUHaHIIS JJOTHYEeCKOH eIHHULIBI OJHOBPEMEHHO 3aNHPAKTCS
anementsl IC-1B i IC-2A

BY®EPHOE YCTPOMCTBO AJig ALN Ul

0 1pf

— ..I.,F
= ="

a

Vo — L R
12 LT1366 r—l C/SHON Ve (REF) |— §

CHo Ckps 2

L7C1288 s

1 Dout g

- 3

p4

-E" GND Oy
Vi = = OWeg - 03
y

Linear Technology Puc. 16.9
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B cxeme (puc 16.9) npumMeHsercs onepantMoHHbI ycunutens LT1366, xkotopsiit
ynpasJsier paboToil IByXKaHaIbHOIo aHaltoro-uudposoro npeobpazosarens LTC1288
¢ MastbiM oTpebsiennem Toka AIIT LTC1288 obecneunBaeT hopMupoBaHHEe OMOPHBIX
YpOBHell HallpsDKEHMSI U XapaKTepu3yeTcsl UIMPOKUM JIMalla30HOM BXOJHOTO CHrHasla
(BILIOTH O HANpsOKeHUS MUTaHua) Hanuuve BHyTpeHHed cxeMbl cTpoGHpOBaHUS
M03BOJIsieT 06OUTHCH 6e3 BHEIIHel cXeMbl CTPOOMpPOBaHHs M 3alIOMMHAHUS, 0JJHAKO,
MTOCKOJIBKY AJINTEIbHOCTh BpeMeHHOTo HHTepBaia ycraHoBKH AIIII cocraBnser Bcero
12 MKc, MOKeT MOTpeboBaThCs yPaBJASIOUUI ycunurens (ApaiiBep). OmnepanioHHbIH
ycunureab LT 1366 npeoGpasyer BXomHble CUTHABL B AHANA30He, IPAKTHYECKU COOTBET-
CTBYIOIIIEM YPOBHSIM HAIIPSKEHUS IUTAHUS, U XapaKTepH3yeTcsl HeGOMbIINM YPOBHEM
CMeIIeHNsT Ha BXOJE, UTO YI06HO /7151 €er0 UCIOJIb30BaHU COBMECTHO C MasIoNoTpebJsiio-
mpmu Hu3kouactoTHeIME AIIIT Kpome Toro, BeIXoaHOIll CHTHA OlepaniMOHHOIO yCH-
JIMTEJIS] U3MEHSIeTCsl ToJIbKO Ha 1% npu konebaHusx Toka Harpysku (emkocts 100 nd)
Ha 3 MA 3a Bpemsi MeHee 1,5 MKc
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CUHXPOHMU3ATOP C SARAHUEM BPEMEHHBIX

MHTEPBAJNIOB
R
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Electronic Design
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Puc. 17.1

B psaze ciyuaeB Heo6XonnMo GhoOpMHUPOBAaTh UMIYJILCH C KOPPEKTUPYeMOI AJINTeNb-
HOCTBIO [ BpeMeHeM UHMIMUpoBaHus. B cunxponusarope (puc 17.1) Bxoanoit curaan
HHBepTHpyeTcs U GydepusyeTcs ¢ momoisio aneMenta U1A, a U1B u U1C nosropHo
MHBEPTUPYIOT U BHIPabaTHIBAIOT U3 HErO CUTHAJ IIPAMOYToJbHOMN (opmbr. [ToTennumo-
MeTpsl R3 1 R4 obecneunBaioT GpopMHUpoBaHUe OMOPHOTO HallpskeHH s KOMIIaPaTOPOB

3ajtaBaeMasi MOJAPHOCTb BXOAHOTO CHUTHAJIA TI03BOJISiET OAEPKUBATh BBIXOZHOM
TpaH3ucTop U2A B OTKPBHITOM COCTOSIHHH BILJIOTh 10 TOTO MOMEHTA, KOIZla HallpsxKe-
HH€ 11a HEHHBEPTUPYIOWEeM BX0/ie IPEBBICUT KOHTPOJIBHEIM YpOBeHb, YKa3aHHBIH MO~
TenunomMerpoM R4 (Hacrpoiika mosnosxenust nepennero dbponta) Ilpu npepbimeHun
KOHTPOJBHOTO YPOBHS YIOMSIHYThIH BBIXOIHOH TPaH3HCTOp 3altMpaeTcs U ypOBEHb
BBIXOHOTO CUTHaJIa Bo3pacTaeT OAZHOBPEMEHHO MOJIAPHOCTh BXOAHOIO curHata U2B
OTpeAeNeTCs TaK, YTOOBI BHIXOJHOI TPaH3HCTOP GbL 3allepT, I0Ka HalpsKeHMe Ha HH-
BepTHpyloleM BXoJle He NPEeBbICHT KOHTPOJILHBIA YPOBEHD, 3a/laBaeMblil C TOMOIIbIO
notennpoMerpa R3 (HacTpoiixa 1100xeHus 3aaHero GppouTa) IIpu oToM BHIXOAHOI
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tpanaucrop OY U2B orkpniBaercs, a ypoBeHb BBIXOJHOTO CHUTHaIa U3MeHseTCd Ha
HU3KWH (BCAeJCTBHE UCIOIL30BaHMA Jornyeckoil koudurypaunu MJIW npu noaxiio-
geHuH MUKpocxeMmbl U2). BrixogHoil curgan Muxpocxembt U2 Bask bl HHBEPTUPYeT-
cst u 6ydepusyercs anementamu U1D u U1E. B pesysnsrate ¢opMupyercs UMImysbe
C peryJiMpyeMbIM NOCpeacTBOM MOoTeHIoMeTpa R4 nosnoxenueM nepenHero ¢bpoHTa
(MOMEeHTOM Hayaja UMIy/Jbca) U peryJupyeMsM NIPU MOMOINM HOTeHHHOMeTpa R3
ToJI0KeHeM 3aHero ppoHTa (MOMEHTOM 3aBepIlieHUsT HMITyJIbCa).

BrixonHble CUrHAIBI KOMIIAPATOPOB CMEIUHBAIOTCS C BXOJHBIM CUTHAJIOM, OCTYIIA-
1omuM yepes peauctop R6 u anement U1C. I10 nosBosnseT uabexarsd J0XKHBIX Iepe-
KJI0YeHW KOMIIapaTOpoB B Npollecce H3MEHEHUsI BXOHOTO CUTHaJa BHE 3aBUCHMOC-
TH OT TIOJOXEHUHN MOABWXXHBIX KOHTaKTOB NoreHnuoMerpoB R3 u R4. B wurore
peasM3yeTcsl Tak Ha3biBaeMblil 3¢ ¢ekT 3allOMUHAHUS BBIXOAHOTO ciirHanta. Ecau 6w
aTOT 3PdeKT OCYIIECTBISICH C IIOMOIIBIO U POBHIX CPEACTR, OTPebOBAIOCH 6Bl HC-
[10JIb30BaHUE 1IeJIOT0 psjia JONOJHUTENbHDIX JOTHYECKHX 37IEMEHTOB.

IIpn ykasaHHBIX Ha cXeMe HOMUHAJaX 3JeMeHTOB yCTPOMCTBO obecrieunBaeT 3¢-
dexruBHyI0 paboTy B ananasoHe yactor 50-150 kI

HU3KOYACTOTHbIH CHHXPOHU3ATOP

220 50 k
+
—0 ¢ 0
300 uF 300 pF
1 8 1 8
£ - 0003
2 _7_ C 2 L
3| 3909 |6 3] 3909 is
= A . o
4 5 4 5
B1 B1
E_q----. . -k
Electronics Now Puc. 17.2

B cxeMe, nmokaszanHoit Ha puc. 17.2, muxpocxema LM3909 npezcraBieHa Kax ycTpoii-
CTBO YIIpaBJeHHs UMIYJIbCHBIM CBETOMNOIOM U MpelHa3HavYeHa JJja (pOpMUPOBaHMs
HU3KOYaCTOTHBIX UMITYJILCHBIX IOC/e/ioBaTeIbHOCTEM. [lapaMeTpsl BHIXOJIHOTO CUTHA-
Jia JIeBOii CXeMbl MOTYT HACTPauBaThCS IyTeM U3MEHEHHST eMKOCTH COOTBETCTBYIOUIErO
KOHJIeHCaTopPa, a HACTPOHKa YaCTOTHI MTPaBoii CXeMbl OCYLIECTB/IAETCS ¢ IIOMOLIBIO MTOA-
CTpOeYHOTO pe3}ucTopa. B xavectBe akkymyssropa Bl ucnonnsyiorcd OJUH HIM AB2a
HIEeJIOYHBIX dJIeMeHTa ¢ Haupskenrem 1,5 B. Mukpocxema LM3909 ¢opmipyer mm-
Iy/IbCHI TOKA AMILIMTYOM 110 45 MA TIpH ypOBHe HanpskeHils Gonee 2 B
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ITporpaMmupyemsiit 16-ypoBHEBBI1 reHepaToOp TOKA AOIYCTUMO MOJHMUIIMPOBATh Ta-
KMM 06pa3oM, 4ToObI UM MOXKHO 6bLJIO yNPaBJIsATh, UCHONB3YS MOPT APUHTEPa. JTo
JIOCTUTAeTCs 32 CYUET KOMMYTAallUH Pe3UCTOPa, YCTAHOBIEHHOTO MEXIY BBIXOJIOM Ole-
panuonnoro ycuaurens OA1l reHepaTopa ¥ BXOJIoM onepaliuoHHoro ycunurens OA2,
AnasnoroBslil 16-kaHanbHBIT MyJIsTUILTEKCOp Ha MUKpocxeMe IC1 (na ocroBe KMOII
CTPYKTYp) 3aJeliCTByeT OWH U3 PE3NCTOPOB € YUE€TOM KO/[a, IePechlIaeMoro C [opTa
[IpUHTEpa 110 YeThbIpeM M3 BOCbMH NHGOPMAIMOHHbIX IMHHUH CBS3H1 (BRIBOALI ¢ 2 1Mo 9).
Kpome Toro, ojina 1uHUS ypasieHHs (BbIBOA 1) CAYKUT JJ151 HHUIIUMPOBaHUS OCHLI~
Ku Kona. B pesyussrare 4-paspsaHoe ympasisiolee CI0BO IpHMeHsETCs A BEIOopa
16 BBIXOAHBIX JUHUIA (B TabJHIle yKa3aHbl COOTBETCTBUS MEXKAY YIIPABISIIOUIM CJIO-

BOM II KOJIaMH Pe3UCTOPOB).

Ta6nuya k puc. 18.1

Kopu (napamerp datal

Bubupaemsii peaucrop

0x00 R,

0x01 R,

oxo2 T R

ox03 o TR )

0x04 R, -

o5 ¢,

06 TR, T

0x07 R, o

ox08 R ‘

0x09 Ry o
0x0A R, -
0x08 R,

0x0C R,

s T T TR ST

0x0E ”R,S B

OxOF R

&

Yrob6wl obeciednTh HaleXXHYI0 paboTy reHepaTopa ToKa, MeXK/Ly 371eMeHTaMHU B CXe-
Me JIOJDKHO UMEThCS ClIefiyiolllee COOTHOIEHHE:

Rax Rd — Rb x Rc=0.

YeM MeHbllie IOMYCKK Ha COMPOTUBIEHUS PE3UCTOPOB (0COOEHHO ITO KaCaeTcsl pe3nc-
TopoB R1 — R10), TeM 60bUIMM yIaeTcsi cieaTh BEIXOJHOE COPOTUBJIEHVE reHepaTopa.
Hockonbky onepanuonusiit yeunutens OA2 ucHonb3yeTca B pexkuMe MOBTOPUTE-
s, ypoBeHb ToKa I, = 0, a ro peaucropam R1 — R16 nmpoTexaer TOABKO TOK HaIPY3KH.
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B peayJibrarte

I = Unut
out R\ + R ’

on

ne U =U_,x=1.16, R <150 Om (pu U, = 10 B) n paBHO CONPOTHBIIEHHIO
o/iHo1 0 aHasoroBoro nepexiovarenss (CD4067) B nmpoBozsiieM COCTOSTHIM

Taxum 06pa3om, BeTuyrHbI pe3nctopoB R1 — R16 MOryT onpesieIiThest B COOTBET-
CTBHH ¢ TpeGyeMBIM 3HaueHHeM ToKa 110 GhopMyJe:

AN

R‘ = }—j-m- —ROII

[TpuBeneHHas HIDKe TIporpamMMa, HanucanHast Ha Turbo C++, mosBosiseT KoppeKTH-
pOBaTh BeJIMYMHY TOKA B HArpy3Ke, UCIOJb3YS MepCOHAIbHBIN KOMIIBIOTEP.

Jluctunr k puc 181

#include <stdio h>

#include <dos h>

gdefine OUT_PORT 0x378 /+ 3apaHue afpeca [19 BHXOAHOTO NopTa MpuHTepa =/
#define CTRL_PORT 0x37A /* 3afjaHue agpeca 4nq nopta ynpasieHus npunTepa =/
it main (void)

{

1nt data,
outport (CTRL_PORT , 0x01), /+ PaspelieHne Ha BHNONHEHWe omepaumit «/
delay(1),
outportb (OUT_PORT) , data), /+ Bubop opHoro w3 peauctopos, R1 - R16

(cMm  Tabnuuy) +/
printf ( \n\aR%d selected ', data+1),
return 0,

NPEOEPA3OBATEJIb MHTEPOENHCA RS-422 B RS-232

B ycrpotictse (puc. 18.2) mpuMeHsIIOTCS ZiBa CBETOAMOAHBIX HHAUKATOPA Jis 0TOOpa-
KEeHUs cTaTyca JUHHH CBS3H, a TakXKe OKOHEYHbIEe Pe3UCTophl (TIpH HEoOXOAMMOCTH ).
Pesucropsl conporusieniemM 220 OM 1 CTaGUIUTPOHBI C HAIIPsKeHHUeM CTabUIn3a-
nuu 5 B ucnonbayoTes Ha BXxojax JMHUN nuTaHus uHtepdeica RS-422 B mensx
3aUTUTHI.

llepexmoyarens SW7, noncoennueHHbIA K THHUM CBSI3U uHTepdeiica RS-232, mo-
3BOJIsIET KOHTPOJIMPOBATh Kak liepefaBacMble, TaK U MPUHHMaeMble curHaiel OnHol
13 ocobeHHOCTell JAaHHOM CXeMbI SBJIAeTCs ee CIIOCOBGHOCTD IPOBEPSITh TPOTPAMMHbIE
YyCTPOUCTBa, csi3aHHble ¢ moptom COM1 IBM PC
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YCTPOMCTBO 3ALMTDBI MK € TOMOLLbIO NAPONSA
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Electronic Experimenters Handbook Puc. 18.3

B cxeme (puc. 18.3) mukpocxema IC4, BoimosHsOMAs GYHKIIO CTATHYECKOTO ONlepa-
THBHOTO 3aIIOMHHAIOIIEr0 yCTPOHCTRA, PAbOTAET KaK «HHTEJLTEKTYa bHbIH» BbIKII0YA-
Tesb. B pesynibraTe obecniednBaeTcs coxpaHeHMe JaHHBIX PH OTKJIIOYeHHH HAMpsxKe-
HUA nuTaHuss. OcTanibHasA YacTh YCTPOCTBA 3aIUTHL COJEPKUT JIOTUUECKYIO CXeMy
AE€KOMPOBaHUA ajipeca ¢ Hepembrukoit JU1, Mcnonb3yeMyo st AeKOJUPOBAHUS afl-
pecHoro mpoctpaicTBa pasmMepoM 16 K6 mnst O3V ¢ o6bemom namsaru 32 K6. [Ipu
YUpaBJIeHUH YCTPOHCTBOM HEOOX0M1uMa Cllel{aibHas IPOrpaMMa, ONMCcaHHe KOTOpOH
umeetcd B «Electronic Experimenters Handbook».
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COIJIACYIOLULEE YCTPOMCTBO BBOAA AAHHBLIX
U CUTHAJIOB RTS

__L O +5V
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+
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Electronic Design Puc. 18.4
Ipumeyanue.

C, — C,: xondencamopot manmanosvie, 1 mx®D, 35 B.
C,, C,: xondencamopuwl duckosoie, 100 nd.

R,: peaucmop, 5%, 0,125 Bm.

U1: muxpocxema SP232 ¢pupmor Sipex.

U2, U3: muxpocxemor HFE4731 pupmuvt Philips.

Iokasannoe Ha puc. 18.4 ycTpoiicTBO 06ecnedHBaeT NPOCTO BBOJ CUIHATIOB YIIpaBie-
Husi RTS («roToBHOCTB k Mepejjade JaHHBIX») U BpeMEHHBIX 3a/lepXKeK AaHHDIX, 4TO
HeoOXO0UMO TIPH COTJIACOBAHNH PEKUMOB IIUDPOBOTO pajiMoyCcTpOUCTBa It HHTepdeii-
ca RS-232. Ckopocts nepenayu faHHbx cocTapisiet 2o 19,2 Kéur/c, nopiep:xuBatoT-
Cs peXXHUMbl CHHXPOHHOMH M aCUHXPOHHOM Ilepeadi.

YCTPOMCTBO KOHTPOJIS MUKPOINPOLIECCOPA

YerpoiicTBo, cxema KOTOPOro npuBezeHa Ha puc. 18.5, dopmupyeTr HMIIY/bC yCTaHOB-
K NIPY TIOZIaue 11T OTKJIIOYEHUH HANPSIKCHUS ITUTAHNUS H IIPH NEpeXo/ie K [{CI0b30-
BaHUIO pe3epBHOrO akkymysstopa. KpoMme Toro, nogo6HbIil UMIYJIbC GOpMUPYETCS
B ciryyac T€pPeKoveHus I cpabaThiBaHUsl KOHTPOJBHOTO TaHMepa I IeTeKTopa
MOPOToBOTO YPOBHA Hampsikenus (1,25 B), ykasbiBaioINX Ha OTKJIIOYCHHE (OTKa3)
cHCTeMBl THTAHUA M HA HeoOXOMUMOCTb NIPHMeHCHUs! APYTOTO UCTOYHHKA.
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Heperynupyemoe Perynnpyemoe
NOCTOAHHOE HaNpXeHue
Hanpsxexne 430V (+3 3v) Mukponpoueccop

vee

R1

vee HESET RESET
PFI PFO NMI
MAXIMyy, I/OLINE GND

R2
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lean Mol Vo
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vee
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L
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Maxim Puc. 18.5

MNTEPOENHC RS-232 C MUTAHUEM OT KOMNBbIOTEPA

KoMMepuuanusamus s1eKTpOHHOro 060pynoBaHust, paboTAIOMEr0 HA aKKyMYJISTOD-
HBIX 6HaTapesix M CBA32HHOTO ¢ KOMNbIOTEPAMH IIPH HOMOILIM nopTa HHTepdeiica RS-232,
co3faeT psig npobiieM ¢ opraHusauueit nuranust. CyuiecTBYOmue pelieHus], Ipey-
CMaTpHBaloliye IPUMeHeHHe AKKYMYISTOPHBIX 6arapeil 101bKO I THTAHUS UHTEP-
theiica, sBasI0TCA MajloNpUBIeKaTeabHBIMU, I noaaepkKH HHTepdeiica MOKHO
HCIIOJIb30BATh HANPS KeHUe MTHTAHUSL CAMOT0 KOMIIHIOTEPA, OJTHAKO 3/1eCh IOTPeGYIOT-
cst curHaiabl RTS («rotoBHOCTS K mepenave nanubix» ) u DTR («rotoBHOCTH MHDOpMA-
HMOHHOTO TepMHMHAJIay ), KOTOPble B HCXOAHOM COCTOSIHHM UMEIOT OTpULaTeTbHYI0 Mo-
JIIPHOCTb.

Ha puc. 18.6a npuBenena mpocrast cxema, bopmupyoniast Hanpsokenue 5 B ua cur-
HanoB RTS u DTR. Pesucroper R7 u R8 u auoast D1 u D2 BhipabarsiBaioT curaan
obpaTHOro ToKa M IepealoT ero Ha nopt uHrepdeiica RS-232, yTobw ycuiutenu-dop-
mupoBatesu curaioB RTS u DTR umenn Bo3MOKHOCTD Pa3fieIUTh TOKOBLIN CUrHA,
nocrynawouui ¢ Beixoaa uHTepdeiica. Kpome Toro, agecs obecrieunsaercst nogada To-
KOBOro curxaja 12 MA Ha uHTepdelic fajke NPH UCTIOJIb30OBAHUN MTOPTATUBHOIO KOM-
nplotepa. EAUHCTBEHHBIH HeJOCTaTOK CXeMbl COCTOMT B TOM, YTO KOoMOoHeHTh TTJI
HOTKHBI OBIT 3IEKTPHYECKH Pa3BsI3aHbI C 3¢eMJISIHOIT WHHOI KOMIIbIOTEpa, IOCKOJIBKY
noTeHiMaj 3eMIsSHOH WHHK uHTepdelica RS-232 okaspiBaeTcst MoJoXUTENBHBIM OT-
HOCHTeJbHO NMOTeHIUaMa 3TON IHHEL.

MonudunupoBanHasi ONTO3/IeKTPOHHAS CXeMa CMelaeT YPOBeHb HalpsiKeHUs!
uHTepdeiica RS-232 u npuBoaut ero B coorBercTtBue ¢ ypoBHaMu TTJI noruku
(puc. 18.66). CxopocTs nepenauu naHHbIX nocturaetr 9600 6ut/c. Kongencarop C3
(puc. 18.6B) 06BIYHO 3apsikaeTcs 0 ypoBHS Ha 1 B MeHblle, 4eM HanpsiKeHue CHIHAIA
RTS. B nponecce ero sapsina ysesMumuBaeTcs HanpsiKeH e CMeleH s TpanaycTopa Q3,
KOTOPBHIIi 1IEPEBOIUTCS B PEKUM HACBIEHHNS 1 GOPMUpPYeET HalpshKeHHe ¢ OTPHIATeb-
HBIM ypOBHEM (OTHOCHTENBHO 3eMJISTHOM WHHB nHTepdeiica RS-232) i muumu RXD
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(«TpreM faHHBIX» ) nHTepdeiica. [Ipu nepenaue paszenuTeabHOro pa3psiia M3 JIMHUH
TTJI Tpansuctop Q3 3amnipaeTcsi ¥ OTKpbIBaeTcss TpaHauctop Q4. B pesysbrate Ha
aMHUTTepe TpaH3ucTopa Q4 BhHIpabaThIBaeTCsl CUTHAM C YPOBHEM, COOTBETCTBYIOHINM
HOTeHIaNV 3eMISHOH wiHbl uHTepdeiica RS-232. 3ToT curHan cyMMUpyercs ¢ Ha-
npspkeHneM Ha KouneHcatope C3 1ust (popMHPOBaHHS CHrHajla pas/iesIeHns], COBMeC-
THMOrO co ctauzaptoM RS-232 (ero yposeHb npubnuautenpHo Ha 1 B menblle, yeM
ypoBeHb HanpsikeHus —Up. o).

CxopocTh paspsna KoHaeHcaTopa C3 orpaHuduB4eTCst pe3ucTopoM R15, uto mc-
KJII0YaeT pe3Kne H3MeHeHHs YPOBHeil, KOTOpbie MOTYT BbI3BaTh POGJIeMBI NIPH Iepe-
Jave AaHHBIX co ckopoctbio 110 6ut/c. YTo6H rapaHTHPOBATh CBOEBPEMEHHOE 3alli-
paHue TpaH3ucTopa Q3, BpeMeHHas MOCTosIHHAsA, onpejensiemMas aneMentamu C2/R1,
ZOJKHA COOTBETCTBOBATh BpeMeHHOM II0CTOSHHOIL, 3a1aBaeMoii anementamu C3/R15,
B COOTHOILICHUHU He Gosee 4 1

UCTOYHUK NUTAHUSA +12 B
ANg NPOrPAMMMHPOBAHUSA ®JDII-NTAMATH
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Muxpocxema MAX734 B canyuae cOBMeCTHOIT paboThl ¢ HECKOJIBKUMHM MACCHBHBIMH
BHEITHUMH dJIeMeHTaMil GOPMUPYeT TOKOBbIH cUrias aMItutynoit 1o 120 MA (#anps-
xKeHue 12 B) mpu ucnosb3oBaHMIl HCTOYHUKA [MITAHUS HanpspkeHueM +5 B Mciou-
HUK TH1aHug, cXeMa KOTOPOro nokasaHa Ha puc 18 7, ygobGeH Taxxe AJs BBIUTOIHEHIIS
GbYHKUMI, OTJIHYHBIX OT TPOrPaMMUPOBAHMUA ¢ Pe;ICTB maMATH. JIJIs 3anmupaiis TpaH-
3HMCTOPOB 3[eCh NPUMEHAIOTCA TUIIOBbIE JIOI HYeCKUe YPOBHH, a KO DUIIHEHT Noes-
HOTO [IeMCTBHSI CXeMbI COCTaBJIsACT 85%
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Xots anekrpudeckH cTHpaeMoe nporpaMmupyemoe [13Y yaobHo upn nobairrHoit 3a-
MHCH U CTUPAHMA AaHHBIX, LIS TIPOrPAMMUPOBAHU HECTAHJAPTHAIX YPOBHEH MUKPO-
cXeMbi aMsI1u Tpebyetcst Hanpspkenue 21 B, Ha puc. 18.8 nokasana gocraroyso mpo-
cTas cxeMa, QOPMUPYIOWAS HATIPSKEHHE ¢ IOAOGHBIMI HeCTaHAAPTHBIMM YPOBHAMHU
Ha OCHOBE HCIOJb30BaHUs THIOBBIX JUIST KOMITbIOTEDHOI CHCTEMBI IIOCTOSHHBIX YPOB-
Hell HanpswkeHnus oT 12 7o 15 B Kpome Tor0, cCXeMa no3BoJIsIeT peryaupoBaTh ypOBEHb
HANPSMEHUST TPOrPAMMHPOBAHUS C MOMOIIBIO BHEUTHETO IIEHTPasbHOTO GJI0Ka yIIpaB-
JIeHUS

LS OJIKIIOUPHHIST MOCTOBOTO BBIIIPSIMUTES 371€Ch MPUMEHSIOTCS. KOMILIeMeHTap -
Hble TpaH3ucropHeie BhixoAn Q1 11 Q2, a Takxke koHzeHcaTops! C2 11 C3 Pesucropsl
R2 u R3 u guoast D1 1 D2 orpadiunsaoT ypoBeHb TOKA H 3aUINIIAIOT MHKPOCXEMyY
IC1 u1 cxakoB Toka 11a KoHzeHcaTopax C2 i1 C3 IIpu HeoOX0ANMOCTI B ATOM (XeMe
MOJKET MCIIOTh30BaThCA Pely.IATOP TOKA ¢ AMAIla30HOM pery.iupoBaHus 10 150 vA

Mikpocxema IC3 rpercTasiena normyecknm ssaemen1oM I'TJI ¢ OTkpLIThIM KOT-
JIeKTOpoM. B YCJIOBISIX HU3KOro YPOBHSI BBIXOZHOTO CHIHATA JAHHOIO JIOINUECKOIo
aneMenTa (hopMupYeTCs 3apet Ha cpabaTbiBadie MukpocxeMsl IC2, Ha BhIXOIE KOTO-
poit noafepxKUBaeTCa MOCTOSHHBIT yporeHs HanpsikeHus 5 B Dopauposanue 1M
nyseca iporpaMMupoBatus ¢ ypotieM 21 B obecrieunBaeTcs B TAKOM Clyyae CaMilM
PETYISTOPOM

MHAUKATOP BKJTIOYEHUA KOMNBIOTEPA

Wunukarop, cxema koToporo nokdsata Ha puc. 18 9, KOHTPOTUPYCT COC10AHITe KIABH-
aTypbt 11EPCOBATBHOTO KOMITBIOTEpa ¢ MOMOIIBIO MATHKOHTAKTHOTO pasbeMa J1 Tuma
DIN Koraa nonbsosarenp HaxidMaeT KaKkylo-1u0o0 1J1aBUlly, KIaBHaTypa [lepechiiael
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HOCJIeAOBATENBHOCTb UMITYJIbCOB OTPHLATEIbHOI HOJSPHOCIH HA KOHTAKI 2 3TOro
paspema. OnepanHoHHBI yCHIHTeNb (BMeC1e ¢ TpaHaucTopoMm Q1 n KoH/eHcaTopoM
C3) ucnosp3yeTcst B kauecTBe HHTEIPATOpa, KOTOPBIT NIPpUHUMaer acCIIHXPOIHbIe BXO/I-
Hble UMILYJIBbCHI U TipeobpasyeT uX (¢ 6o/b10if BpeMeHHON TOCTOSHHOI) B MeAJIEHHO
MEHSIIOIUIICS YPOBEHb MOCTOSTHHOTO HATPSh EHUA.

Hugepropst IC1-c u IC1-b obecnieunsaior Oydrepusanuio BHIXOIHHX CUTHAJIOB Je-
TeKTOpa /4 nepexaiodeHuss mukpocxemsl 1C4, GyHKIHIO KOTOPOLl BBINONHET IIPO-
rpaMMHpyeMblii Taitivep MC145368




NIABA 19
CXEMbI ANA NPOBEPKA
LENOCTHOCTW LIEMEWN

CXEMA 3BYKOBOW CMTHANMIALUMM
NP KOPOTKOM 3AMbBIKAHMM
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YerpoiicTso 3ByKoBoO# curHanuszanuu (puc 19 1) moanepkyBaeT CONPOTHBJIEHHE HA
YPOBHe HeCKOAbKUX MHJUIHOMOB U BBISIBJIS€T KOPOTKUE 3aMbIKaHUs, BO3SHUKAIOIIHE
MeXy KOHTaKTaMHU HerocpeJCTBeHHO MOJ IpHUMoeM. B faHHOM ciiyvae H3MepeHHas
BenMyuHa COMPOTHBJEHNs NpeoGpa3yeTcss B TOHANbHBIN CUTHAT 3BYKOBOTO [Hala3o-
Ha, Mpy4eM BbICOTA TOHA BO3pacTaeT MO Mepe NPHO/IMKEHNs COMPOTUBJIEHUS K HYJIIO
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B kjlaccHYECKHX cXeMaX MYJBTMBHOPATOPOB Ha OCHOBE OIlePAallMOHHBIX YCUIHUTe el
4acTOTa 1eHePalUH onpefiesisieTcs He TosbKo 3jeMentamu R1/C1, Ho Takxke 1 pasMepoM
THCTEPE3NCHON XapaKTepUCTHKH, 3aiaBaeMoil peaucTopaMu R2/R3. OnepanuoHubli
yeunuTeab Al HCIoIb3yeTest COBMECTHO ¢ TpaHsucTopaMu Q1 u Q2, coyalluMu st
YCHJIEHUSI 110 TOKY, B Pe’KHMe MyJIBTMBUOpaTOpa.

Eciu npenonoxuTs, YTo Ha BBIXO/E ONIEPAIIMOHHOTO YCUIUTe sl A2 IPUCYTCTBYET
BUPTYaJIbHbIHM NOTEHIIMA 3eMJISTHOM LIIMHBIL, YaCTOTA (POPMUPYEMOTO CUTHAIA COCTaBUT
1 k11, TO ecTh OH 6yZeT OTYETINBO BOCTIPOU3BOAUTHCS MAJIOTA0APHTHBIM I'POMKOTOBO-
putesiem conporusienueM 8 Om. Tpanaucropnt Q1 u Q2 GopMUPYIOT CUTHAJ IPAMO-
yroJpHo#t (hopMbl aMmiuTyoi £10 B 1 nepenalot ero Ha pesuctop R4. B pesynsrare
[0 MepeMbIYKe MexkY BBHIBOaMH MPOOHUKA MPOTEKAET TOK € aMILIUTYIOH, He NpeBbl-
mrafonieit +100 MA. Pesuctop RS orpanuyuBaet aMIIMTY Ly HalPsiKeHUsI B MeCTe pas-
pbiBa Iienu Ha ypoBHe 0,1 B.

OY A2 KOHTpPOIHMpYET Pa3HOCTD HANPsDKeHMHT Mex 1y TpodbHuKaMu. [Ipu aTom and-
(dbepeHIMaNbHBIN BXOJ YCUTUTENsI HETOCPEACTBEHHO CBSI3aH € BBIBOAAMHU ITPOOHMKA,
YTO UCKJIIOYAET BAUSHME COMTPOTHBJIEHUS BHIBOZOB IPU NPOBeIeHUH u3MepeHUit. B ka-
4ecTBe JIBY’KUJIBHOTO U3MEPUTEJBHOTO IIPOBOJAHHKA B JIAHHOM CJIyyae IIpPHUMEHseTcst
3allacHOM MpOBO, CAYKALMH A1 TOAKIIOUEHIS] T[POMKOTOBOPHUTEISL.

Ecau nepembryka Mexxay npobHHKaMH OTCYTCTBYeT, Koadbuiuent ycunenust OY
A2 NOMHOCTBIO OTIpeIeISETCst MOTEPSIMU B PE3UCTUBHOM fenutene R4/R5, a curnassl
Ha BbIXO/laX 000MX YCUINTENeH OKa3blBAIOTCS OMUHAKOBLIMU. B TakoM ciryyae, Bo-ep-
BBIX, 3aMETHO YBeJIUYNBAETCS pa3Mep THCTEPE3UCHOI XapaKTepHUCTUKH, YTO COTIPOBOXK-
JlaeTcsl yMeHblleHueM 4acToTsl U hopmupoBanueM HY curnana, 4, Bo-BTOPBIX, [POMKO-
TOBOPHTEJID, CBSI3bIBAIOLINI IBa CHH(A3HBIX BBIXOIa, lTepecTaeT (hOPMUPOBATh 3BYKOBOH
CUTHAJL.

Hanuvie KOPOTKOTO 3aMbIKAHUS MEXK/IY BHIBOJIaMH NPOOHUKA IIPUBOAUT K YMEHbD-
LIEHU IO BXOMHOTO curiana OY A2 fo HyJs, IPH 3TOM TPOMKOTOBOPHTENb BhIpabaThiBa-
eT OOBIYHBIN TOHANbHBIH curHan yactotoit 1 klu. Ecau Mexmy BoIBogaMH JpoOHUKA
NPHCYTCTBYET Kakoii-1ub0 NPOBOIHUK, Pa3Mep FUCTEPE3UCHON XapaKTePUCTUKI MYJTb-
TUBMODATOPA YBEJIUYUBAETCS, a TOHANbHBIN CUTHAJ Ha BBIXO/le YCUIINTENA A2 U3MEHH -
ercst (yMeHbIIaeTCsl BBICOTa ToHA). TakuM 06pa3oM, JaHHast CXeMa Pearupyer Ha u3-
MeHeHHe BeJUYHHBI M3MEPSIEMOro CONPOTUBJEHHUS, A YETOBEUECKOE YXO, SBASSACDH
JIOCTaTOYHO YYBCTBUTEJBHBIM OPTAHOM, VJIABAUBAET JaKe HEOOJBIIUE PA3IHYHs B BbI-
CoTe TOHa.

B cxeme MoryT ucIo1b30BaThCst OlepaMOHHble YCUIUTENH JI0O0r0 THIIA, HAlPU-
Mep /(Ba YCUJIMTEJISI, BXOJALINE B COCTAB MHKPOCXeMbl 741, MM aHA/OTHYHbIe.

TECTEP ANl KOHTPONA LLEJIOCTHOCTMU LLENENA

OcHoBHoll 1po61eMoit IIpH UCNOJIB30BaHMU GObIEN YaCTH TECTEPOB, IpeHa3HaYeH-
HBIX JUISL KOHTPOJISL NEJIOCTHOCTH LieTiet, SBJSIeTCS HeKOTOpasi HESICHOCTD olpe/ie/IeH s
(akTa paspblBa WIH LEJOCTHOCTHU lieNH. B npejicTaBaeHol cxeMe tectepa (puc. 19.2)

3Ty npobJieMy y/lanoch Pa3pelIuTh, 3a1aB IOPOroBOe 3HaueHHe CONPOTHBRJIEHHS B IUa-
ma3oHe ot 1 10 50 Om.
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Ha puc. 19.3 nokasaHa cxeMa IPOCTOro Tectepa, KOTOPbIi TpeJHa3HaueH A BHyTpU-
CHCTEMHOI0 KOHTpOJIst Kabeleil, CAyKauiux st nepejadyl ayquo- U BUJEOCUTHATIOB.
Ka6enu mMoxHO U3rnbath, NpocaylinBast 3ByKOBble CUTHAJILI, (POPMIPYeMbIe BCTPOEH-
HBIM B TECTEP 3yMMEPOM.

TIpu mpoBepke HEOHXONMMO BCTABUTb TOJIBKO OJIMH COEAHHUTENb Kabens, a Apyroif
OCTaBUTb HeMOJKIIOUeHHBIM, Takast cxeMa MO3BOJIAET MOJIHOCTbIO 06c1e10BaTh kabeb
Ha HaJMyue KOPOTKUX 3aMbikaHuil. [[pu KOPOTKOM 3aMbIKaHUU B Kabese 3yMMep Tec-
Tepa GopMUpyeT 3BYKOBOI1 curHai. Eciiu curHaja Het, HaJio IPOBEPUTD HaJlUuue Ilepe-
MeXKaloIUXCs 0TKAa30B, M30THYB Kabesb B HeCKOJIbKUX HanpasaeHusx. [Togobubie one-
panuy Jydllle BCero BbIMOJHATb PSAAOM ¢ 000MMH COEIMHUTEIAMU Kabes.
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TYECYEP CO 3BYKOBONH CMTHAJIMBALMEN ANS KOHTPONS
UENOCTHOCTH LENEH
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McGraw-Hill Puec. 19.4
Tabnuuya k puc. 19.4
lMosnynorHoe obosHaveHne Hassanne 3neMeHTa n 8ro TeXHMYECKHE NapameTpsl
Icl1 Muxpocxema LM3909, umnynscrbisi C8ETORNOAHbIN
HHANKATOP/reHeparTop
Cl Kou.aeucarop INSKTPOSHTHYECKWH, IO MKCD 10 B
RI Peaucrop, 1 xOm, 0 25 Br, 5%
SPKR Manora6apumun I'pOMKOI'OSOpHTeﬂb, 8 Om

Ha puc. 19.4 npeacrasiieHa npocTas cxeMa 3ByKOBOIO TeCTepa KOHTPOJIs LeJIOCTHOCTH
nerteif. B Tabmiue npuBefieH nepeyeHb 37IEMEHTOB CXEMBL




FMABA 20
CXEMbI NMPEOGPA3OBATEJEN

NMPEOBPA3OBATEJIb CUFHAJIA WWV
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YerpoiicTBo, cxeMa KoToporo npusesneHa na puc. 20.1, obecriednBaeT peobpasoBaHiie
curtana WWYV (cursan HanuonansHoro 610po craupapros CIIIA) gactoroii 15 MIu
M cCHTHaJIa reHepatopa yactoroit 16 MIu B pasnocTublii curdan 1 M. Pesyabtipyio-
Mt CHIHAJT MOKET PETHCTPHPOBATHCS 1 NPIHUMATBCS OObIMHBIM PallIONPHEMBUKOM
¢ amumiTyaHoil Moxyasinueil. Tpancdopmatopnt T1 n T2 npeacTasieHbl COOTBET-
CTBEHHO MOAM(UIMPOBAHHBIM TpaHC(HOPMATOPOM CHTHAAA TIPOMEXKYTOYHOM YacTOTH
(10,7 MI't) m xaTynikoi UIHPOKOIOAOCHOIO FreHeparopa, lpeJlHasHayeHHoro Juisd pa-
60THI B peXxuMe aMIUTHTY/{HON MOZYJISIUMIL

NPOCTOM BY NPEOEPA3OBATENDL AJi9f NPUMEMHUKA

IIpeoGpasosarens (puc. 20.2), BLITOIHEHALIT Ha KBapIIEBOM PE30HATOPE. NIpeHa3HaYeH
JUIst peaTMIALHMH peskiMa cyxebHoil painocBsasu (CB) obprunbiM AM npreMHUKOM.
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William Sheets Puc. 20.2

3nech npuMeHseTcss OXHH MoJeBoil Tpauauctop 40820. m3roToBieHHBbH Ha Oaac
KMOII ctpykTyp u uMeloniit ciBoenHblil yrpasasiionmii 3ateop. Cxeva obecneys-
BaeT HOpManbHoe GYHKIMOHUPOBaHHE TIPH HCIIONb30BAHUIL KBAPLEBOTO PC30HATOPA,
HACTPOEHHOTO HA OCHOBHYI TAPMOHIIKY MJIH Ha TPeTHI 00epTOH, UTC ~OOTBETCTBYET
Auanasody yactot 1--50 MTir

NPEOBPA3OBATEJIb HANPAXKEHMUSA CETH
B NOCTOAHHOE HANPAXEHUE 15 B

IIpeo6pazosarens, cxeMa KOTOPOTO IT0ka3aHa Ha puc, 20.3, HCroJIb3yeT A1 IHTaHUs
noctosHuoe Hanpspxkennie 215 B Mougroc1s yerpofictsa 225 Br. CoreiyeT OTMeTHT®.
YTO 10T IPUOOP BECUT B HECKOJBKO pa3 MEHDIIIC, YeM dHaJIOTHYHBIE,

Tabnuua k puc 203

lMosnymonHoe obosHaueHune Hassanue anemeHTa u ero TexHuteckue napameTpsi

Cl KokperHcarop snektponutuyeckmsi, 2500 mx®, 350 B

5:2 ) KornerHcatop anckossii kepamuseckmii, 0,1 me®

c 0 - ~7<~0_Ha_eza—ro_p_6):m—awafﬁ, 01 m® T
C4 Korpercatop 9ne;<r[;onumvecmﬁ, 10 mx @ i

cs5 - Konnencarop Symaxhs v, 0,25 wx®D

DI briok mocroseoro Bblnp_ﬂmurenﬂ MDA-980-4 T
D2-D5 Mon IN5826, 208, i5A

Q1 Q5 Q6 Tparaucrop 2N6307 N
Q2 Q4 T Tpaﬁancro;2N5052 B T

—— e e,
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Ta6nuua k puc. 20.3 (oxkoryanne)

[MosuunonHoe o6o3HayeHne

Hassanue 3nemeHTa u ero TexHuveckne napameTps

Q3 Toansucrop 2N5345
7 Tp:m:mcrop 2N4870 T i i
e T Tpauaucrop 2N3905 i T i
Q9 TpaHsuctop 2N3903
Rl o Pesucrop, 1 Om, 10 Br T
R Pesucrop, 100 Om, 0,5 Br B
R3 Peancrop, 82 Om, 0,5 Br
R4 - T Pesucrop, 22 KOM 0 5 Br T )
R5 Peaucrop, 1,5 kOm, 15 Br T T
R6 Pesucrop, 200 Om, 0,5 Br
®7 T Pésncrop, 150m 058 i
R8 Pesucrop, 4,7 kOm, 0,5 Br o
2 Peancrop, 51 0Om, 0,5 Br ’
RIO ~ 77 “Pesucrop, 1 xOm, 0,5 Br o
RI1 Pesucrop, 10 xOm, 0,5 Br
RI2 B Pesucrop, 270 Om, 0,5 Br T i
R13 T 77 Pesucrop, 1kOm, 0580
R4 Pesncrop, 7.5 xOm, 0,5 Br
RIS T o Pesucrop, 2,5 xOm, 0,5 8r
RIS Pesucrop, 5 kOm, 0,5 Br T
R17 Peancrop, 3,5 xOm, 0,5 Br -
o o T h th;J;c?op;ua;op (c cep,aetmnxom} Homep 80623 /, D-080
no nepeyrio pupmnt Magnetics Inc.;
N 1, N2: 20 Butkos (xaxaas), nposog Ne 20 AWG [cxpyueHnan
N !214 3 Butka (xax,nan} nposoa NQ 20 AWG
™2 - o " Tparcgopmarop (c cepresrnko), Homep 6T 5800 D1
no nepeurio ¢upmsl Arnold;
N1, N2: 100 surxos (xa)«.aan) nposop Ne 20 AWG (cxpyertan
nNa§ 07} surkos, nposon Ne 26 AWG;
N4: 12 sutxos, nposog Ne 12 AWG (nposoa Ne 16 AWG,
o TPH NapanneNeHsIx Nposoaa)
Z1 T Crabumutpon IN4733,5,18 i o
72,273 ) i CronmrpoH IN4760 68 B
zZ4

Cra6mmrp0H IN4736

12-PASPSAHLIA UAN

Yerpoiictso (puc. 20.4) npeacrasnsier co6oit 12-paspsamblii HHGPO-aHATOTOBBIIE Tpe-
06pa3oBaTeJib, BBIIONHEHHDIH Ha MukpocxemMe DAC-8043 bupmbr Analog Devices.
Bennuuna BeixoaHoro Hanpsokenust LA onpenensercst U3 COOTHOMEHHS

=D/4096 x U_,

mtl
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+5Y

ci ’L U1
O 1uF s DAC8043
=/
Voo R R R
4 AMN—¢ Vour
Rt
17 8KQ 2R 2R 2R
Ve = 1235V < < > 5
o] s
ADS89 CLK SRI to fa
() (5) () 2%Q
\f 107, FiLM
Nocrenosa- ¢y
TeNbHble
UnPpoBbLie S_H_'
8xoAL LD
Puc. 20.4

Analog Devices

rze D — yucnosas senuyuHa, olpejiesieMast BUIOM BXORHoro g posoro cioBa (ot
0 o 4095), a U_; 1151 1aHHOH CXEMBI COOTBETCTBYET 1,235 B.

IIpumeuanue.

B cxeme ucnoavsosanst nocmosmubie pesucmopnvt ¢ donyckom 1% u memnepamypruim
xoaghpuyuenmom 5x107/°C.

U2: muxpocxema OP295 unu AD820/ADS822 (cm. mexcm).

Homenyuomemp R4 MemanionieHounozo munad.

NMPEOBPA3OBATENIb TAPMOHUYECKHUX CUTHANIOB

R
To.m WwF
' B 4 BbixopHOM .
rapMOHM‘{ECKMM
c y 1 13 16 —5—-’\/\/\/—J A
MHXPOCUIHan . - o
—_— CD4018 6 VNV ‘L
2 3 7 8 9101215 |11 47 kQ I’O“F
= 20 k2 (4)
William Sheets Puc. 20.5

[Ipeo6pasoBate,in, cXxeMa KOTOPOTo IIpuBe/ieHa Ha pHc. 20.5, BoipabaTblBaeT rapMoIyec-
Kie CHIHAJIBI U3 MOCTYMAKLIMX HA ero BXOZ HU3K0YaCTOTHDLIX CUHXPOHU3UPYIOIINX M-
nybcoB. JacTora cieoBaHMA CHHXPOMMITYIBCOB MOXeT coctap/iATh 100 It m MeHee.
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YNPABNSEMbIA NPEOBPA3OBATENIb CUTHAJIA
OBPATHOrIO XOlA NNYHA

+5V
O +I L o +15V
e 25 < -
1004FF  34Q . $300Q L 50 uF
;Q n INV® G
> 3kQ = 50 uF
NI E, —o —15V
5k
— VREF CB F—J
w R, E SVT60-5
2 kQ o &
1t Cr CHp
0.02 uF IN916 3620 Q
o— 0SC C,— »
4.7 2N2222
IS)P;‘ COMP #F_,,:L
o ~
=~ 510 Q2 3 Q
GND GND T &
O ‘
0.001 uF
McGraw-Hill Puc. 20.6

Ipumeuanue. Cepdeunux mpancpopmamopa svinoanen uz mamepuara Ferroxcube
2213P-A250-387.

[IpeobpasoBaresb curHasa o6paTHOro Xo/a Jlyya, cxeMa KOTOPOTO MOKa3aHa Ha
puc. 20.6, mpumensier peryaupyemsiit IIIVIM MoayasiTop, BBITOTHEHHBIH Ha OCHOBE
MukpocxeMbl SG1524 bupmsl Silicon General, u obecrieynsaet hbopMupoBaHUe CUrHa-
JIOB C yPOBHSIMH HanpsikeHUs +15 B npu ycioBUM UCOIb30BaHUSA UCTOYHUKA TTUTA-
HHUs HanpsbkeHueM 5 B.

NMPEOBPA3ZOBATENIb CUHXPOHHLIX CUFHAJIOB
B ACUHXPOHHBLIE

Tabnuua k puc. 20.7

Cxema nposogHsix coeamHenmsi
L ) e 10........ 10 20......20
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DTE MAX238 MAS7838 MAX238 DCE
CuHxpo- ACWHXPOHHbLIN
curkan ) ; curvan
2 - ; <] . 09 o< - ?

1 — 1o B Do -t 3
15 1] o |6 . ) —Lm Wiz
18 17 T

o 15 3
" 1581 N AT .I_ J’ 0825 F
DB25M 16 P ’T\ C1 T 7]

1 -t $ - 7 O6wwin
o L] sl L L
8 T~ T : 1N4001
’13%* 9 R e A Pery;m-rop 9412V
= ! =0 st
19 T8L05
RTS 1N4001
§ - ——<t 4515
Electronic Design Puc. 20.7
IIpumevanue.

MAX238: muxpocxema upmor Maxim ons cessu ¢ uumepgpeticom RS-232.

MAS7838: muxpocxema npeobpasoeamens aCUHXPOHHUIX CUZHANIO8 8 CUHXPOHHbE DuUp-
Mot Sipex.

78L05: muxpocxema pezyrsamopa.

C, — C,: kondencamopui duckosvte, 20 n®; ece npouue xondencamopuwt (6): 1 ux®, 35 B.
Bce pesucmoput ¢ pacceusaemoti mowgrocmyio 0,125 Bm u donycxom 5%.

Cxema yctpotictea (puc. 20.7) cofiepuT B MUKPOCXEMBI U Pery/IATop HanpsKeHHA.
Miuxpocxema MAS7838, BbinosiHso1was GYHKIHIO peobpa3oBaTes, ONpefenser CKo-
POCTb paboThl B COOTBETCTBHH C MOCTYNAIOIMMH HA €€ BXOJ CHHXPOUMITYJIbCAMI. JTa
MHUKPOCXeMa HMeeT BHYTPERHHUI MepekIioyaresib U HeCKOJIbKO PerlCTpOB, YTO MO3BO-
JsieT 1peobpasoBbIBaTh CHHXPOHHBIE CHTHAJIBI B ACMHXPOHHbIE M Hao6opoT. Mukpocxe-
Ma MAX238 cyxurt 175 cBsau ¢ unTepdeiicom RS-232, obecneursast npoctoit 06MeH
JZAHHBIMU C MIMHON. YKazaHHble MHKPOCXEMbl UCIIOB3YIOT AJISl THTaHIIA HalpsukeHHe
5 B, moatomy peryastop 78L05 moHmkaer HanpspkeHHe +12 B, npucyTcTByollee Ha
konTakTe 9 pasbema DB25, 1o 5 B. Hacrora kBapueBoro resepatopa 4,91 MIu ynobHa
s IpeobpasoBaHusl CUTHAIOB, TlepeqaBaeMblX co ckopocTbio 19,2 Kéur/c u meHee.
[lBa nuona 1N4001 npuMeHsIOTCA A5 3alIMTHl BHELIHEH cxeMbl (POPMHPOBAHUS CHI-
HasnoB RTS («roTOBHOCTS K llepesiaye JaHHBIX> ) B TOM CJLy4ae, KOTa YIpaBJieHue 3ToH
CXeMOM OCYUIeCTBASETCS MOCPeacTBOM Iepekiioyatens S1. IIpu cHATHM NepeMblYKU
JP1 ycTpolicTBo hyHKIMOHUPYET B peXXUMe MPO3payHOil CHHXPOHHOM Mepeflaun CUr-
HaJIOB, He BBIMIOJIHSIS HHKAKUX Olepanuil rpeobpa3soBaHus.

OnncaHHOe ycTPOHCTBO yCTaHABINBAETCst OOBIYHO B BEDXHEH YaCTH YHHBEPCATbLHO-
ro afanTepa Kabesns, a JUHUH YIIPABICHUS TTOAKTIOYAIOTCA B COOTBETCTBUH C IPHUBEIEH-
HBIMII B Ta0JHLe yrasanusMiut. [aGapHTHBIE pazMepbl 610Ka COCTABIISIOT 2,5%5,7x6,4 ¢,
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YTO JIOTIYCKAeT ero YCTaHOBKY Ha po3eTKe pazbeMa tHna DB25, vacto ucnonnsyemoro
B 9JEKTPOHHOM 060PYAOBAHNH /i1 CHHXPOHHOMU TIepeflaun AaHHbBIX

NMPEOBPA3ZOBATEJIb 28 B / 155 B HA TUPUCTOPAX

(a) +28V
Bt
390Q
1w
GE 2N656A GE 2N656A
(')_l{ uF 01 g_{:
o0—q —O
BoixoaHbie GE 220 Q i BrixopHuie
MMNyNLCHLE t UMITYTHCBY
Tpn}'{repa K1N536 IN536 Tpurrepa
o—4 —__L — -0
©  TE
: Y
| Tpwrrep | SCR1 15 mH
i I 2 155V
E o—T—_ro-—'-tllF-— L
I Puc i =128V L uF 400 Q
: 20 8a ! T T Harpy3ka
: N W CLuF
H ! Y=/ c40a 11,12, 34, & 15
. b SCR2
McGraw-Hill Puc. 20.8

B cxeme ynpasnenus (puc. 20.8), npeoGpasyiomeii noctosunoe wanpsixkenue 28 B
B Hanpsxenue 1535 B, ucnonbayiores 1sa THpHCTopa, TpaHcdOPMaTOp U MOCTOBAs CXe-
Ma TpancdopMaTop ¢ HeHTpaTbHAIM BLIBOZOM, obecTiednBaoImii npeobpasoBaHIle Ha-
npsoxennit 24 B / 120 B, npuMensietcs npy MoaudHKaIMKH CHIHAIOB € YaCTOTaMH T10-
psanka 60 Tt Cxema nepeksmoyelins BoIpa0daThiBaeT HEOOXOAMMBII CUTHAJ YIIPaBICHHUS.

MOHUXAIOUWMM NPEOEPA3OBATEND, 5B, 5 A

Cxema, nokasannas Ha puc. 20.9, ULyt s Npeodpa3oBaHUA CHTHaJA MTepBHUHOI
munp Hanupsxenem 10-60 B B nanpsxenue 5 B 1 tok 10 5 A Tloo6roe ycTpoHcTBo
CIOCOOHO 3aMeHN T Mano3d(CKTIBHbIe MIHeHHbIE peryasaTopsr Yactora nepekiioye-
HIIst coo1BeTCTBYeT Ananasony 100 ki
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arec b v - o, R Bux0a5 YV, 5 A
220 I
ST | i | K e
= t 470
Ve FB WF
221k

2.7k GND

0.01 L =

WF I -
Maxim Puc. 20.9

ANOOEPEHLIMANDBHLIA NPEOEPA3OBATENDL
HANMPAXEHHUE/TOK
o SHMMSN b
- \ R1 'ol -\HN-G
1

Vi %Ro INA118 YW

+ /

o S— V Ret s

- b
4 ‘ lo
Harpyaka

Burr-Brown Pwne. 20.10

Ha puc. 20.10 noxasaHa cxeMma AuddepeHIHATbHOIO PeoGpasoBaTes HaMPSKCHUT
B TOK. B Tabnnue npusenen nepeyeHs npumensiembix OY ¢ BeMUKMHO} curHasa omut-
KH BbIXoHOTO ToKa. KoachduimenT ycuneHus cxeMbl MOXKHO M3MEHHUTD 0AO0POM pe-
aucropa R

Ta6nuust k puc. 20.10

Tun OY A, Tox oumGiwm, |,

OPAI177 +1,5HA

OPA602 £ A i S
OPA128 275 ¢A

Tpebyeman sennumnta
ko3gduunenTa ycunenns

Bennunna COMNPOTHBNGHHNSA

R;, Om

bnuxaiiwee sHaveHne HoMnHana
conpotusnenua R, aonyck 1%

He ucnonssyercs

He ucnionsayerca

2 50000 49,9 kOm
57 T T 7T T Tiospo T T J24¢Om N
10 5556 5,62 kOm
20 2632 261 kOm
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Tpebyemasn BenuinHa Benuuuna conporusnenms bnnxaiiwee snavenmne HommHana
KO3 PHUHEHTQ yCHNeRNA R;, Om conpotusnenns R, gonyck 1%

50 1020 1,02 kOm

100 505,1 5171 Om

200 251,3 249 Om

500 100,2 100 Om

1000 50,05 49,9 Om

2000 25,01 24,9 Om

5000 10,00 10 Om

10000 S 5000 . TT4990m o

NPUEMHMUK B AUANA3ZOHE 7 MI{ HA OCHOBE MHBEPTOPA

10.8 MHz Muxkpocxema NEG02, ipesicraBnerHast Ha puc. 20.11,
NpeoGpasoearen N UCIIONb3yeTcsl AN CMelleHHs cCMIHaJIoB AHalaso-
Ha dacTor 7 MIT ¢ curHanaMu MecTHOTO TeHepa-

TOpa H HOPMHPOBAHUA BEIXOAHOTO ayIHOCHTHAJIA.

INB NEB0Z V|8

INA 0SC EMITTER.

2
_L—3\ GND

= 0sC BASEFE—)
4 5

E‘ OUTA ouT B
Ha ayawo-
E C2 ; ycunmtens
O4pfF =

Radio-Electronics Puc. 20.11

NMPOrPAMMMPYEMBLIN NPEOEPA3OBATEND TOK/
HANPAXEHME

[Ipeo6pasoBaTelb ToKa B HalpsKEHUe, TIOKa3aHHbIA Ha puc. 20.12, obecneyuBaeT mpo-
TpaMMHBIi BbIGOp 16 3HaUeHUit cOnpOTHBIIEHUIT Pe3UCTOPOB TOCPEACTBOM ABYHAIPaB-
JIeHHBIX KJTio4eit. B Tabnue npuBesen nepeyenb UCTIOJb3yeMbIX JIEMEHTOB, 1aHbl UX
OCHOBHbIE TEXHUYECKHE MTapaMeTphl.

Ta6nnua k puc. 20.12

lNoanymonroe o6oanayenne Hassanue aneMeHTa n ero Texnuieckne napameTpsl
1Cl1 Mukpocxema 741, onepaumnorHeni ycunutens (unu aHanoraHas)
1C2 Muxpocxema CD4066, veTsipe aByHanpasneHHsx Kmo4a

Cl Kownercarop, 0,1 mk®
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Ta6nmuya k puc. 20.12 (okoruaHue)
{MoanumnonrHoe o6o3Haverne Hassanmne 3n1emMeHTa M 6ro TEXHHYECKHE NapameTpsl
R] Pesucrop, 10 KOM, 025 Br, 5%
R2 Peahcrop, 4, 7 KOM, 0 25 Br 5% )
R3 Peahc*rop, 22 KOM, 0,25 Br 5% "
R4 Pesucrop, 1,2 kxOm, 0,25 B'r, 5%
RS Pesmcrop, 100 Owm, 0,25 Br, 5% i
+V
[+
s R2
A R3
/C R4
/0— RS
1C2
Ri Ic2
A
$0 O >
ict O Vo
v
-v
McGraw-Hill Puc. 20.12
NMPEOBPA3OBATEJIb BLIXOAHOIoO CMrHAJIA
B CUTHAN TOKA
B paze ciiydyaes Ha Harpyaky yZo6HO IoaBarh
CHUTHAJIBL TOKQ, a He Hanpsikenns. [IpuMenenme
Bxoax | "Vs|  Peancrop-orpamnwrens  mychchepeHIIMATbHBIX BXOJOB IO3BOISET PEILHTD
1™ apsas / tour 3Ty 3a/iayy AJIs YeThIPeX OCHOBHBIX PEXXUMOB.
Bixon jMP—-- Ecaun BoIxoAHOM CUTHAJ IOJ/KEH UHTErpH-
R
s 2 ' poBaThCH, B KaueCTBe 3JIeMeHTa Z, clielyeT He-
2 I10J1b30BATh BBICOKOKa4eCTBEHHbI KOHAEHCa-
2
OV Top, KOTOPBIA He HarpyxeH orepalidoHHBIM
amy— " % tourfy ycuauTesieM, BKIIOYEHHbIM 110 CXeMe [TOBTOpU-
—" Vil tourt o Tesist ¢ BHICOKMM BXOAHBIM MMmefaHcoM. [Ipu
HeoOXOAMMOCTH OJUH U3 KOHIOB MepeKInya-
Analog Devices Puc. 20.13 Tens 3a3eMJIAETCA.
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OcHoBHoe orpaHMyeHNe JUIS 9TOTO CIydas CBsI3aHO ¢ Hanpsbkenuem U, KoTopoe
B pexIiMe CHHG}A3HOTO CHIHANA MOKET COOTBETCTBOBATH CIYYailHOMY YPOBHIO!

U + 1,2, + Rl <12 B.

NPEOBPA3OBATEJIb TOK/HANPAXEHME
AN 3AZEMNEHHBIX HATPY30K

Mukpocxema AD830 d¢upmer Analog Devices
(puc. 20.14) BumonusieT Ppyuxuuo audhepeHum-
aNbHOro YCIIUTES BUAeocHTHala. B otanune or
TPAZAHIIOHHBIX CXEM OMNepPalHOHHBIX yCHauTe el
BBIXOAHOL curnan Mmukpocxembt AD830 cootser-
CTBYeT HYJICBOMY YPOBHIO B TOM CaIy4ae, Koria CyM-
M4 CHTHAJIOB Ha €r0 BXOAaX paBHa HyJlo.

QY ADB830 obectieynBaer ennHIMHbI K03 HHIM-
enT ycuernis B nosoce yactoT 4o 60 M1, a Takxke He-
NOCPEICTRCHIOE YIPaBIeHHe HATPY3Koll ¢ YPoBHAMI
toka 710 £30 MA. Inddepenuansunit BXoaHoH
CUTHa/ HANPSIKCHUS OTPAHUYMBACTCS Ha YPOBHeE
£2 B, rorjia kax MakCUMaJIbHBI YPOBEHb Harpsike-
HIIS TIITaHMs! cocTaBnasgeT £15 B,

ITpu neobxoxnmoctn popMIpoBaHHst BBIXOAHDIX
TOKOB GoJIbllell BeTMYHHBI OTIepallHOHHBIN YCHIN-
Tenb AD830 cnocoben paGoTaTh COBMECTHO € 6HIIO-
JApHBIM TpanauctopoM (HanpuMep, MJE200), koro-
PBLit TO3BOJISIET MOMTYYATh OAHOTIONAPHEIE BHIXOHbIE
CHTHAJIBI TOKA.

B nenn 6a3el TpaH3UCTOpPa MOXKHO YCTAaHOBHTD
deppuToByIO IAOY, B psle CJyuaeB I1peloTBPAIa-

i -

+ ]
Su B>

Bxon
curHana
+

) Y LA
¢ LB

AD830

h

ILoad=Ys
)
Harpyaka

Analog Devices Puc. 20.14

IOlIyl0 Mapa3uTHyo reHepauuio. Ilpouenypa xomineHcauuu obecneynBaeTcs 3a CYeT
pasziesnieHys peauctopa R Ha 1Ba pesucTopa ¥ 106aBlieHus B CXeMy IIepeMEHHOI0 KOH-
AeHcaropa. Ha BXxone cxeMsl 1omycTHMO 3aAeiiCTBOBATb PE3UCTOP IS COTJIACOBAHUS
BXOJHOTO CONPOTHBJIEHHS C CONPOTHUBJIEHNEM JIMHUH CBSI3H.

NPEOBPA3OBATENIb TOK/HANPSAXEHME
C YCUJIMTENEM HA TPAH3UCTOPE

Tpansucrop, Hanpumep MJE200, Moxer adhheKTUBHO MCIIOIL3OBATECS B CXeMe Tpe-
obpasoBatens Toka B Hanpsiketue (puc. 20.15), nocTpoenHoit Ha Mukpocxeme AD830
¢dupmbl Analog Devices. DTa cXema no3BoisieT ynpasisTh HArpysKoit Py yPOBHSAX
Toka 710 250 MA. TTogcTpoeunblii KOHAEHCATOD ¢ AUANAa30HOM H3MEHEHHS eMKOCTH OT
5 710 65 1@ npeaHasHaveH AT KOMITEHCAINH OMNO0K MpeobpasoBatms.
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0 20mA Iy,

e

7 W W

BAC

Electronic Design

KoakchanbHbiil,
50 Q2
L =

N
-
e [=

ne()

Puc. 20.15

NMPEOBPA3ZOBATEJIb HUBKOYACTOTHOIFO CMIFHAJIA

455 kHz
Npeobpasosarens N4

+5V

-
} T
ct I-L 5 '
3650F | )
[V, 4
= =L
INA NEBO2 V|8 -
£ 4TQ§C d
EMITTER
Une l C4
3 GND C5 240pF
_-[__' ) e 47pF F—J
= OSC BASE —J———AID

4 XTAL1

E—OUTA ouT B 12 aMHz
(o

J
1000pF =

Ha npuemMHuk

Radio-Electronics Pwuc. 20.16

Yerpoiicio (puc. 20.16) npeobpasyeT cHrHaIbI
ararasoda dactot 350-500 Iy B curnans 4,35—
4,50 MTIt, 4TO 1103BONIAET IPUHUMATD HX C TTOMO-
1[I0 OOBIYHBIX PAIHOIPHEMHUKOB KOPOTKOBOJI-
HOBOTO JHANa30HA




rMABA 21
CXEMbI KBAPLIEBbIX
FTEHEPATOPOB

KBAPLLEBLI/ TEHEPATOP HA NOJIEBOM TPAH3UCTOPE

v Ha puc. 21.1 npuBenena cxeMa KBapIieBOr0 reHepato-

L pa, BbIMOJIHEHHAsA Ha AKTHBHOM 3JIEMEHTE, POJb KO-

2.2mH c1 TOPOTo UrpaeT nojeBoll Tpanauctop Tuna MPF102
- 1
(e ; C YIPaBAsSeMbIM p-N IEPEXOI0M.
—{0—
XTAL1
1-10MHz ar

1.___@ MPF102
< Rt c2
$ M 001

AAA
+ R

4700 Buixop P4

Popular Electronics  Pme. 21.1

KBAPLIEBLIM FrEHEPATOP C NEPECTPOMKOM YACTOTHI

i'n'éé'o‘i""_ B noxasanHoit Ha puc. 21.2 cxeMe KBapleBOTo

c3 reHepartopa koizeHcatop C3 ocyniecTBIsAeT Ha-

15~ 60pF CTPOMKY 4acTOTHI ¢ BBICOKO# TOUHOCTBIO. KBap-
MapannenbHwia

mesonatop. o= XTALY LeBblif pe3oHaTOp NpeAiNoNaraeT HCNob3OoBaliHe
OCHOBHOI TapMOHHKH, a THIIOBble 3HAaYEeHHs eM-
KOCTH KoHZeHcaTopoB cocTtapiigioT 100 nd (C1)

Harpyska 32 pF C2
- uwnn cc | 1%1 1000 [[(I) (C2)'

Radio-Electronics Puc. 21.2
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KBAPLEBLIA FEHEPATOP |

Ha puc. 21.3 nokaszaHa cxeMa MoC/I€10BaTeNbHOTO pe-
3oHaHca ¢ kaplieM XTAL1, kotopsril ucnosnbayercs
IS 3afiaHusl YacToThl reHepanuu. Pesonatop XTAL1
nozZiepKUBaeT reHepauio B Auanasose yactot 0,1—
10 Ml

+9-12V

Wy

Popular Electronics

L ci

||H

-

(2]
Vpp
Buixog PY

Puc. 21.3

YNPABJISEMbIA KBAPLLEBbIH FEHEPATOP
HA NOJIEBOM TPAH3UCTOPE

B cxeme (puc. 21.4) tpansucrop MPF102 ucnosnbay-
eTcst A mocTpoeHust reHepatopa Kosnurua, obecre-
YyyBaloUlero HeGoabINON CABUT YACTOTHI KBAPIEBOTO

peaoHaropa.

Lo
01

Popular Electronics

2Vp.p
Boixog PH

Puc. 21.4

KBAPLEBbI/ FTEHEPATOP C YACTOTHOW MOAYIALMENA

KBapresbiit reseparop (puc. 21.5) hopMupyeT YacTOTHO-MO/Y TIHPOBaHHbII CHTHAT, KO-
TOpBI MOXKHO NpeoGpa3oBaTh B CUrHau yacroToit 146 MIT. Kpome toro, reHeparop BbI-
pabaTbIBaeT cTabuabHyI0 YacToTy 5 K11, TpeiHasHAYeHHY 0 71 YaCTOTHOH MO/ AN
PerynupOBKa HanpsieHHMs CMeUeHHs MojAep.KuBacT GOPMUpOBaHUe KayeCTBEHHBIX
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ayJHOCHIHAJIOB, a IPHMeHeHHe NOACTPOSYHON UHAYKTUBHOCTH (C AMAMIa30HOM H3Me-
HeHust 1-5 MkIH) Mo3BosAET € BBICOKOI TOYHOCTbIO 3a/1aBaTh YaCTOTY TeHEPATOPA.

Ilpumeyvanue. B cxeme ucnoiv3yemcs Keapuesvlit pe3oHamop ¢ napaiieloiblM pe3onan -
com na wacmome 48 MIy, (mpemui obepmon), emxocmoio 20 n@.

KAJIMEPOBO4YHbIA FEHEPATOP YACTOTOM 100 KTL{
HA TPAH3UCTOPE

+5V [Mokazanuwrit Ha puc. 21.6 reHepaTop, pacCUUTaAHHBII

—XITSP. T Ha o6nactb yacrot 100 kI (yacTora 3afaercs ¢ rno-
’ 2 l MouIbio Kpapiieporo pesonaropa XTAL1), nomycru-
a0 ?,1 I MO HCII0JIB30BaTh B Ka4ecTBe OMOPHOTO IPH Kanub-

A ol POBKe aHAJOTOBOH IIKaMbl pHeMHHKA, BrIXoaHOI

4%(: CHI'HAJ CXEMbI TaK3Ke MOXKET [OAABATHCA HA CUETYHK

1 ’ 524 WM JenuTeNb 118 (GOPMUPOBAHUA CTabHABHOIO
7 7404 » HH3KOYACTOTHOTO CHTHAJa, NPHMEHsIeMOro B Kaue-

p-p CTBe I'eHepatopa CHHXPOHH3IPYIOLUIHNX HMITYIbCOB.

H 14 7404

*CMm Teket =

Popular Electronics  Pwue. 21.6

KBAPLLEBbI TEHEPATOP C KOMMYTALIMENA CUTHAJIA
NOCTOSAHHOrIO TOKA

[annas cxema (puc. 21.7) npuMeHnsercs B TeX cayuasx, koria Tpebyercs 3agaBartb
pasMyYHble YaCTOTHI TeHEePAI[HH KBapIleBbIX PE30HATOPOR C IIOMOILBIO CHTHAJIOB YIIPaRB-
JIeHUS MOCTOSTHHOTO Toka. [IpuBeneriHbie 11a cxeMe HOMIITAJIB 9J1eMeHTOB THTHYHD! 151
KBaplIeBbIX PE30HATOPORB, PACCUMTAHHBIX Ha jitanasold uyactot 40—60 M u ucnonbso-
BaHUe TpeTbero obeprona. OrpaHiyeHre Yucia KBapIeBbiX Pe30HATOPOB ¢BA3AHO
€ KOHeYHo#H BenmununHo eMxocTit PIN-a110/12 11 HecoBeplleHCTROM Ile4aTHOro pHCYH-
Ka mathl. Ha npakTuke MOXHO HCIOAb30BaTh 0 MA1H (B psyie CJAy4aeB 10 JecATH)
KBapleBbIX Pe30HATOPOR.

IIpumeyanue.

L : senununa undyxmuenocmu sasucum om vacmomat.

X, pesonamop ¢ nocnedosamensroim pesonaicom (mpemuil p6epmon.).
Pasbpoc uacmomut 015 Keapyesvix pesonamopos ne doaxcen npesviiamo 10%.
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KBAPLEBLI! FEHEPATOP i

CxeMbl, pencTaBlieHHBle Ha puc. 21.8, MOTYT MCIOJIb30BAaThCSA COBMECTHO C YIIPaB-
JIsieMbIM MECTHBIM KBaplieBbiM reHepaTopOM, BLIIIOJHEHHBIM Ha OCHOBE MUKPOCXEMBI
NE602. Kounencaropst C1, C2 u C3 Bbi-
OuparoTcs 1S paboTHI ¢ KBapIlaMy, MMe-
IOLIMMHY 4acToThl B o6aactu 5 M1, a em-
KOCTb KOHJIEHCATOPOB PACCYUTHIBAETCS H3
COOTHOIIEHUI:

Ut
NEGO2

6
c1* ce*
et

s C3°

_ 100n® . _ 1000nd

.

— 00— , C2 .
il JioMT) f(MTw)
" CM Texct *CM TekcT

Konnencarop C3 npenHasHaueHn mJis

Radio Craft Puc. 21.8 TOYHOI HACTPONKM YaCTOTHI KBapI{€BOTO

pe3oHaTopa, a Auana3oH U3MeHEeHUs eM-

KOCTH 3TOr0 KOHAeHcaTopa o6byHo cocraBaser 20-50 n®d. B tabiune TIPUBOAATCH
SHa4YeHMs YaCTOT, PEATTU3YEMbIE IIPH COOTBETCTBYIOUIMX eMKOCTAX KOHAEHCATOPOB.
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Tabnmya k puc 21 8
Yacrora, My Cl= 100/7@/‘/?- C2 =1000 n®/f
) 100 1000
2 70 500 o
4 50 250
10 32 100 n
20 22 50
KBAPWLEBLIA FEHEPATOP C YABOEHMEM YACTOThI
Vasouresab yacToTh (puc. 21.9) obecneunpaer —NA vcclﬁ—_t——mysv
dopMupoBaHUe TApPMOHUYECKUX CUTHATORB C Yac- 021 . NESRZ | g4 T
TOTOM, B JIBa pas3a IpeBbilllalollell YacTOTy KBap- W 2ne osh —— aalé
ueBoro pesoHatopa XTAL1 BrixonHoil cursan a3pF 100pF
cHUMaeTcs TojibKo ¢ BbiBosa 5 (OUT B), torna 31 GND B?é% 6 o2 m__i
kak BbIBo 4 (OUT A) nna sTux ueneit ne uc- 04F AL =
= 4 5 10MHz
NOJIb3YeTCA. —INA  OUTBF—}¢——0Buixon
20 MHz
Radio-Electronics Puc. 21.9
KBAPLEBbIA FEHEPATOP IlI
= XTALY
c1 3-10MHz
+12v 100pF
c2
| o 100pF
7:35 : ——}—o Boixoa P4
8 |7 s c4 VAP
G 01
u2
c3 NE602
T TP
=
Popular Electronics Puc. 21.10

Tokasannbit Ha puc. 21.10 KBaplLeBbIil reHepaTop nocTpoet Ha Mukpocxeme NE602
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XTALies O -
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Radio Electronics

TEHEPATOP KOJINMIUTUA

Puc. 21.11

Jins cxembl reHepatopa KonnurTia, ucrnonbsyeMo-
ro B pexxuMe cBoboaHol renepauun (puc 21.11),
L,=7mxIu/f, C, = C,= 2400 n®/f, rne f - yactora
B Merareplax
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CXEMbI NICTOYHUKOB TOKA

FTEHEPATOP TOKA
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Popular Electronics
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[Ipnsenentas Ha puc. 22.1 cxema cayxur ais ¢opMUpOBaHUs CHIHANA NOCTOSHHOTO
TOKa, HCIIOJIb3yeMOro IPH 11poBepKe HOAYHPOBOXHUKORBIX yieMenTOR. Ha Bbixoa Mux-
pocxemst U2 (U, ) nepexaercs CHTHaI HapskeHNsl HArPY3KH, NOAKMIO4YEHHOM K Bbi-
xony 1. Pesucrop R13 npeanasHayen a1 peryIMpOBKH YPOBHR HaNPSKEHUA IIHTa-
B¥A B AMana3one ot 1 10 18 B.

TpnMeuanue.
* Peaucmop memannonnenounsiti, 1%, 0,25 Bm.

Ha cxeme (puc. 22.2) nokaaaH HCTOYHHK CTa-
OMJIN3KPOBAHHOTO ToKa. ONOPHOE OCTOSTHHOE
HanpsikeHue 1 B ¢popmupyerca na pesuctope
R3, saBasiouieMcs 3JieMEHTOM Pe3NCTHBHOrO
aenurens R3 u R4. Hens orpunarenpuoii 0b-
paTHoit CBA3M Mcnosbayercs A GopMUPOBa-
HHs Ha pe3ucrope R1 nocrosnHoro nepenaxa
HanpsikeHust 1 B, uro nossonset sapdexrusio
YOPaBJIATh TOKOM 3MHTTEpa TpaH3ucTopa Q1.
Ecan npenebpeus HeGOMbUIMM O BeTHYHHE
ToKOM (TMpHOAM3HTENbHO 13,5 MKA), OTBeT-
pJisieMbiM Ha BXox (—) OV uepes BxoxHo# pe-
National Semiconductor Puc. 22.2 3uctop conporuieHneM 1 MOwm, a taxxe

toxamn 6a3nl TpanauctopoB Q1 u Q2 (no-
NOJIHHTEIbHbIE OTEPH 2% NPH YCIIOBUH, YTO NapaMeTp f /i1 3THX TPaH3UCTOPOB €O-
crasasier 100), Tok KonnexTOpa TpaHaucTopa Q1 6yAeT COOTBETCTBOBATH HCXOAIHOI Be-
JINYHHE,

Ipu noBbIIeHHN CONPOTHBJIEHNS BXOAHBIX PE3UCTOPOB YAAETCA CHU3NTH NOTEPH
TOXa, a puMeHeHRne KoHdurypauuu JapauHITOHa NO3BO/sieT YMEHbLIINTD OUIMOKH,
cBsi3aHHBie C BiHsHueM KoagduuuenTa B tpansucropa Q1.

Pesucrop R2 ucnonsayercs a1 MaciurabupoBaHHs KOMJIEKTOPHOTO TOKa TPaH3HC-
Topa Q2 B AMana3zoHe, 6oJiblLIeM WIH MeHbHIEM KOHTPOJIBLHOTO YpoBHS 1 MA.

MCTOUNNK TOKA, YRPABASEMALIA HANPRIKERMEM

Ha puc. 22.3 nokasan ynpasnseMblii HanpsbkeHHeM HCTOYHHK Toka. BeauuHna Mex-
RysneKTPoAHO# NpoBoAUMOCTH cooTBetcTBYeT —(1/R,), NOCKOJIBKY /1S LNy MeKy
BXOJIOM U 3MUTTepoM TpaHancTopa Q1 xoadduiuenT nepesaun No HaNpsKEHHIO CO-
crapasier —1. Ecin nanpsxenue U, pasHo 0 B, BbixoaHoii Tok coctarmster 0 MA. B aroil
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l Io= TMA / VoIt V,,

H

H

National Semiconductor Puc. 22.3

cxeme peaucropbl R1 u R6 ucronssyiores /1 HafexKHOro 3allMpaHus YCUJIUTENS Ha
TpaHaucrope Q1.

HATPYIKA ANS TOXA, YRPABANKIMAS NANRPEXENNEM

11,- 1mA /Volt v,

National Semiconductor Pue. 22.4

Ha cxeMe (puc. 22.4) npeacrasiiena ynpasJisieMast HanpsbkeHHeM Harpyska 2st Toka.
WaMenenns BEIXOAHOTO TOKa cocTaBasioT 1 MA B pacyere Ha 1 B nanpsoxenust U, (npu
ycnouw, uto R, = 1 KOM, 2 koaddunmenT ycuneHus coorercrayer +1). Eciu Hanps-
xenue U, paBHo 0 B, ypoBenb Toka (B nepsoM MpHOMHXEHHH) TakKe PaBeH 0 MA.




MABA 23
CXEMbI! NMPEOBPA3OBATENEN
NMOCTOAHHOIO HAMPSYKEHUS

NMPEOEPA3OBATENb NMOCTOSHHOIO HAMPS)XEHHUS
C YNEKTPUYECKOW PA3BA3KOH

+8Vge
' 3
Bropuuxas +5V
obMoTka D4
1N4002
15K 8 | c20 ﬂ 1 ce2
7 2MF c21 + 1
NepsnuHan 22MF D5
us ouT | o6MOoTKa ,I
15K +
6 .

01

2 b Hanpaxenne
C Harpyakm +5vV
[of]
l )
Cc19

73 Amateur Radio Today Puc. 23.1

Ipumeuanue. D5: cmabuaumpon, 5,2 B.

Taiimep (puc. 23.1), nocrpoennusiit Ha MukpocxeMe NE555, npeiHasiayen A/ yIpas-
JieHns HeGoMbIUM TpaHChOPMATOPOM U MOJIe3eH NMPH MCNOJb30BaHMH HCTOYHMKA
IIMTaHHUS C 3JIEKTPUYECKOM Pa3BA3KOIt M MAJIBIM HanpspKeHueM. TpancgopMarop usMe-
HsleT pasMax BBIXOHOTO curHana MukpocxeMsl NE5355 nuanasona 5-7 B Ha 6osee

VAOOHDIH, 03BOASTIONIMI 3 (EeKTHBHO YIPaBAATh CXeMOH BHIIPSMUTENS U CTaGUII-
3aTopa.
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NMPEOBPA3OBATEJNDb NOCTOSHHOIO HANPA)KEHMSA |

+9V

Y50 _\: IN4007 +(50-150) v

Willlam Sheets Puc. 23.2

Ilpnmevanue. B cxeme ucnonvayemcs mpansucmop n-p-n muna, 2N3569 unu ananozuu-
Holll (8 KIOUEBOM pecuMe).

IIpeo6pazosarens (puc. 23.2) npuMensieTcs s (GOPMUPOBAHUS IOCTOSIHHOTO TOK2
B HECKOJIBKO MUJIMAMITEPOB B YCJIOBUSX NOBLILIEHHOTO HANPSHKEHUST MATAHUS, KOTO-
poe He obecrieylBaeTCs UMEIOIMMUCS UCTOYHIKaMU. B kauectse T1 06BIYHO HCHONB3Y-
etcsl TpaHcopMaTop 3ByKoBoii yactotsl (1:10 kOm), paspaboTaHHbIi [UIg CXeM C IIOTy-
HPOBOAHHUKOBBIMU Tipu6opaMi. B 3aBUCHMOCTH OT KOHKpETHOTO THIIa TpaHchopMaTopa
T1 nocrosiHHoe HanpsbkeHue dopMupyercs B auanasone 50-150 B npu ypoBHe BbI-
XOJTHOTO TOKa B HECKOJIbKO MHJIJIHAMIIEPOB.

NPEOEPA3OBATENL NOCTOSHHOIO HANPAXEHMUSA
AN NEPCOHAJNbHBIX CUCTEM PAAMOCBA3H

Bxoa, 5-7
3NEMEHTOB 4
nuTaxua F_j— 5
15uF
I r2sv
Bkn. [§]
Vin CTX33-1 5
~meened SHUTDOWN Vg —a)—f"""‘ ) ¢ ¢ 5V 120mA
Boin Liciizacss | ANMBROS20L SR Lc igguF
. == $om TB&nF o
.[-— IpGm FB —
¢ =
ND < R2
= s Saok
= X

Linear Technology Puc. 23.3
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IIpumevanue.

C1: xondencamop muna SP ¢pupmvi Panasonic.

C3: xondencamop muna TAJ pupmot AVX.

L1: unoyxmuenocmy muna OCTAPAK ¢upmw Coiltronics.

[ToHuxalouuit npeoGpasoBaTesib C HU3KKM NOTpebiieHNeM SHePTHH JUIsS NePCOHAJb
HOM CHCTEMBI PAAHOCBSI3H, BHITOMHEHHBII Ha MuKkpocxeMe LT1174, npennasnayeH ans
MO/aBJIEHUS IIYMOBOTO CHFHAIA Ha 3BYKOBBIX YaCTOTaX H XapaKTepH3yeTCs BRICOKHM
k03¢ PHIHEHTOM NT0e3HOTO AeficTBUSA NPH HeGONBIINX YPOBHAX BBIXOAHOTO TOKa.
B cxeme, moka3aHHoii Ha puc. 23.3, obecnieynBaeTCa BHIXOXHOH YPOBEHD HaNPSKEHUS
5 B npu Toke 120 MA, xoTopblii popMUpyeTCs H3 HanpsixKeHUs nutanusa 5-7 B, mocty-
MAIOLIETO OT HUKeNb-KaJMHEBBIX HIIN HUKeJIb-MarHHEBHIX d/leMeHToB. BxoxHoii 1 BHI-
XOHOM KOHJIEHCATOpbl, YMEHbUIAIOWIKE YPOBEHD MyJ/IbCALMI TOKa, HMeIOT HeboJIbliNe
rabapuTHble pa3mepbl. [Ipu HeoOXoAMMOCTH 0becIIeYHTh 3anupanKe 3Ty QYHKIHUIO He-
CJIOXKHO peaii30BaTh; B TPOTHBHOM CJIydae cieayer coexdHUTD Busoasl SHUTDOWN
nU .

BHyTpennuii nepexmoyarens Mukpocxemn LT1174, pacnonoxeHubiit Mexay Bbi-
sosamu U 1 U, sBJIsieTCA ynpaBAsSieMbIM 110 TOKY, IpHYeM MaKCHMAIbHbIA YPOBeHb
toKa cocrapisier 340 MA. McnoassopaHHe HeGONBILOro Toka — OCHOBHOE MPerMYIlie-
ctBo LT1174 no cpaBHeHHIO € IPYTHMH MHKpocXeMaMH (TpeOyIoluMH CYIIeCTBEHHO
60JILIINX TOKOB YIIPABJIEHH ), KOTOPOE ITO3BOJIAET 3AMETHO YMEHDBIIUTH YPOBEHD 1Y~
MOBOTO CHIHAJIa ¥ BBIMIOJIHHTH CYIECTBYIOMIME HOPMBI [0 SKPaHHPOBAaHUIO ¥ PUILTpa-
uun. ITpn coenunenun Busoaa I c BbiBozoM U, BRIXOAHOH TOK COCTaBASIET OKOJIO
450 MA; MaKCHMaJIbHas BeJIMYMHA TOKa Bo3pacTaeT Ao 600 MA, 4To IO3BOJISET TIOJy-
YUTh Ha BHIXOJIE CUTHAIBI TOKA C GOJIBIINM CpPefHIM 3Ha4eHHEM.

NPROEPAIOBATENG
OTPHUMATENLHOTO NOCTONNNHOIO NANPAXENUS

4

3fa
y|rs

-(5-15)V

Vour
A

Maxim Puec. 23.4
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Muxkpocxema MAX724 dupmbl Maxim Hcnonb3yeTcs Ans co3fiaHus npeobpasopatelis,
obecreyrBaloniero NOBHIIEHHE OTPHULIATEILHOTO BHIXORHOTO HanpshkeHus 1o —15 B npu
YPOBHe BXOJHOTO HamnpsbkeHus ot -5 Ao —15 B (puc. 23.4).

APEOSFASOBATEAL ROCTORNNOIO HARPRXENRUS It

- - 412V

150-175VDC
Buixos
[21] D2
P=20T Sw100-200T )
b3 D4
D1-D4
Tt 1N4006
Q1
MFET1 +
o %T
.01 ’
4 v
Popular Elecironics Puc. 23.5

B npeobpasoBarene Hanpsixenus (puc. 23.5) MHKpocxeMa 555 CIy)uT A1t OopMHpO-
BAaHHUS HapacTalouiero U CNAfaloero o MHTEHCHBHOCTH 3JIEKTPOMArHHUTHOIO MOJIS
B nepBUYHOIF 06MoTKe TpaHcdopMaTopa T1, uTo cnocoGeTBYeT reHepaliMi BHICOKOTO
HanpsKeHUsi BO BTOPHYHOIN 06MoTKe aToro Tpancopmartopa. Hanpsixxenue sropuy-
HOi1 OOMOTKH B Ja/bHeiilieM npeobpa3yeTcst IBYXNONYNEPHOLHBIM MOCTOBBIM BBITIPS -
mureneM D1 — D4 u dunstpyercs xouzaencaropom C3. B xayecrse T1 npumensercs
tpancopmarop EA-775-375E ¢pupmut Amidon Associates, npeaycMaTpHBaoIiuil Ha-
JIMYHe cepileYHNKa ¥ HeIJIOHOBOTO MIIMHAPA, Ha KOTOPOM HAMaThIBAalOTCA NepBUYHAS
(nipoBozoM Ne 26) u sropuunas (nposoxoM Ne 28 unm 30) o6MoTku. B pesynbrate
MOHIHOCTD BHIXOJHBIX CHTHAJIOB yaaeTcs obecrnieyuTs Ha ypoBHe 5 Br.




[NIABA 24
CXEMbI AEKOZIEPOB

AEKOAREP ABYXUACTOTHBIX TOHANBHLIX CUFHANOB
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YeTpoHcTBO fexoaMpoBaHUs ABYXYacTOTHBIX TOHAJBHBIX curHatoB (puc 24 1) uc-
noJb3yeT MukpocxeMy 68705P3 dbupmsr Motorola, BHIMOMHSIONIYI0 GYHKIIHIO MUKPO
KOHTpoJIepa, U Mukpocxemy 75T202 gupmur Silicon Systems, Inc, urpaotyio pos
IIpPHEeMHHIKA IByXYAaCTOTHBIX TOHANBHBIX CHIHAN0B JKuaKokpuc raninyeckuil mucieii
MOD1 npenunasHayed A1 BocIpon3sBeieHns nocrynaomei nndopmannn Knonka S{
CJIY>KUT AJI OHpoca fucies, S2 obecneyuBaer CTUpaHue HHGOPMaHK Ha JUCILIee,
a 83 — B ycTpoiicTBe naMsTu

CTEPEOAEKOAEP YM CUTHANA

vt=12v

co 4 \ Lo

1uF T J_ ] [ooozs
= = Bxoa + 1 16 ok C7
= curtana O) U = 7T 0033 At
T 2 15 21K
Unaukatop 39K 2 -
cTepeocuriana
" 13K o as
S 350F K
ﬂc; Naz0 Hactpouka
Mpasoit o 41 (m1800 113 reHeparopa
poxos €
Az Nesom g 8 12 0 suf -
3 9K BbIXO.Q‘—
1"
b KOHBpONs 19kHZ
10
1 Ji S,
[ 3 TS o3
National Sericonductor Puc. 24.2

B cxeme nexonepa 4acTOTHO-MOAYJIMPOBAHHOTO CTEPEOCHTHAJA, ITOKA3aHHON Ha
puc 24 2, ucnonbsyercst mukpocxema LM 1800, obecrnieqnBaronias npeM CHOXKHBIX
MYJBTHILIEKCHPOB2HHBIX CHTHAJIOB OCHOBHOTO auamasoHa YM U BelaeseHHe U3 HUX
CTepeocUTHajla YIpaBJjseMblil HanpskeHHEM TeHepaTrop HacTpauBaeTcsl Ha YaCTOTY
19 kI'y (15 [t mpu pa6ore ¢ Te1eBUBMOHHBIMU KaHaIaMH) WK B COOTBETCTBUH C Tpe-
6oBaHMAMM, OlpesieJIeHHbIMY NOTpeOUTEIEM

AEKOAEP BUAEOJIUHUM |

B cxeme ycrpoiictBa nekoauposanus BujieonuHun (puc 24 3) ns ynpaBlaeHUs UC
10JIb3y€TCA OZUH BEIBOJI
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Puc. 24.3

AEKOREP BUAREOCONIUHUM 1]

B cxeMe ycTpoiicTBa 1€KOAMPOBAHMS BUACOIMHIH, MOKa3aHHOM Ha puc 24 4, popmu-
PYIOTCS UMITYJILCHI, HEOOXOMUMBbIE JIJIst YIIPABIEHHSI IMHHSIMU BUAEOCUTHANOB 24 1 257
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MOZIH(I)HLIHPOBB.B JIOTHYCCKYIO CXeMY JICKOAIIpOBaHHA, MOJKHO 3ajieificTROBATh APVYliic
JIMHHU BHAECOCHTHAJIOB

TUMNOBOM AEKOAEP TOHAJILHOIO CUFHAJNA
HA MUKPOCXEME NE567

* O +Vec +(5-9) V

4 1kQ & AL

Bbixoa (HU3kui1 ypoOseHb
NpyY HANV4MK HA BXOAe
TOHANBbHOrO CUrHana)

o)

C’*]:_ NE567 u
L
T

Bxon

VAVAVAN

Wilham Sheets Puc. 24.5
IIpumeyanue.
Yacmoma { = 1 noroca yacmom = 1070 |—- Yo

o ,IR1C1’ £,C2

U, <200 mB (cpednexsadpamuuecroe snauenue), » < 2 xOm na uacmome f,

Yacmoma f, 3adaemcs 6 zepyan., emnocmo xondencamopa C2 - ¢ muxpopapadax, a na-
npaxcenue U, — 6 sorvmax

C3 =202

YerpoilcTro AexomipoBaBusl TOHAJBHBIX CHIHANOB (pUc 24 5) HOCTPOEHO Ha OCHOBE
mukpocxembl NE567
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IpuBenerHas Ha puc. 25.1 cxema reHepatopa npeAycMaTpuBaeT HCIIOJIb30BaHIe 3apsij-
KOHJIIEHCaTope.

HOTO KOH/IeHCATopa M TPeX KOMIIapaTOpOB, (GDUKCHPYIOWMX yPOBEHb HANPSXKEHAs Ha

RPOCYAS CXEMA YCTPONCTBA BPEMEHHON 3AREPIKKM

8 4
R p 10k +V Res 3
° . OHa cxem
T=11RC T_S_ Dis 5550ut cwruanmgau.uw
Tpurrep Thr
o Zrig  FMI
TC T 001 kF
L

Electronics Now

Puc. 25.2
B cxeMe atoro ycrpotictBa (puc. 25.2) cMelieHMe ABHXKA MTOTEHIIHOMETPA O3BOIACT

U3MEeHSTH BeJIMYUHY BPEMEHHOI 3a/IepXKKH, 33/1aBaeMoil MHKpocxeMoil 555.




[NABA 26
CXEMbI OETEKTOPOB

BEbLICTPOAEHCTBYIOLMHA AMNAUTYAHLIA RETEKTOP
€O CXEMOMH NAMSTHU UM NEPEYCTAHOBKOM

1k

1N914

2N439)

2N4391

5v
Tua
DHO034

Crpobuposanvie/ 2
sanomuHarue © ! 3
MepeycraHoska o—tzD_Do_
2N4391

_lz 5 10 sy

2N4391

National Semiconductor Puc. 26.1

Muxpocxemsr LH0033 u LH0063 yno6ubl 4713 NOCTPOEHHS aMIJINTYAHBIX jleTeK-
TOPOB H YCTPOHCTB CTPOOUPOBANMA 1 3alIOMUHAHIS AaHHBIX. TIOCKOJIbKY HMEIOT Bbl-
coKoe 6bICTPOAEHCTBIE U HCTIONB3YIOT BO BXOJHLIX KACKAAX I10JeBblE TPAHSUCTOPH
€ HeOONBIIMMH TOKAMH CMellleHus. BricTpoaeiic rpyouiii aMIIMTYAHBIA TeTeKTop
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(puc. 26.1) MOXKHO 11peobpa3oBaTh B YCTPOUCTBO CTPOGUPOBAHUS U 3allOMUHAHISA TaH-
HbIX, IPOCTO CHSB JIETEKTOPHBIN AHOJ 11 cXeMy IepeycTaHoBKH. [l nonyyents Xopo-
HINX [OKasaTeJsell TOUHOCTY BXOAHOM KacKkaz paspeliaeTcs npeJBapuresiblio HACTPOITh
¢ momombIo oTeHHoMeTpa 10 kKOM. Cxeya xapakTepusyercs THIIOBOI BelHUIHON Bpe-
MeHM HapacTaHus curnana nopszaka 300 He (npit nepenaze BXogHoro Hanpsixeinis 10 B
ommbKa 1 GopMUPYeMOro BHIXOIHOIO ciifHaIa He rpesblinaer 0,1%), a take ckopo-
crbio cniafia 100 MxB/Mc. CrenyeT oTMeTITS, YTO BpeMs HAPaCTAHHUs HECJIOJKHO CHIT3HTL
3a cUeT YMeHbIeHHsl eMKOCTU 3aOMITHAIONICTO KOHAEeH caTopa.

AETEKTOP PEXXUMA CHUHXPOHU3IAUUMU

(a) g
" 1 14_17—4 MC12040
]
an ﬁ_* R g 3
v 71 MR
D _1... yYeunutens v gunstp y?gagggigsm » M
) 12
v
—Cl - N
v onosoth _, 220 LED
9
7 7 2
10 ¢ D0
[
T 7 ® 1o 10131
10105 -3 \\
1k 1k 1k 1k g @
4 33 uf
L
I+
-5.2V -52v 4
2k
2k 510

-5.2v

Electronic Design Puc. 26.2

Hetextop pexuma cunxporusainy (puc. 26.2a) obecneynpaeT perieTpaliio cocrosi-
HHUI «CHHXPOHH3UPOBAaH» U «He CHHXPOHU3IIPOBAll», IIPITYEM KOHTPOJIDb PCKIIMA OCY-
IEeCTBJISETCS Jaxke IIPH TPOIYCKe OJTHOTO 113 CHHXPOIMITYILCOB.

Ecau curnarn cTpobripoBanns GopMHPVETCs ¢ IOMOLILIO TRHTTepa (P ollepesKe-
HUIL CUTHAJIOM V BXOHOTO KOHTPOJBHOTIO clirnata R i (hawrnyeckoil notepe jiecpeiiero
dbponra curnana R), yposens ciraana D Oyjer oc1aBaTbCa BHICOKHM Ha IPOTHXKEHII
BCETO BPEMEHHOIO 1HTepBala. JTO II03BOJISIET HATPARIATD Ha TPIITEP CHHXPOHI3ID) -
folitii CHTHA i hopMAPOBATh HA eT0 BBIXOJIC CIITHAI BEICOKOTO ypoBHs (pric. 26.26).
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Electronic Design

Puc. 26.2

Ecnu curnan R onepexaer curnan V (npu notepe ofHOTO HMITYJIbCA), iepeqHuil poHT
curHama V M3MEeHHT coCcTosTHUe Bhixoga D (dhaszoBoro fetextopa, B pe3yabTrare YeTo cBe-

TONWO Ilepeii/ieT B pexXuM Mepuanuii (puc. 26.2B).

PaccMoTpeHHBI JIeTeKTOp YacTo MpuMeHsieTcs coBMecTHO co cxeMoil MAITY wiu
CHHTe3aTOPOM YacTOTHI U CHHXPOHHU3UPYeET CHIHAJ CXeMBbI (Da30BOI MOJACTPOHKH C BXOJ(-
HBIM CHT'HaJIOM. Takoii flerekTop 6bIBaeT BeChMA MOJIE3HBIM, OJHAKO MPH UCTOJIb30BA-
HUU (DU/ILTPA HIDKHHUX 4aCTOT U B HEKOTOPBIX IPYTUX CJIYYAAX MOXKET He 0OHAPY)KUTh
OJHOKpaTHBie NMPOIYCKH CUHXPOHU3HPYOIHX CUTHAIOB,

AETEKTOP MBMEHEHMS HANPAXXEHUSA

» +12V
L ce
100
R1
10K
AAA
A A A 4

LED1
S1
YcraHoBka

Popular Electronics

+
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Puc. 26.3
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B cxeme, npezactaBaerHoii Ha pyc, 26.3, 1Ba ONEPAIIONHBIX YCIUITCS (MIIKPOCXCMA
LM324) u Tupriicrop 06pasyior ycTpoiicTBo KOHTPOJIA MOCTOSHHOro Hanpstkeliist. OY
U1-a, BKIIOUEHHBII] 110 cXeMe MOBTOPHTE S HANPSKeHIsT, POPMIIPYCT BXOJUIbIC CHITHa-
JIBL JUISE BTOPOTO onepaliitonHoro yciuintess, Ul-b, PesncTiiBHo-eaMxocTHas 11enouka
(R2/C1) noncoennuena k uHBepTHpYWIeMy Bxoay yciumirtens Ul-b, obpasyst RC-
cxeMy BpeMeHIoil 3azepxkiL IToxa nanpsokentie va xogax OY Ul-b ocraerca Hens-
MEHHBIM, YPOBEHD €r0 BbIXOAHOTO CHIHAMa BJ11130K K HY/Tt0. [Ipit 113MEHeH T Hapshke-
Hus Ha BxoJie RC-cxeMa obecuieuiiBaeT BpeMCHHYIO 33/IePKKY (DOPMIIPYEMOTO CHIHala
JUIst IIHBeprupyoutero Bxoxa OY. B nanvHelieM ypoBeHb BLIXOIHOTO CIIFHAJA YCILIH-
TeJssi H3MeHsieTcsi Ha BbicoKuil, THpiicTop SCR1 oTKpbiBaeTcs 11 3aropactces CBETOIIO
LED1. Bbicokast 4yBCTBUTECABHOCTD CXEMbI ITO3BOJSET 0011APYIKIIBATH BEChMA 11eH0L-
nrMe 13MeHeHUsI HampspkeHus (1a YPOBHE HECKOJMBKIIX MILUIBOALT). Hpi Haxarin
KHOTIKH S1 TOK TUPHUCTOPA OTBOANICS Ha «3€MJIIO», UTO MIPHBOJIIT K 3alHPAHIIO OTOTo
DJIEMEHTA M [lepeyCcTaHOBKe Beeil cXxeMbl.

AETEKTOP PARAMOYUACTOTHLIX CUTHAJIOB
C IUHEUHLIM NPEOEPA30OBAHMUEM

w1 LED1
Boikn O KpacHblt

i—g;c’—:‘;‘i D2
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Electronic Design Puc. 26.4

Cxewma IeTEKTOPA, NoKasanlias Ha piic. 26.4, obecnednBact JuieitHoe IpeobdpasoBaHIle
Bxomunix P curnanos ypopns 80 MB - 4,0 B (cpennexBazpariryeckoe 3iayeHiie) B no-
CTOSIIIOC BBIXOJIHOe Hampsikenne IIpn yposHe BXOAHOro crruaia meunbiue 50 MB
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(cpeaHeKBaipaTHyecKoe 3HaYeHHe) TOCTOSTHHOE BHIXOAHOE HAIpsDKeHHe OBICTPO CHU-
xaercst o Hynas. KoadduuyeHt HenmueiiHOCTH npeoOpa3oBaHus He MpeBblaeT 2%.

KOHTPOJIJNEP AETEKTOPA BUREOCHUTHAIJIA

9V
N j j:i} K cxeme

KOHTpONS

i
1
[l
]

R3
1K

D3
1N4148

K1

D2
2N2222 1N4148 v
Q3
Bxon 2N2222
BMnoeo-
curHana Q2
R 2N2222
4
Popular Electronics Puc. 26.5

B cxeme nerextopa BipeoculHana (puc. 26.5) 11 yIOpaBileHUs pejle UCIOJIb30BaH
BBIXOZIHOII CHI'Hasl BHAcOMarHurogoHa HIN BUJeokaMephl. IIpn aToM mocrynamomue
BH/IEOCHTHAJIB! OTKPBLIBAIOT TpaHsucTop Q1 1 3anupaloTr Tpansuctop 2, mojyyas Ha
Tpausucrope Q3 HanpsoKerite TPSMOTO cMellleHusT U akTuBU3upys peie K1. Crenosa-
TEeJIbHO, IPH MCIONb30BAHHN B BHICOMarHUTO(OHEe AAaHHON CXeMBbl U CXeMbl TaliMepa
yaaercst ToOUrbest UINTEIbHOTO BpeMeHY 3aJepKKH.

AETEKTOP TOKA YTEYKM CETKM PAANOJNIAMINBI

AHTeHHa Ha puc. 26.6 nokasaHa cxeMa pe3OHaHCHOTO IIpH-
eMHMKa ¢ (PYHKIIMeN KOHTPOJIS TOKa YTeYKU CeTKH
3/eKTPOHHOU JIaMIIbL.

L1

B1 .
L R =

Elecfronics Now Puc. 26.6
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NUKOBbLIA AETEKTOP OTPULIATEJILHOIO CUTHAJA |

Ha puc. 26.7 nokasana nipocras cxema -
KOBOTO JIeTeKTOpa OTPHLATENIBbHOIO CHI-
Haja.

Vin O

National Semiconductor Puc. 26.7

AWANA3OHHBLIA AETEKTOP

Jetexrop (pric. 26.8) obecrieunBaeT Ha BBIXOJlE CXe-

Mol Hanpskenne Uy =46 Bnpu U <U <U.;

nm Hynesoe upu U < U, wm U > U,

Vi 0—¢ 1»———-{(———3_

Popular Electronics Puc. 26.8

YACTOTHDIN AETEKTOP HA MUKPOCXEME LM556

Cxena netexropa (puc. 26.9) mocipoera Ha Mikpocxeme LM556, cocrosmeit 11X 1BYX
He3aBHCHMBIX TaiiMepos. [TepBhlil TaiiMep BKJIIOYEH O cXeMe OJIHOBHOpaTopa M CIIy-
XUT TS IpeoOpas3oBaliisl BXOIHOTO UMITYJIbCa B IIMITYJIbC 33{aHHOM AINTeTbHOCTIH,;
BTOPOil — 110 CXeMe HEYCTOWYMBOro MyJsTHBIOpaTopa (Tpil aToM BbiBOA 13 ocTaercs
He3ageiCTBOBaHHLIM ).

Wmnynbe GuxcrpoBaHHON IINTETLHOCTH, (POPMIIPYCMBIIT OTHOBIIOPATOPOM Ha BbI-
Bofle 5, oTKphIRaer Tpananciop Q1 u paspsikaer xonjencatop C2 yepes pesncrop RS.
Eciu qactoTa cenopatyst MMIyJIbCOB IOCTATOYHO BHICOKA, HANTPSDKCHKE HA KOHICHCA-
Tope C2 craner umke 0,33U ., mpu aToM Ha BuiBoAe 9 BTOpOro TafimMepa MOABHTCA
ypoBeHb JOTHYecKoil eximibl. ECau jke yacToTa C/ie/IoBaHud UMILYIbCOB HeBeTHKA
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Electronic Design Puc. 26.9

uu 61u3ka K HyJTo, kouziencatop C2 sapsiauTcs yepes pesuctop R6 mpubamsuTensHo
1o 0,66U ., a Ha BhIBOZle 9 OKaXeTcA ypOBEHb JOTHYECKOTO HYIA.

Taxum 06pazoM, 17151 GOPMUPOBAHUS YPOBHS JIOTHYECKOH eMHUIIBI MAaKCHMAJIbHBIH
U MUHMMAJbHbI YPOBHYU HanpsDKeHHs Ha kKoufeHcarope C2 1o/DKHBI OBITh MeHbIle
0,66U.. u 0,33U_. COOTBETCTBEHHO, a I/l 1I0JyYeHHsI YPOBHS JIOTHYECKOTO HYNS —
GoJblile YKa3aHHBIX BETUYHH.

YTobbl oNipefieiTh HOMUHANLI 9JIeMEHTOB ogHoBHOpaTopa, R3 u C1, anuresbHOCTD
. MMIIyJIbCa JOJLKHA OBbITh CJEAYIONIEN:

t < (1,1xR3xCly<2/f

in max

Ins pacyerta mapameTpoB aneMeHToB RS, R6 u C2 cHavana cieflyeT olpeRenuTdb
xoa(hduunenT sanonnenus (t, /t ) BXOAHBIX CHTHAJIOB, a 3aTeM BhIOPATh TUMOBOH
HOMUHanN 11 koHneHcaropa C2 U paccuMTaTh CONPOTHRIEHHE pe3ucTopa R6 u3 coort-
HOLUeHUs

max’

_leax o617+,
R6 3
Comnporusrenne pesictopa RS Bbrucasercs o gpopmyJie

R5 = R6 Lo

on
t " .

I[IpaBunbHEIl TOAGOP pe3nctopoB R5 1 R6 KpUTHYEH ¢ TOYKH 3peHHs HOMYYEHHS
TpebyemMolt XapakTepUCTHKU. BXoiHbBle CUTHATEI ¢ HeGOBIINM KOI(hPUIHEHTOM 3a-
noJHeHust (t_ /t ) MO3BOJAIOT 06eCIeYUTD LIy YIIHI peskuM paboTh cxeMbl. B kauecTse
C4 u C3 moryt BricTynarh nobbie kouaencatophl emkxoctpio 0,01-0,1 MKD.
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NUKOBLIH NETEKTOP NOJIOXXMUTENBHOIO CUrHAJNA 1
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Natianal Semiconductor Puc. 26.10

Ha puc. 26.10 moxasaHa IpocTas cxema IIMKOBOTO JIETEKTOPA MOI0KUTENBHOTO CUTHAA,

AMANA3OHHDBIA AETEKTOP HA OAAHOM KOMIMAPATOPE
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Electronic Design Puc. 26.11

Ilpumeuanue.

U, =1B U, =4B,
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Kak cnegyer us npencraBaeHnoil cxemsl (puc. 26.11), nob6asynenne JByX BCTPEUHO
BKJIIOYEHHBIX IHOJIOB Ha BXOJIe KOMIIapaTopa Mo3BOJSET CO3/jaTh IPOCTOH AHANa3oH-
HBI feTekTop. ITo06HbI feTekTOp XOpoiio paboTaeT npu HanpskeHuu oT 1 B 1 BbI-
1€, OZIHAkO He PeKOMEHAYeTCS B TeX CJIyYasiX, Koraa TpeOyloTcs BbICOKHe N0Ka3aTe I’
TOYHOCTH, TOCKOJIBKY Tlepenajbl HallpsKeHUsA Ha JAHO/aX MOTYT CyLIeCTBEHHO H3Me-
HSATBCSL.

B 6a30Boit cxeme aBa Pe3sUCTHBHBIX ZIeJUTeNsI MPUMEHSIOTCS /IS 3alanus ABYX
TIOPOTOBBIX YPOBHEW HanpsiKeHUs (/11 HEHHBePTHPYIOIero U HHBEPTHPYIOLIEero BXo-
JIOB KOMIIapaTopa) IIyTeM COOTBETCTBYIONIErO JeIeHUs OLIOPHOIO HalpshkeHUs. Bxozx-
HOIl CHTHAJ MOJAeTCd Ha BXOAbl KoMiapatopa yepes auoasl CR2 1 CR1.

Korza ypoBeHb BXOAHOTO CHTHAJIAa COOTBETCTBYeT YKa3aaHHOMY JAalla3o0Hy, HH OJWH
U3 INOJIOB He OTKPBIBAETCS U HA BBIXOJIE KOMITapaTopa Mo/iepKHBaeTCA CUTHAM BBICO-
KOro ypoBHs. Ec/ii 3TOT ypOBeHb MpeBblillaeT BepPXHIOI IPAHKILY AMAITA30HA, OTKPbIBa-
ercst nuox CR2, uto obecrieunsaer opMHpoBaHUe CUTHATA BRICOKOTO YPOBHSI Ha HH-
BepPTUpYIOIIEM BXOZe M U3MeHeHHe yYPOBHSA BBIXOJHOIO CHTHaJa KoMilapaTopa Ha
Hu3Kkuil. Ecyiu ske OH BBIXOAUT 3a HIDKHIOW PAHHUIY JMAlla30Ha, OTKPHIBAETCA JAHOJ
CD1, B pesyJibTaTe 4ero Ha HEHHBEPTUPYIOUIEM BXO/ie KOMIIapaTopa BblpabaThIBaeTCs
CHrHAJI HH3KOIO YPOBHS, @ YPOBEHb er0 BLIXOZHOIO CHIHaja TakyKe CTaHOBHUTCA HU3-
KuM. B 1aHHOM cilyyae conpoTHB/IeHKe HCTOYHNKA HanpshkeHnst U 0/KHO 6bITh He-
GOJIBILIM 110 CPaBHEHHIO C SKBUBATEHTHBIM COMIPOTHBJIEHHUEM KAKIOTO AETHTES.

AETEKTOP CUTHAIJIA 15 KT

5-9 Vdc 1k IToxasaHHas Ha puc. 26.12 cxema feTekTopa Cly-
4| 8\ KHUT 711 OGHApyXeHHsI ayAHOCHTHAIA YacTOTOM
N

v 15 k[ ¥ curHanuaupyer o6 ITOM IMOCPEACTBOM
Bxon 3 cc 8
curHana O———e— Bxoa Beoixop CBeTOJIMO/THOrO HHAHUKATOpa.
A Ry GND 1
T IIpumevanue. F = ———.
10kS o Nonocosoiil P 1.1R.C,
Cr  dunetp ‘C' ¢
LMS67 | 1 uF
Cr BoixopHoit
0.01 pF GunsTp
1 G
2 uF
GND a

Electronics Now Puc. 26.12

AETEKTOP PAAMOCHUIHAIJIA

Ha puc. 26.13 n306paskeH npreMHHK Ha OCHOBE KPHCTAJLUINYECKOTO IeTeKTOPA C HayTHU-
Kamu (puc. 26.13a), a TaKke OCIWIIOTPaMMBI CHTHaJIa 3BYKOEBOH 4acToThl (pHC. 26.136),
Moy MpoBaHHoro (puc. 26.138) u nemomyMpoBanHoro (puc. 26.13r) chruanos.
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(a) Y AHTEHHA (s)

é g at ) “’AUOUQUWV&U%%

(6) (r)

Electronics Now Pre. 26.13

AETEKTOP COCTOSSHNUA KOHTAKTOB NEPEKJIIOMATENH

Tunosast cxema gaTumka coctosinus (puc. 26.14), ucrnoan3yeMas COBMECTHO C MHK-
pocxemoit CS209 dupmbt Cherry Semiconductor, KOHTPOJAMPYET COCTOSHUE KOH raK-
TOB IlepeKJouaTess MoCpeJACTBOM HaMOTKH

HECKOJIbKHX AOIOJTHUTEIbHAIX BUTKOB ITPOBO- C P 20k 1
s i
Ia Ha HHAYKTope (HoMmep 273-102 mo mepey- 00015 uF ]
nio pupmbi Radio Shack). TlpennoskeHHBI 500 et h ?}—«—-—

MoAXo/ He TpeGyeT BhIMOIHEHNS KAKUX-THO0 — ¥30AMpOBaHHbIiA
AXOL p 6y JIH BbIKAKOYaTEb R1 cszug
3NEeKTPUYECKHX Pa3BsI30K B cXeMe IIHTaHUA.
ITpu pa3oMKHYTBIX KOHTaKTax ITepexjouare- g 3
a5 oreHIHoMeTp P1 HactpauBaercs 10 Tex )
1

TOP, MOKa Ha Bbixojie He Gynet chopMIpOBaH 100 .
CUTHaJ BBIKJIIOUEHUA. B ciaydae 3ambikaHyua
KOHTaKTOB IapaMeTp () cxeMbl U3MeHsIeTCS

- (MakCUManbHbin
M Ha BBIXO/Ie BHIPadATHIBAeTCsl CUTHAJ BKILIO P
yenusa. Kougencarop C1 noiskeH ObITh CIIio- W
IISTHBIM C cepeOpsTHBIME OBKJIaIKaMH, a TTIOTEH- Electronic Design Puc. 26.14
uometp THma 3006P-1-203 (¢ HeckonbkUMHU
MOJIHBIMH TIOBOPOTAaMH IIOJBHKHOTO KOHTakTa) (pupMbl Bourns. 111 GopMUPOBATTS
Hanpsixenns U HCIOJb3yeTca HCTOYHUK NUTaHus 9 B.

Harpyaka 00022 .F

AETEKTOP AM CUTHAJIA YACTOTOM 455 Kriy

B cxeme nerexropa (puc. 26.15a) Muxpocxema LT1278 ucnoassyercst 171 ¢1podupo-
BaHUs Hecylle# yacToTel 455 KI1{ 1 BOCCTAHOBJIEHMS MOAYIMPYIONICTo curiasia 5 kIt
LT1278 ocywmecTnsier crpobupoBanye (€O CKOPOCThIO 227,5 KHIOBBLIOOPOK B CEKYHIY)
AM curHaja IpoMexyToyHo! YacToThl 435 kI, HCHOJIb3YSA TapMOHHMYECKMHA CHIHA
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5 k1. Ha puc. 26.156 mokasaHa oclu/IorpaMma Hecylelt yactors! 455 kI u BoccTa-
HOBJIEHHOTO TapMOHHMYECKOTo CHTHAJIA 9acToToil 5 k11, KoTopslil hopMupyertes ¢ no-
Molbio 12-paspsggHoro wHGpo-aHaJIOroBOTO Hpeodpa3oBarelsl.

LTC1278 5V

AN

(a)
242V
Ve —¢
+ R
Boixon 1 104F
Hecywas,
455kHz
Moaynvpyiowui H P 3326A
curHan, -6dB, | ApyxxananbHbin
SkHz cuHTesarop
~v
12-paspagHan | 14
= napannenbHas <
WWHA ABHHBIX
(6)

Linear Technology
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Puc. 26.15

AETEKTOP HAJIMMMS BO3AAYLIHOTIO NMNOTOKA

R1 S
1.2K3

Lh}lj3235 @E)

vVYY
AAA

R3 <
680
R4
10K A
YpogBeRrb 3
BbIKNIOYEeHUA L _

Popular Electronics Puc. 26.16

B cxeme (puc. 26.16) st oGHApYKeHUST
BO3/YIIHOTO TIOTOKA UCIOJIb3yeTCst TpHH-
nun camoHarpesa. [Ipu Hanuuyuyn noroxa
HabmogaeTcs BHICOKHI yPOBEHH BBIXOIHO™
ro CUTHAJA.
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AMNNUTYAHBIA AETEKTOP USMEHEHUS YPOBHS
HANPSXEHUSA

B cxenme (puc. 26.17) nobasJieHiie 3/1eMEHTOB
D1 1 R1 nopaep>kuBaer ypoBeHb Halpsike-
Hua Uy, B pexiiMe 3allOMHHaHHS paBHBIM
0 B. Yreuxa Toxa anoma D2 mpoucxozut
IIpU HAJIMYMU KaHala 06paTHO# CBA3H yepes
pesucrop R1. Yreukn B cxeMe B OCHOBHOM
onpeensoTcs BeanynHofi Toka I, (LF159,
LF156) n Toka yreuku koupaencatopa Cp.
Huoa D3 npeobpasyer nanpsskenue U, .
(A1) B manpsxenne U, — U, 114 nosbliue-

—AAA

Popular Electronics

R2
D3
¥ingra 2K |,
30pF <
5 A1
6 1 o 3
Lal

v
-

itmoaa 02 D1
1N914 "‘Q“Icv
~15v

Puc. 26.17

HHs1 OBICTPOEICTBUS M OrPaHHYeH s HATPSKEeHNs 0OpaTHOTO cMemeHus Aiona D2.
MaxcuMaibHas yacToTa BXOAHOIO CUTHAA 0JKHA ObITH HaMHOTO MeHblIe 0,57‘1:R]Co »

e C02 — WIYHTHpYIOLIAas eMKOCTH aroga D2.

NMUKOBDLIA AETEKTOP OTPMLIATENILHOIO CUTHAJNA i

Ha prrc. 26.18 nokazana cxeMa MHKOBOTO Jie-
TeKTOpa OTPHULIATEBHOTO CHIHa/Ia Ha AByX OY.

+ 15V

Popular Electronics

LM310

Boixoa

Puc. 26.18

AETEKTOP LWIYMA

IpencraBnennas na puc. 26.19 cxema Moxer uc-
II0JIb30BAThCS COBMECTHO C JETEKTOPOM HeboJIb-
UIMX H3MeHeHHIl yPOBHS HalNpsDKeHUs Ans ukca-

LI} pa3THYHBIX OMEX U IIYMOB.

+9V

Q
Bxoa
nepeMeHHoro ‘=
curHana

Popular Electronics Puc. 26.19
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NUKOBbLINA AETEKTOP NOJIOXXMUTEJILHOIO CUFHAJNA 11

Ha puc. 26.20 nokaszana cxema MUKOBOTO  Bxog +15V
eTEeKTOPa MOJIOKHUTENHHOTO CHrHaNa Ha ?
nByx OV. 2ok
vy
2 -
g
1 10K, U2 6 4
S % LM310
LG Bb:;:on
15
1Rr~2/| 3 =

- 15V

Popular Electronics Puc. 26.20




IMABA 27
CXEMbl AN DEPEHLIUATIbHBIX
YCUINTENEN

ANOOEPEHLUMANbHLIA YCUIIUTESNID HA TUNMTOBOM OY

R2

—AAA
R1 ™~
Viar o —AAA -

n & / O Vou
Vin2 o APA +
R4
McGraw-Hill Puc. 27.1

B cxeme yeunutens (puc. 27.1) conporusnentis peaucropoB R1 u R2 B GosipbuIHHCTBE
CJlyyaeB 3a/laloTesl PaBHBIMH, CONPOTHBIEHHsE pe3rcTopoB R3 11 R4 takxe paBHblL ITH
COOTHONIEHUS PEATH3YIOTCS JIATIeKO He BCer/ja, OHaKo UX [IpHMeHeHie T03BO/IsAeT 3a-
METHO YIIPOCTUTH pa3paboTKy cxeM ycuiauteseil. Takum obpasom, fs auddepeHu-
aJIbHOTO YCUJIHTEJS IOJIKHO BBIMONHATHCS Cleyoliee COOTHONICHHe:

R3_R4

R1 R2

laHHast cxeMa HOPMaJbHO (PYHKUIMOHMPYET U B TOM CJIyuae, ecyil MpliBEeHHOe
COOTHOIeHHe HeTo4HO. OHAKO CHTHAJbl Ha HHBEPTHUPYIOLEM U HEMHBEPTUPYIOMIEM
BXOJIaX GyJIyT YCH/IMBAThCS 110-Pa3HOMY, YTO B psifie C/y4aeB Hempyiemaemo. B cxeme

YCHIIHTENST MeK/y BeJMYUIaMU CONMPOTHBIEHK NpeNnoYTUTEIbHb COOTHOIIEH A
R1=R2, R3=R4
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[IpuBenenHas HUXe GopMysa MO3BOJSET PACCHUTATh KOI(PDUIHEHT yCuIeHust
i ¢pepeHIIHANBHOTO YCUMUTENS:

_R3_R4
G=RI"RY-

Ecnu npeanonosxurs, 4To Bce ykasaHHblE COOTHOIIEHHS! BBITIOJHSIOTCS, BBIXOAHOE
HanpspKeHHe OYIeT COOTBETCTBOBATH PA3HOCTH JIBYX BXOHBIX CHTHAJIOB HAIPSDKEHH,
YMHOXeHHOH Ha koaddunuent yeunenus: U = G (U, - U,).

NPEUM3IUOHHLIN AUDDEPEHLUAJILHBIA YCUJIUTEND
C BOJIbUWIMM KOYDPDULIMEHTOM YCUJIEHUSA

ITpeun3noHHblil AU depeHIHAIbHbI YCHIH- ™

TeJIb, CXeMa KOTOPOro IpUBe/ieHa Ha pc. 27.2, :;CN
' yMeeT K03 PUIUEHT YCHIEHUA Ha YPOBHE

60 1b u nosocy YactoT nopsaaka 8 MIu. A

0 1uf

L— Buixon,

Bxon

=
b =

Maxim Puc. 27.2




NTABA 28
CXEMbl UHOUKATOPOB

AEKOAEP ABOUYHO-AECATUYHLIX AAHHLIX

CBeroauoaHsbiit
Tpexundposon autnnen
—_ —_ A
| it jegte
[P el e
R2 J R4 R6 4
260 [2hoa¥  [e2003
b R3 R5 &
W $htal2oaf  |ezond
5 14l 13l 2] 1l 10
16
iC1
3 74LS48
7 1 2 3 8
+V .l'
9 7 3 5
16
IC2
12 CD4ss3
10 3L_‘ 4| 13 1
Cs
A 001 c
POS IN CLR CLR  GND
Electronics Now Puc. 28.1

YetpoiicTBo yripaBeHHs AEKOIHPOBANEM MYJIBTUILTIEKCHPOBAHHBIX JABOIYHO-/IECHTIIY-
HbIX fanfbix (puc. 28.1) obeclieyrBael Xopollee COLTACOBAHIIE € JIOOBIMIL CTaHIaPT-
HBIMI{ YC1PONRCTBAMM, CAYKAIIMH 715t GOPMHPOBAHHS BOHYHO-NECATHYHOTO CHTHA-
Jla, 1 BBIBOANT HA AUCILIEN HHQPOPMALIIO B IECATHYHOM BHJIE.

UHAUKATOP YPOBHS CTEPEOCUTHAIJIA

JlBa ycTpoICTBa ynpapiieHnst U CBCTOIHOAHbIE [TAHEIH 00pa3yioT cXeMy HH/UIKATOPa
ypOBHA TPOMKOCTH, rjokasaHHyI0 Ha puc. 28.2. Pesnictopbl R3a i R3b ucnonnayiores
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Popular Electronics
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34eChb AJIA 3aJanusd YyBCTBUTEJIbHOCTH HHAWKATOPpaA. CBCTOJII/IOlleIe NaHeJIu MOXKIO
3aMEeHHUTDb rpa(}nmecxcmm dJIeMEHTaMH HMJIH OTZeJIbHBIMH CBETOAHOAaMH.

CBETOAMOAHBIA MHAUKATOP
C USMEHAIOLLMMCSH LUBETOM CBEYEHMUSA

l ! I A1
41141 10 100K

s WA 3

AAAS

C1 LED1

U1 ot T
NES66 R2
g 10K 5

YWy ¢

c2
100uF

17

a4

Popular Electronics Puc. 28.3

B nokasanHo#l Ha piic. 28.3 cxeMe HCMOAb3YIOTCS CBETOIUODI, MOCIe0BATEIbHO 13-
MeHsIole \[Ber (KeTThld—KPacHbl--XKeITblH—3eJIeHbI—KeJNThId, II0CTEe Yero UK
nopropsiercst). Oba TafiMepa, BXOASIIIE B COCTAB MUKPOCXeMbI 556, paboTaloT B peXu-
MaX HeyCTOIT4MBOIf reHepalliy, KOTOpbIe XapaKTepU3YIoTca Koo HUIHeHTOM 3aI0JIHe-
Hist 50%. Onub 13 TaliMepoy HacTpoeH Ha GOMbINYIo, & APYTroi Ha 3aMeTHO MEeHBIIYIO
yactorty. HanpsokeHue Ha BpeMs3afaionieM KOHIEHCATOpe KaX/Ioro reHepaTopa nepe-
JlaeTcsl HA BXO/l COOTBETCTBYIOIEr0 KOMITapaTopa, GOpMHPYIOUIEro CUTHAN Ha OJHOM
13 2JIeKTPOJOB 1peXIBeTHOIO CBETOAUOAA, IIPY 9TOM HOJSPHOCTL Pe3yJIbTUPYIOIIETO
CHTHAJIa 31BHCHT OT COOTHOIIEHUS] HAaNpsDKeHUsI Ha KOHIeHcAaTopaX. BeicTpo Menstio-
ASACH COCTABATIOUIAS HAIPSsKEHHS KOHJEHCATOPOB CIIOCOOCTBYET NOMEePeMeHHOMY
BKJTIOUCHUIO KPACHOTO U 3€;1€HOT0 CBETOAHMO/IA, YTO CO3/IaeT /KeToe ceedenue. [Ipm Mo-
AudHKagHil MeUIeHHO MeHstollleficst cocTaBisiioutefi koadhduIenT 3anoaHeHst Kop-
PEKTHDPYETCS, YTO COlPOBOAKIaeT1cs GoJlee HH FeHCUBHBIM MPOSBICHHEM 0JHOTO H3 1{BC-
TOB — KPACHOTO MJIH 3esieHoro. TakuM obpasom, obecrieqrBaeTcs NJIaBHBIN Nepexo)jl OT
OJIHOTO UBETA K APYTOMY

YCTPOMCTBO YNPABJNEHUSA
KOHTPACTHOCTLIO U NOACBETKOM AMUCIIESR

B nannom ycrpoiictne (piic. 28.4) muxpocxemu! LT1182 u LT 1183 npuMenstoTest i
ahdeKTURHOTO yHpagAeHHsT KU KOKPHCTANIHYECKIIM JTHCIIIeeM, KOTOPLIA MOXeT
BCTpallBATBCA B MOPTATHRHBIC KOMIbIOrEphl W aHajoruunbie npnbopet. ITomcpeTka
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obecneyuBaeTcsl OCPEACTBOM PTYTHON JIIOMHHECHEHTHOH J1aMIIbl ¢ XOMOQHbIM KaTo-
oM. YIIpaBlieHHe OCYIIECTBIISIETCS PEryJIsiTOPOM KII0UEBOro THHA ¢ K0adhdHIneHTOM
noseanoro geiicrsus 90%. Bropoii mogobHsiii peryisatop npeobpasyeT BXOXHON CHI-
HaJl [IOJIOXKUTENbHOM TONSIPHOCTH B ITOJIOKUTENIbHOE WIH OTPULIATEIbHOE HANpsIKEeHUe
cMelleHus], TpelHa3HaueHHOoe JUIS YIpaBJeH!s] KOHTpacTHocTbio aucnies. Ilpu uc-
[OJIb30BAHHU CXeMBI C 3a3eMJeHHOI TaMnol A ynpaBieHus TpebyeTcss MUHUMAb-
HO€ KOJIMYECTBO 3/1eMeHTOB. PaboTas ¢ yactotamu nepek/iodeHus nopsaxa 200 kI,
MOXHO MMHHMM3NPOBATh rabapHUTHbIE pasMephl TpaHchopMaTopa, a Takke HEKOTOPBIX

JpYTHX 37IEMEHTOB cXeMbl. B pexxume 3anupanus o6a peryustopa oTKII0YAIOTCS, a TOK
B LIENTH MUTAaHUSI yMeHplIaeTcs: 10 35 MKA.
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Linear Technology

IIpumeyanue.

C1: xondencamop muna MKP-20 ¢upmot Wima.

Pnec. 28.4

Q1, Q2: mpansucmopsv muna ZTX849 upmovi Zetex uru 25C5001 ¢pupmvt Rohm.
L1: undyxmuenocms muna CTX110605 ¢pupmw Coiltronics.
L2: undyxmuenocms muna CTX100-4 pupmor Coiltionics.
L3: undyxmuenocmo muna CTX02-12403 ¢upmwt Coiltronics.

AATHUK YPOBHSA HA OCHOBE TPA®MHUECKOTO

MHAMKATOPA

Ha puc. 28.5 npusenena cxeMa, B koTopoit yetsipe OY U senuteb 06pa3yioT YeTbipex-
VPOBHEBBIH KOMIIApaTop, YIPaBIAIONUIl 4eThipbMs cBeToanoAaMHu. Peauctopu R1
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i ’\/:2/\, 1 R2 1Mcnonp3yoTes s U3MEHEHUA Uc-
_EI\N\’ . Yn XOIHOI# uyBcTBHTENbHOCTH 250 MB/cBeTo-
ls IUOM NSl BKIIOYEHUS BCEX CBETONUONOB
Ve npH ypoBHe curana 6osnee 1 B.
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Maxim Puce. 28.5

KOMMEHCATOP TEMNEPATYPHbLIX U3MEHEHUH
AN XXUAKOKPUCTAJUJTUHECKOTO AUCNIES

B cxeMe KoMIeHcaTopa TeMIlepaTypHbiX u3MeHeduit (puc. 28.6) pesucrop RS, umero-
IMMH OTpULATEIbHBIA TeMIePaTypHbiil K03 UINEHT, UCIIONb3YETCs sl KOpPeKIUN
XapaKTePUCTHK LleNy 0OPaTHOIl CBA3M KJIOYEBOTO peryjsitopa. IToT peryasarop ¢op-
MHpYET BBIXOZHOE HAIpsiKEHHE OTPUIATEeNbHON MOMSIPHOCTH, MOAUDHUIIUpYeMOe IO
YPOBHIO IPU U3MEHEeHUH TeMIIEPATYphl OKpyXkatommeit cpeapl. [Ipu npasiuibHoM BhiGope
CONPOTUBJIEHUSI Pe3UCTOPa JaHHas cxeMa (HOPMUPYeT KOMIIEHCUPYIOlIee HANpsKEeHUE,
yT0 c10COBCTBYET 3 dexTUBHOMY NoLIepKaHMIo Tpebyemoit kontpactHocTH XKK auc-
IUlesl B YCJIOBUAX 3aMETHBIX TeMitepaTypHbIX KosieOaHuil.
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Electronic Design Pnc. 28.6
Ipumevanue.

* Pesucmuensii damuuk, mun 13A1003-5, 20 kOm npu memnepamype 25 °C, pupma
Alpha Thermistor Inc.

YCTPOMCTBO YNPABJIEHMS
CBETOAMOAHLIM TPAOPUUHECKUM UHAUKATOPOM

LED1-LED10

4«%& @%4« #& @J[Da %34« é& C%/" @%a @1?4

IC1
LM3914

1 2 3 4 5 6 7 8 9

R1 01
1K 1N4001

A2 +12V
5K

Electronics Now Puc. 28.7
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YerpoiicTBo, cxeMa KOTOPOTO IToKazaHa Ha puc. 28.7, npUMeHsIeTcs] B KauecTBe HHIH-
KaTopa ayauocuriasoB. Beikatoyarens S1 obecneunBaeT BBIGOp OCHOBHOTO BXOJa UTTH
ayJauoBxosia ¢ BblcokuM uMrieznancoM (1 kOum), a pesucrop R2 cuayxur nas 3apanuns
4YBCTBUTENBHOCTH.

UHAUKATOP YPOBHS AYAMOCUTHAIIA

W uaukartop, npeiHa3HaYeHHbIN 1711 KOHTPOJISI yPOBHS ayAMOCUTHAJIA, BBITIOJIHEH Ha
Mukpocxeme LM3915 co cBeToaMOHBIM MHAUKATOPOM ITpuxoBoro tuma (10 ceeto-
aMonoB, puc. 28.8). Ycunurens ayadocurtana GopMupyeT NOCTOSHHBIH YPOBEHD Ha-
OpsKEHUS] U UCHOJIB3yeTcs /ISl yIpaBJeHHs! CXeMOl ycTpolicTBa Ha MHKpOCXeMe
LM3915. 3toT MHAMKATOp YAOOEH AJIS ONpe/leJieHUs] OTHOCHTEIBHOTO YPOBHS 3ByKa
B noMeenun. Cxemy Jierko MoauuMpoBaTh, PACIIUPSISE ee BO3ZMOXKHOCTH 1 00J1aCTh
OpHMEHEeHMSI.
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NPOCTOE YCTPOMCTBO UBETOBOM MHAUKALIMH

D
1
’ T
+
12 ra
l 4 8
D
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8xon 1y ca p
R 5 )
| +
IC3 8

1
R1
R12
2
R13
14
4 8
nF 4 %
[+}}
R1S
R16
S
RIO
ice 8
] %
De

McGraw-Hill Prc. 28.9

o
0

~
[p]
<

o

B cxeme 11BeTOBOIT MHAUKAIHY, TOKA3aHHOHN Ha puc. 28.9, TpU aKTHUBHbIX GUILTpA Pas-
JeNSII0T YaCTOTHBHIH CIIEeKTP ay{IHOCUTHAA Ha TPH UAla30Ha U YIPaBAgoT BBUIPAMU-
teassmu 1 Mukpocxemamu 1C2, IC3 u IC4, uro cnocoGeTByeT NepeBofy CBETOAMONOB
B pexUM Mepranuii ¢ yactoToii 6 1. Jlo6uThCs HAWTY4IIIero {BeToBOro A herTa MoX-
HO, UcnoJib3ys cBeToxuoxbi D4, D5 u D6 Tpex pasnuyHbIX 1BeTOB,

Tabnmya k puc. 28.9

Moanynonroe obosnauenne  Hassamue s3nemMeHTa u ero TeXHMYECKHE NAPAMETPL

IC1 ; Mukpocxema, onepaUmoHHsIf ycunurens

1c2-1cs T Mukpocxema LM3909, l;MnyﬂbC;-Ib;M“ caeTomMORHL nHouKaTopreHepaTop
DIl -D3 [uon IN914, 1N4148 unu aHanoruyHoro tvna

{34"—“06— 7 Ceerogwon 7 h

7 Cornoq;/omm? BXOLHON TpG—HC—(ﬁ;Op;I;’TOpﬂ(g—OM—.‘";KOM)

Cl-C4 Kongencarop, 0,1 mk®

E:.S Kongenéarop, 0,047 mk®P

c " Kowgencarop, 0,01 mc®d

C7-C9 Kowpencarop snextponutnyeckuii, 47 mx®, 6 B T -
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Tabnuua x puc. 28.9 (okoHdarme)

lMosnynonroe obosnavenne  Hassanue 3nemeHTa M ero TexHnyeckme napameTpsl

RI I'IoreHuMomerp, 100 xOm

R2 T " Pesucrop, 47kOm, 02561, 5% I

R3 . o “ Pesuctop, 2,2 kOm, 0,25 Br, 5% i
R4 Pesucrop, 680 Om, 0,25 Br, 5%

RS T Pesucrop, 220«Ow, 025Br,5%

R6 T f;eia;fé;Op, 390 Om, 0,25 87, 5% T

R7 Pesncrop, 1,2 kOm, 0,25 Br, 5%

RS, R10,R12,R14, RIS Peaucrop, 10kOm, 0,25 B1, 5%

Ry Pesm:rop, 33«Om 02581, 5% 7

RIILRI3 RIS Peauctop, 33 kOm, 0,25 Br, 5%




MTABA 29
CXEMbI YCTPOMCTB YIMPABJIEHUS

YCTPOMCTBO YNPABJNEHMSA NMEPEAAUYEH
No KABEJNIO BUAEOCUTHAIJIA

Bs Sop 1
Kartana

EN A

Ha puc 29 1 npezacraBieHo IBYXBXOAOBOE
YCTPOMCTRO YIIpaB TCHUS Nepelatied 1o kabe-
JIIO MYJIBTUIVIEKCHPOBAHHOIO BIAEOCHTHAIA

"
172171259

750
Kabens

T oouT
5

Linear Technology Puc. 29.1

NIVMHEHHLIA YCUIIMTEND C COTJIACOBAHHbBIM
MMNEQAHCOM U HATPY3KOM 75 OM

RG 6 vr RG §9
xabens 750

ouT
Wpp

750

Analog Devices Puc. 29.2
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CxeMa HIHPOKOIMOIOCHOTO JIMHeHHOro yeunuress (puc 29 2) ¢ BBIXOAHBIM COIPOTIIE-
JenyieM 75 OM MOKeT MCIO/Ib30BaThCsA MPH Ilepesiade BUeOCUTHATA (pasMaXx Hallps-
xkerusi 1 B ®a narpyske 75 OuM)

YCTPOMWCTBO YNPABJEHMSA ANA EbITOBOro

CEPBOJABMTIATENA
Hanpsaxexue
nuTadna +5V
ynpasnekne e | q R1 &
T Ra 8 4 10K 1:
82002 V4 R3
1K
2l oisp AN
[e}] RS U1
N4 eeK LMsss | -
<
ouT  THR > 3
GND
1
GND
[ ot
1

Popular Electronics Puc. 29.3

Yeunutens (puc 29 3) dbopMUpYeT HMITYJIbC, CAYKAUIMN s YIpaBieHHs Obl TORBIMH
cepBOJBHTaTeNAMH B ciiydae HCTOIb30BaHHA YRA3aHHBIX Ha CXeVie 7ICNMeHTOB LI 1o-
Iade MOA0OHOTO HMITYJIbCa CepBOBHTATENb Oy/IeT MoBopayuBaThes Ha 90°

JIMHEKXHDLIK YCUJIIUTEJNIL CTEPEOCUTIHANA

2K

«18V

o 50 RG 316
Nesbin

@
0 \ o
(1) ’—'55 O) seixonr
Nes

2k

MNpaeb n

Y v;_______Jﬂ‘ % £0) sovon

Npaewin
Bx0a

-18v

Analog Devices Puc. 29.4



232 SHuMKnonegus 3nNeKTPOHHBIX CXeM

J1719 MOCTPOEHHUS JIMHEITHOTO YCUITUTENS CTePeOCHIHA], CXeMa KOTOPOro N0Ka3aHa Ha
puc. 29.4, npuMensiercst onHa Muxpocxema OP-275 dupmsr Analog Devices.

BbLICTPOAEMCTBYIOLHUA NUHEWHBIA YCUIIUTEND

Hecornacosanmuiit
euixon
v'

Bxoa Ol

National Semiconductor Puc. 29.5

Ha puc. 29.5 nmokasaHa THIOBasi cXeMa JTHHEHHOTO VCHAHTEA ¢ BBICOKUM OBICTpOEeli-
CTBHEM.

NPOCTOE YCTPOMCTBO YNPABJIEHUSI HEOHOBLIM

OCBELULEHMEM
R1
1™ [annoe yctpoiicTBO ynpaBigeT HEOHOBOU JaMnol
| 1.5-3v NE1 (puc. 29.6). Tpancdopmarop T1 umeer xoadpu-
mg;m Q2 uueHT TpaHchopmauun 20:1 (MOXHO UCNIONB30BATD
‘ 2N3908 BBIXOJIHOU TpaHCcGOPMAaTOp TPaH3UCTOPHOTrO paamo-
NMPHEMHIKA UM AaHAJIOTHYHOTO YCTPOMCTBA).
e C1 .
’E"” = 6.3V
S =
| !
1 R2 ¢y
100K NE1
| |
L
== == Yeranosums

npu Heo6xoaMMoCTH

Popular Electromics  Pue. 29.6
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YCTPOMCTBO YNPABJIEHUS MOUIHLIM MON

TPAH3UCTOPOM
vCcC
8 7
R48
! 100
Bxon tonse [ AAA— o
ynpasnenvs Boon
4 |5
vcC
R23
47K
C

Qt
2N2222A

73 Amateur Radio Today Puc. 29.7

Ha nioxuuit BXox cxems! (puc 29.7) nomaetcs CUrHAI BHICOKOTO YPOBHS 1151 OTKPbIBA-
HuA Tpansuctopa Q1, koTopiil nocye 3Toro GopMUPYeT Ha BBIXO[E CUTHAT HU3KOTO
YPOBH$, aKTHBH3IIPYS HAKOIIUTEJNb 3JIEKTPUYECKOTO 3apsA/a, B KauecTBe KOTOPOTO UC-
nonapayercs Mukpocxema LTC1154 ¢upmsr Linear Technology. Crirnan ynpagsienis
3aTBOPOM MOMIHOTO IT0JIEBOr0 TpaHaHcTopa Ha ocHoBe MOII cTpyKTyp mocTynaet ¢ Bhi-

Bofa MuKpocxemui U4,

YCTPOMCTBO YNPABJIEHUSl TPOMKOTOBOPMTEJIEM

c2

K Bbixoay 13 12 10

UCTOYHWKE O - 1€
curtana Ut-d SPKR1

v6 7404

Popular Electronics Puc. 29.8

Yetpoiterso (puc. 29.8) comepxut mukpocxemy Ha ocHose TTJI soruxil, HanpHMep
tina 7404, yopasasiomyio paGoroii ManorabapiTHOro rpoMkoropoputess. Iogo0mnbii
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TPOMKOTOBOPH1E/b conpoTHBaeHHeM 32 unn 100 OM MOKeT IpuMeHsATbCA AJIA OTIOBe-
HIeHUs Wil AHCTAHIIMOHHON CHIHATU3aIHH.

SIVHENHLIN YCUINIUTEND C HU3KMM YPOBHEM
MCKAXEHMH

sV z+12TO -17V
~V = -127T0 17V

MpoMkocTs
50kQ2

Analog Devices Puc. 29.9

RE R3_G 4

R22R4 2 &

Jluneiinstit ycuantens (puc. 29.9) xapakrepuayeTcst BBICOKHM BXOJHBIM HMIEAaHCOM,
KOTODBIIT 06ecIiedrBaeTcs 3a cHeT UCIIOJIb30BaHUsI MUKPOCXEMBI C IIOJIEBBIMU TPaH3HUC-
TOpaMH Ha BXofle. B cXeMe Takyke IIpelyCMaTpPUBaeTCsl NIpUMeHeHMe OlNepallHOHHOTO
YCHJINTeNAs ¢ ypoBHeM Toka nopanka 100 MA. Beixon mukpocxembl Ul ocTtaercs He-
MOJKJIIOUEHHBIM, a ee KOMIIeHCAITHOHHBIH BbIBOJ MUCIIONB3YETCS ISl YIIPABIeHUST MUK-
pocxemoit U2, umeloneil BEICOKHI BxoaHol uMmmnenanc. KoadduimeHt ycunenus pa-
BeH 14 1B, a nosHeIT K0ahPUIMEHT TADMOHUK [IPU YPOBHE BBHIXOZHOrO CUrHata 5 B
(cpennexBaspaTnyeckoe 3Hauedne) cocrapister 0,001% (na yacrotax Humxe 20 kIir).

Ipumevanne. G =1 +

YCTPOMCTBO NEPEAAUYMU BUAEOCUTHAIJIA NO KABESIO

YacToTHad XapakTepyCTHKa yCTPOACTBA, NoKa3aHHOTO Ha puc. 29.10, MoKeT U3MEHSTh-
€S € yYeToM JUIMHBI Kabesiss ¥ THIIA 3JIEMEHTOB, CBSI3BaHHBIX C Y3JIOM CyMMHPOBaHIMSL.
Ilpu mynTnposamuy pesucropa R1 pesucrop R MoeT npuMeHATHCS U yBesHue-
HUS Koa(HLNenTa nepesauu ycUIUTed, a KoHfencaTop C — 1/ YacTOTHOIT kop-
pexuuy.

OTH TP 3JIeMeHTa IIPUBOJIAT YACTOTHYIO XapaKTepUCTUKY YCTPOHCTBA B IOJIHOE CO-
OTBeTCTBHE C MapameTpaMu kabesst. [Tockosbky Best nostoca nepeiaBaeMbIx 4acTOT HC-

nosp3yercs bosiee ahekTHBHO, Kabesb ¢ yIyYIIEHHBIMI YACTOTHBIMM XapaKTePHCTHU-
KaMU He Tpebyercs.
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Electronic Design Puc. 29.10

BYOEPHBIN YCUJSIUTEND AN KOAKCHMAJILHOIO KABENS

bydepusie yeunurenn LH0002, LH0033 u LH0063 dopmupyior Gosbliile TOKOBbIe
CHUTHANBL, YTO BeChbMa YEOOHO NI YIPaBJIeHUS COrMTaCOBaHHBIMY UJIM HECOriacoBaH-
HBIMH KOaKCHAJIbHBIMU KabesIsiMH, a TAKKe HAarpy3KkaMu ¢ GOJIbIIUM YPOBHEM TOKA UK
UMEWNIMMHY peakTHBHYI0 npupony. Jns 3a-

WIATH! VCTPOIHCTBA 0T BO3HUKAIOUIUX B Ha- p
1py3Ie TOKOBBIX BBIOPOCOE MU CIAyYaitHBIX
KOPOTKHX 3aMblKaHUII peKOMeHAYeTCS UC-
TONBE30BATh TOKOOTPAHUYHBAIOIUE Pe3uc- =
toprl. Cilelyer OTMeTHTD, YTO TTOJIYHIPGBOA-
HIKOBBIC IIPHOOPHI He UMEIOT BCTPOEHHBIX
orpa}maneJIeﬁ TOKa, 32 HCKJIIDYEHUEM KO- Bxon O
HeYHOI BeJIMYMHBI ITapaMeTpa [ Ajisi BBIXOA-
HBIX rpan3ucropoB. Ha cxeme (puc. 29.11)
npUBeneHo TunoBoe GydepHoe ycrpoiicTso,
HArpy>KeHHOE KOAKCHaThHbIM KabeeM. Bol-
XO;THOe HANpPsDKeHME Ha Harpyske COOTBET- 4
CTBYET MPUOJIHBUTENLHO TIOJIOBHHE aMIUIHTY-
Ibl CUTHaJIa IIpU OTCYTCTBUM corylacoBanuss  National Semiconductor Puc. 29.11
KOHI[a kabess co CTOpOHBI Iepeiay,

0001 uF

Bydephuiit
yeunvrens

IIpumeuanue.

* dns muxpocxemwt LHO002 R, = 100 Om, 1 Bm, Ons muxpocxemvt LH0033 Ry, =
= 100 Om, 1 Bm, d.1a muxpocxemvr LH0063 R, = 50 Om, 5 Bm.

** [lepemviura ucnonvzyemcs. moavko oas muxpocxem LH0033 u LH0063.

YCTPOMUCTBO AN YNPABJIEHMS COJIEHOMAOM

B ycrporitTse (puc. 29.12) cpasannas ¢ MHKponpoleccopoM Mukpocxema Ul cozep-
XKHUT CIBUTOBBINM peructp ¢ MOCJHeA0BaTebHBIM BBOAOM U MapalijiesbHbIM BbIBOLOM
NaHHBIX, CTPOGUPYeMBIil 271eMeHT MaMATH U 3JeMEHTHI YIIPaBIeHH COIEHOUIOM.
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Puc. 29.12

Electronic Design

CrpobGupyrommit HMIyJibc akTHBIBIPYeT BLIGpaHHbE paHee Harpysku; IJIHTeNb"
HOCTDL YNpaBJIAIOLIEro UMIyibca MoeT cocTaBsth 0 0,5 c. [locie npuxona ctpobu-

PYIOILEro HMITY/IbCa MY/IBTHBUOPATOp (hOPMIpPYET BLIXOIHbIE CUIHATL YIPABJIEHUS C MH-

POTHO-UMILYJIbCHON MOAYsALMeil 11 KoahdpuuHeHTOM 3anoHe st 25%. TakiuMm obpazoM,
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COJIEHOM/IbI OJIAEPXKUBAIOTCA B paboyeM COCTOSIHHMU, KOTla Ha HHUX 110/1aeTCst Halps-
XKeHue, cocTapisionee 25% OT YPOBHA HaNpPsDKEHUS TUTaHHA.

Mukpocxema U2B dhyHKIHOHIpYET B pexkiiMe MyJbTHBHOpaTopa, a U2A 3anaer
k03¢ GHIIHEeNT 3amoHEH S PaBHBIM 25% NOCpeACcTBOM BbIPabOTKIT TOKa paspaja KoH-
nexcatopa C1. U2D nonasJiger reHepalMio B MOMEHT MOCTYILIEHIISE CTPOBUPYIOLIero
uMnysibca, a U2C obecriedynBaeTt epeyCTaHOBKY [IPH Iofiaye HATIPsKeHU TUTAaHUA (3a
UCKJIOYeHHEM CJIy4yaeB aKTHBU3AINM COJEHOUIOB HArPy3KU BO BpeMA IHHIHATH3aLHHT
MHKPOIIpo1ieccopa).

YCHUJIMTENDb C HU3KUM YPOBHEM UCKAXXEHUH

B cxeme ycunntens, nokazanHo# Ha puc. 29.13, aug marpysiu 600 O BesnynHa 1oz-
Horo koadduieHTa rapMoHIK 06bIYHO cocTaBstietr —115 nb Ha vacrorte 20 kT npu
BBIXOZHOM curHazle 3 B (cpefiHekBafpaTHyecKoe 3HaueHHe) U HAPSLKCTIMIT MIITaHUS
+15 B. Hlupuna mojocsl 4acToT npH craze He Hosee ueM Ha —3 ib cocrassiger 6 M.

R2 R1
100Q 9092

Analog Devices Puc. 29.13




rMABA 30
CXEMbI 3JIEKTPOHHbIX 3AMKOB

3NEKTPOHHBLIA 3AMOK
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BocsMepuunprii cyetynk (4022) sBasietcsi 6a30B0IT MUKPOCXEMOM 31€KTPOHHOTO 3aM-
Ka, nokasaxnoro Ha puc. 30.1. Ilpu nepeoHavanbHOH mojave HanpsKeHUS NMUTAHUS
koHaeHcarop C2 aapsixkaercs yepe3 pesuctop RS, U ypoBeHb cUrHama nepeycTaHoBKH
CUeTYMKA MojepKuBaeTcs Bbicokum. Ha Bbixoze Q, ypoBeHb CIrHajla U3MeHSeTCs Ha
BBICOKUIA, TOr/1a Kak Ha IPYTHX BBIXOAAX COXPAHAIOTCA CUTHAIbI HU3KOTO YPOBHSL. Ilpn
MOOGHOM IIOACOEANHEHUH HAXKATHE KJIaBUUIM S4 MPHUBOAUT K MEePeKTIOYeHUIO TpaH-
auctopa BS170 ¢ momoubio RC-1iennt (R2/C1), B pesysisrare yero Ha Mukpocxemy Ul
HOCTyNaeT CUHXPOHU3MPYIOLIMil nMiyabc. OnHoBpeMeHHO koHaeHcaTop C2 paspsxa-
eTcs yepes peauctop R4 u ainon D1, Ha BXone cyeTUMKa CHUMAETCsI CUTHAT epeyCTaHOB-
KH W OH NIePeBOJMTCS B PeXXNM cueTa. Bpemst, HeobXonnmoe 115t 3apsizia KOHAeHcaTopa
C2 uepes peanictop RS (A1 epeycTaHOBKM CYeTYMKA), COOTBETCTBYET MAKCHMATIbHOMY
HHTepBaTy 0 HaxaTUsl oyepesHoH KIaBUIlY. BpllleyIOMsSHYTBIN LIUKJ OBTOPsieTCs
TOJIbKO [IPH CBOEBPEMEHHOM HaXkaTHH KJ1aBulIK S8 (cBsA3anHOM ¢ Bbixomom Q). Hoc-
Jie HaKaTHA BCeX KJIABHUII B 3aJaHHOH NMOC/IeROBATEIBHOCTH YPOBEHD BBIXOIHOTO CUT-
Haza Q; CTaHOBHUTCSA BHICOKMM IIPUMEPHO Ha 4 ¢, uTo TpebyeTcs NIPH YIpaBIeHHH PeJie
JUTSL aBTOMaTUYecKOro OTKPbIBaHUA JIBEPHOTO 3aMKa. OmepaTop MOXKET U3MEHATH KOJ
C [IOMOII[bIO YKa3aHHbIX MepekIioyaTesielt (11 npeacTaBiedHoro Ha puc. 30.1 Bapuau-
Ta 3aMKa KOJ BBITASAUT Tak: 4-8-0-1-5-7-0). Bocbmepuunbiit cuetynk 4022 MoxHO 3a-
MEHUTD JeCATUYHBIM cueTyUKoM 4017, 4To mo3BoauT N0GABUTD ellle ABe UUGPBI K MMe- "
oleiica KoAoBol KOMOUHAIIUM.

INEKTPOHHDbIH 3AMOK C YACTOTHBLIM YNPABJNEHUEM

Ha ynpasnsemoe 3

YCTPOWCTBO \

+
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Popular Electronics Puc. 30.2
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Cucrema (puc. 30.2) nocTpoeHa Ha OCHOBe BYX He3aBUCHMBIX CXeM, BBITOJIHSIIOUINX
(QYHKIIMY KIoua U 3aMouHOl ckBaxuHbl. [lepBast cxeMa cBsi3aHa co BTOpo¥l nocpen-
CTBOM Hapbl cCOeIMHUTeNeii U COep KUT TeHepaTop TOHAJIBHBIX CUTHANOB, BHIIONHEH-
Hbiif Ha MukpocxeMe U1 (4049 na ociose KMOII ctpyxrtyp, 16 nusepropos), ABa Ie-
pexumiouatenst (S1 u S2), peaucrop R1 u xoHnencatop C1. Hacrora popMupyembx
TOHAJILHBIX CUTHAJIOB OIpe/ieNsieTcsl U3 COOTHOIIeHHS:

1

Fo=TartcT

Bropas cxeMa mocTpoeHa Ha OCHOBE IETEKTOP2 TOHAJILHBIX CUTHAJIOB (MUKPOCXEMa
cepuyt 567), KOTOPBI MOXeT KOHGHTYpUpoBaThes 11t perucrpanun yacrot 0,01 Iy -
500 kI Yacrota (f) nerextupyercs ¢ NOMONIbIO MUKPOCXeMbI 567, 3aMblKaloIe# KOH-
takTsl pesie K1. Ssementst R3 u D1 ucnonbsyioTes Ans 3anupaHus cXeMsl — TaK, 4To-
Ob! BBIXOIHOM CHI'HAJI TOJAEPKUBAJICS HEU3MEHHBIM ¥ [IOCIEe CHATHS BXOJHOTO TOHAIBHO-
ro curiasa. [lpu HaxkaTuu KHONKY S2 MPoU3BOIMTCS MEPEYCTAHOBKA CUCTEMBI, 2 KHOMKa
S3 mpenHasHaueHa 1751 BHYTPeHHeH MepeycTaHOBKHU.

NPOCTOMN SNEKTPOHHBIA 3AMOK

Tonbko f1pu ycTaHOBKe BUJIKH, TOKa3aHHo Ha puc. 30.3,
o yIaeTcst AKTUBH3MPOBATh CXEMY 3aMKa C He3aKopadH-
I BaIOMLIEH TepeMBIYKOIl, IPeIyCMOTPEHHOH B Helu Huc-
L TOYHHUKA MUTAHHU.
NeTounnk
Cxema 1 "n)rauma

Popular Electronics  Pne. 30.3




FMABA 31
CXEMbI BOJIOKOHHO-
ONTUYECKUX YCTPONCTB

NEPEAATHUK AAHHLIX ANS BONOKOHHO-ONTUYECKUX

CUCTEM
+5V
(o] RS
560
BHewHui exon Cm TekcT
NaszepHbifi - ﬁ
Aavoa
Paapewenne !
- 1c) 3 Q1
B 2N2222
R1 c1 ~-
220kQ2 OlpF- T
McGraw-Hill Puc. 31.1

B 3kcrnepuMeHTanbHOM NepeaaTYHKe /U BONOKOHHO-ONTIYeCKHX cucteM (puc. 31.1)
Ucronb3yercs nasepHbili aroa. Yacrora mepefadyl HeynpaBjgeMoro reHepaTopa co-
crapasier npumepHo 3 klu. Ucnonsays pesicrop RS, MoxkHO oTperyiMposarh ONTII-
MAJIBHBII pesKiM NasepHoro puona. B kauectse IC1 BuicTynaer mikpocxema CD4093.

NPUEMHUK AAHHLIX )19 BONNOKOHHO-ONTHUYECKUX
CUCTEM

B cxeme (puc. 21.2) (oToTpaHsncTop HHPPAKPacHOro AKNanasola BLINOMISCT (HpyHK-
1Mo AATYMKA TPHeMHiika, a B kauectse 1C 1 mpunensiercs yacTb Mukpocxembr CD4093
(soruyeckne aementh -HE ¢ KMOII ctpyxTypoil).
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+5V

QI

R1
220kQ2

2N2222

McGraw-Hill

Boixoa
DaHHbIX

Puc. 31.2

Ipumeyanue. Bce Heucnonvayemoie 8618006t Mukpocxemvt 4093 pexomendyemes sazem-

AAmbo.




FMABA 32
CXEMbI ®UJIbTPOB

OUNDBTP BBICOKUX HACTOT CANNEHA-KM

R1

aQ
0
[

+

o~
Bxon

R2
iC1
Beixog

%RB /J;o

R4

McGraw-Hill Puc. 32.1

B cxeme ¢unpsrpa Beicoknx yactot Camnena-Ku (puc. 32.1) pestcropst R3 11 R4 otse-
4aloT 3a BEIOOp KoadhdUIieHTa peodpasoBatiis, a I YaCTOTHI CPe3a BBHIOJIHSETCS
COOTHOLIeHHe:

1

R
2myRIR2C1C2’

npu 3ToM obbiyHo C1 = C2, R1 = R2 u R3 = 0,586R4.

MHOFO®YHKLUMOHANbLHLIA NEPECTPAUBAEMBIA OUJILTP

MHoropyHKIHOHANbHBIA HACTpauBaeMbIi (GIIBTP, CXeMa KOTOPOTo IpliBe/leHa Ha
pHc. 32.2, COAEPXKHUT BCEro TPH OTIEPATMOHHBIX YCHIIMTEIA 1 HECKOJILKO [TACCHBHDIX dJ1€-
MenTOB. [10106HbIi pusbTp 1IMeeT psin xapakTepHbIx ocobeHHocTeil. Tak, B 4acTHOCTH,
OH MOeT OZHOBpeMenHo BbimonHsATh pynkunn GHY, @BY 11 I1D 11 obecrieunBaTh
HacTPONKY AMAMA30HA YacTOT B HIMPOKOM WHTEpBaJe MyreM H3MeHCHUs apaMeTpoR
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AAA~
001,4F 001 uF
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Bxoa At
AN 7w it 1
Y Ry 10k = =
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—AAA
10k
qum
- [e] [¢] [e]
®BY no DHY
Electronic Design Puc. 32.2

aneMentoB C, 1 R, CxeMa dunbrpa obnanaer npoctolt crpyKTypoii, HacTpauBaeTcsi o4eHb
JIETKO, TIPH 3TOM A06poTHOCTS Q JUIS BeeX TpeX MUILTPOB 3a/12eTCsl HIAHBHAYATBHO,

AKTUBHbLIA NONOCOBOU DUNDLTP

Ci
it
R3
AAA/
Bxon R1 n - Bhixon,
IC1 -0
% R2 C2 FV /7l7———0
McGraw-Hill Puc. 32.3

st cxeMbl, nokasaHHo Ha puc. 32.3, clipaBe/IMBbI CeAyIONIHe COOTHOIEHUS:
fy
C1=C2= C, Q:—E—\VK’

rie K — xoapduuuent npeobpasosanns cxemsl, f, — uentpanbhast wacrora, a BW —
MMPHHA TTOJIOCH! YAaCTOT. BeJIMYMHBI COMPOTURJIEHMIT pACCYUTBIBAIOTCS 110 (GOPMVJIAM:

Q 120 Q
Ri=—— == =
2nf,CK’ k2 2nt,C’ R3 2nf,CRQ-K)
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OUNBTP BICOKMX HACTOT

@uneTp Bepxuux yactor (puc. 32.4) ocnabistet ‘000PF 820pF ‘5009F
CHTHAJIbI CTAHIUIA, HCTIONB3YIOIHX METO/ aMILIH-

TyIHOU Monyaanuy, Ha 40 aB; yactora cpesa co- Ka%?g“ & K MPMeMHuky
craBaser 2,2 MTIu. Iono6uslit GuasTp npume- 6800pF 2200pF
HSIeTCS [IIsL IIPOC/y UIMBAHUS KOPOTKOBOJIHOBBIX

CHUTHATIOB B 30HAX, Ile HHTEHCUBHOCTD JIEKTPO- 3.4uH 4 8H

MarHUTHOTIO I10Jid, CO3/1aBaeMOTro TAKMMH CTaHIIMU-
AMH, ABJIAETCA [10CTaTOYHO BBICOKOM.

Ipumevanue. Jecas xamyura undyxmusnocmu co- i
Oepacum 29 eumxoe npoeoda Ne 30 AWG, namoman-
Holx Ha cepoeunux T-37-2, a npasas — 35 eumxoe.

Radio-Electronics Puc. 32.4

MHOTFO®YHKLHOHAJNBHLIH ®OUNLTP

o
o Ry = Ry ol o
—AA
HacrpoﬁKa_
Vio By=RAy R Ry wecrora 0 Ry Cg
O—AAA—4—AAA—¢ ——d
Perynuposka r
xoadpduumenTa
npeobpa3osaHus
11
10
i 12
Ry=RNg
—AM—- = =
L. R3 = RI/KS
= ANA
HacTpoiika yposHs
AemnduposaHus
Electronic Design Puc. 32.5

TpanuuuonHslii nepecrpauBaeMblii HUIBTP Ha OCHOBE IBYX HHTEIpaTOPOB U3MEHSIET
HapaMeTpbl BXOASIIUX B HETO KOMIIOHEHTOB U o0ecIieqliBaeT 0HOBpeMeHHOoe (hOpMH-
POBaHMe TPeX He3aBUCHMBIX BBIXOAHDBIX curHanos; OHY, ©®BY u 1.

st mocTpoeHusi NogoBHOTo yCTpolicTBa 06BIYHO IICTIOAb3YETCS MUKpPOCXeMa ¢ Ye-
TeippMst QY. TpaguiyonHast kKoHdbuUTypalisa BKIOYAeT JBa HHTErPHPYIOIUX U BXOJ-
HOH YCHUITUTENH, & TAKXKe YCUIUTeNb B Uenu oGpaTHoil CBS31.

B npexacraBnennoit cxeme (puc, 32.5) BXOgHOIH yCHIITENb B YCHIUTEND HENH 00-
paTHOM CBSI3U 0OberMHEHB! B KaCKall CIOKEHUS /BbIYMTAHHS, YTO 1103BOJIAET OTPaHI-
ynuthes TpeMs OV.




246 JHUMKNOMNELMS 3NEKTPOHHbBIX CXeM

YNPABNSEMbLIN OUNBTP BTOPOIO NOPHAAKA

(a)
£ 0-10V
o—eo—-;
L
L 13
iy T 4
20Vp-p 5
]
7
L X Ve[| |°_ll“_F
E‘ 2 X 1 .
3 w12 2. 2
— Uz } AAA—4
= |4 ap UM 562 Fl I l
] 2110 330 9oF == 01 uf P
8| . '—]_ - " ¥ -
Y2V 1
! R 2]+ > 0 Vgut
562
(6)
ca T1 "”“TZ = (Ha+ﬂb}c
2
W R }
Cp 16.5ns = RyG
b 1705 = ﬂgcg
Ry
Electronic Design Puc. 32.6

Ipumevanue. Pacuemuvie coomuowenus Ona Quibmpa HUNCHUX 4ACTOM 6MOPO20 N0-
padka umeiom credyrousuti 6uo:

Ugue(s) _ o,
Up\(s) SZ+%S+Q)2’

n
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T1T2 T1

Pacuemmnvie coomuowenus, das purvmpa nusxcnux wacmom bLeccenst smopozo nopsd-
Ka MONCHO npedcmagums CLedyouum oopasom:

w—(zl’;—a“ 495l npu Ec=10Bu Q = ‘f

Coomuowenus ors cxemv: komnencayuu npu ycaosuu T, uru T, < 200 nc npuseden
Ha puc. 32.66.

TpebyeMas yacToTHast XapaKTepfCTHKa ULl YIPaBASeMOro HampsuKeHIieM (Iiini pa
HIDKHHX YacTOT BTOPOTO HOPSIKa TOCTATOYHO MPOCTO 00eCTedIIBAeT Sl B CXEME, [T0KA-
3aHHOIi Ha pyc. 32.6a. [IpH Henob30BaHUH LIMPOKOANANIA30HHBIX CXCM YMIOXKUTenel]
¢ HeOOJBIIMM YPOBHEM MCKaXEHHIl 37eCh VAAETCS NMOJYYHTb OOJBIIIC 10 BEIYIIC
YaCTOTHI CPe3a, YeM B M3BECTHBIX (PUABTPAX € KOMMYTHPYEMDIMH KOHJIEHCA1OPAMIL.
Ecan nocrosinnas BpeMenH 17151 RC-cxembl MeHbiite 200 He, BPeMA3aJA0ILIIE [CIIOYKIT
HYKHO 3aMEHMTD CXeMOW KOMIEHCAMH BpeMeHHOI 3agepxkku (puc. 32.66).

2de co,f=(£(—]( 1 ]Q T2 T1-Rrict, T2=R2C2.

f (max) =

OUJNLTP NPOMEXYTOUYHOM YACTOThHI ANA KB
NMPUHEMHHUKA

33 pF X1 4 33 pF

Zs = 1500 O I c2 I C3 I C4 Z, = 1500 Q2
Tss pF Tsa pF Tsa pF
* L * O

o
William Sheets Puc. 32.7
IIpnmeyanue.
QITY: yenmpanvras wacmoma 3 MIy, noroca vacmom 700 Iy, yposers 61OCuMbIL NO-
mepv 4 0b.

X1 — X4: xeapuesuie pesonamoput, 3,000 MIy + 50 Iy,
C, = C1 - C5: xondencamopvt NPO, 33 n@ + 5%.

Henoporoit ¢opuitstp, cXeMa KOTOPOTO MoKa3aHa Ha puc. 32.7, BbITOIHAETCS HENoCpell-
CTBEHHO Ha KBaplleBBIX pe3oHaTopax M XapaKktepuayercs noJjocoil yactor 700 I na
yposHe 3 1B, a 1151 yposus Menee 1 1B mosoca wactor cocrasut 400—-500 T Xors
KBapIleBbIl pe3oHaTop pabotaet Ha yactore 3 M I, uist 3TUX 1eeit BoJHE NOAXOAAT
YacToTs! ¢ 2 10 15 MI1 (ocHOBHasi rapMOHMKA KBapLUEBOTO pe30HaTOpa) IIpH COOTBET-
CTBYIOIIEH KOPPEKIIMA NapaMeTpoB JAPYTHX TeMeHTOB. Pa3époc pe3oHaHCHDBIX YacToT
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KBapla He JoJDKeH npeBbliiath 20% (ayuine 10%) oT pasMepa 1oJsIoChI 4acTOT, IpHYEM
€r0 MOXKHO YMeHbLINTb 3a cueT yBenuuenns eMxoctd C,. Cienyer Takke OTMETHTD,
YTO C pacliipeHneM 110710Chl YaCTOT BXOAHOM IIMITealiCc CXeMbl CHIKAeTCS.

YCTPOMCTBO ANl BLIEGOPA ®UJILTPOB HA PIN-AMOAE

D1 D2 c7 Mepaniit cé D4 D5
-[ r—i¢ >t ol bunsTp ) ¢

> >

< >

c8 . $R2 Rs 3

=
R13 WA- Wy RS
4700 = D3 3 R4 4700
Bxon Hp——» +12V Boixon
S1 :
_O t
R14 ol -1V R16
470Q 1 470Q
R11 R12
A'A“' “""
C1 -~ C4
l 07 D8 - P €3 D10 D11
it g )‘ bunbTp )F ¢ b {
b >
R10Q Dgf $ho Re 3 yD12 S R7
Popular Electronics Puc. 32.8

IIpnmeyanue.
R1 ~ R12: pesucmopui, 1,2 kOm.
C1 — C8: xondencamoput, 0,01 mxD.

B cxeme (puc. 32.8) BbIOOp M0J0COBOTO (HUIBTPa MPOMEXYTOYHON YaCTOThI OCYHIECT-
BJIE€TCS IIOCPEACTBOM IllepekiliodyeHus cxeMmbl koHurypanuu PIN-anona (nocienosa-
TeJIbHOe MJIN ITapajliellbHoe CoeJHHEeHHe).

AKTUBHLIA OUNLTP BbICOKUX YACTOT I

Ha cxeme (puc. 32.9) npeacrapien ¢unstp Boicokux yactot Camena-Ku. Homumanst
9JIEMEHTOB yKa3aHbl 117151 yacToThl cpesda 100 . [[ns obecneyenus xopolieit Temnepa-
TYPHOIi CTaGH/IBHOCTH PEeKOMEH/Ly€eTCS UCMOJIb30BATh MeTAIU3UPOBAHHbIe TTOTHKAD-
6oHaTHbBIE KOHIEHCATOPHL.
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1
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002 uF

Bxoa ——-'

Buixon,

National Semiconductor Puc. 32.9

NMPOrPAMMMPYEMBIN AHAJIOFOBbIH ®UNLTP

Ynpasnsoumit
umdpoeoit Ko * 01012 *
Buisoabi 415 18 BuiBoas! 415 18
Y
UAF @
Bron G
e Bbixoa
ann AONONHUTENLHOO
ycunurena
+ i 1°
50k S0k
L y
H
1 ‘e 1 ¢
- E:“f " El—: =~ %
Bbixoa @84 Buxoald  Buixop GHY Buixoa PO
Electronic Design Puc. 32.10

Ha puc. 32.10 npeacrasiena cxeMa aHaJoroBoro GU/IBTpa, IPorpaMMipyeMoro nud-
poBBIM KooM. Puiasrp nocrpoen Ha Mukpocxeme UAF42, xotopas nossosiuia opra-
HH30BaTh OIOK JIBYXMOMIOCHUKA, XapaKTepU3YIOIerocss HU3KOH YyBCTBUTEIBHOCTDIO
K U3MEHEeHHSIM [IapaMeTpOB BHEUIHUX KOMIIOHEHTOB. Biarosaps aToMy yzajioch Mc-
KJIIOYMTD OMMOKH, CBsi3aHHBle C HAJOXXEHNEM CIHEeKTPOB U HeoOXOAMMOCTLIO NOoLaYH
CHHXPOUMIIYJIbCOB, TO €CTh YCTPaHHTh HEOCTATKH, CBOICTBEeHHbIe TPAAHINOHHbIM
duabTpaM ¢ KOMMyTHPYeMBbIMH KOH/leHcaTopaMu. Ha Bhixoze cxeMbl popMUPYIOTCH
curnasibl QHY, OBY, IO u y3KONOIOCHOrO peXeKTOPHOTro GUILTPA.
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OUNDBTP AM CUTHANA ANA KB NPUEMHHMKA

c1 C2 c3
0 001uF 820pF 0 0015ukF

| |

¥ I
|| i l 1 >
Ca | CSs

0 005pF —— Eo 0022uF

L

McGraw-Hill Puc. 32.11

IIpumevanme. Jesas xamywxa undyxmuenocmu codepxcum 25 eumxoe npoeoda Ne 30
C IMANEGVLIM NOKPLIMUEM, HAMOMAHHbIX Ha cepleunux T-50-2, a npasas — 35 sumxoe.

Ha puc. 32.11 nokasana npocras cxema ¢punsrpa a1 KB npuemuuka, ocnabisiomas
AM curHaspl coceIHUX CTaHIUA.

AKTUBHLIH OUNLTP HU3KUX YACTOT

R2

1C1
= b0 Boixoa
37 C2 +

McGraw-Hill Pue. 32.12
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s cxeMbl akTUBHOTO QUIIBTPa HU3KUX YaCTOT, MOKa3aHHOI Ha puc. 32.12, Bblnosns-
I0TCA CJIeLyIOlIHe COOTHOLIEHUST:

_ _ 1
R1=R2,R3=2R1,C1=C2,f D Tok

CxopocTs cliafia YaCTOTHOH XapakTepUCTHKHU cocrasiisieT 6 nb/okrasy.

PEXXEKTOPHBIN ®UNLTP ANIN NORABNEHUSA NOMEX
B KB AMANA3OHE

AHTEHHbI? 120pF 1200F
BXO, P
o 1000pF
oF K BepxHeMy BbiBOAY
p— UHAYKTUBHOCTH L1
npuemHuka
McGraw-Hill Puc. 32.13
Ipumeyanmue.

Hodcmpoeunwviii kondencamop (Homep 272-1336 no nepeunto gupmvt Radwo Shack, 50—
420 n®) unu nepemennvii kondencamop (nomep 24TR218 no nepeunro ¢pupmut DC
Electronics, 266 n®),

L1: xamywxa undyxmusnocmu, 24 eumxa npogooa Ne 26 ¢ amaneevim noxpvimuem, Ha-
MOmannvix Ha mopoudarvioii cepoeunux T-50-2.

QDuipTp, cXxema KOTOPOTIO ToKasaHa Ha puc. 32.13, nogaBaser HHTEHCHBHbBIE CUTHAJIB
KOPOTKOBOJIHOBOTO IMAalla30Ha, CUTHAJbI pafroBemanusd 1 YM curHasel, BAMsONIINE
Ha npueM B KB nuanasone.

NONOCOBON ®UNDBTP HA ABYX ONEPALIMOHHBIX
YCUNUTENRX

B cxeMe (puc. 32 14) ucob3yIoTCs TONBKO ABa KOHAEHcaTopa Bhixo/Hoi yCHIIHTENb
dopmHpyeT, KpoMe ToTo, CUTHaJ 06paTHOM CBA3H (HOTOKUTENbHOM NOIAPHOCTH), YTO
TI03BOJISIET 3aMETHO YJIy4INMTh BUJL YAaCTOTHOM XapaKTepUCTHKHN (uIbTpa. PesucTophl
R5 u R8 npennasHayeHsl 1711 CMeleHUs] YPOBHS HANPAXKEHHS BHIXOJHBIX CUTHAJIOB
ycunureneit va U*/2.
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Ct
0.1 pF
H
R4
R1 2 _$asK
39K 0. ll‘__]
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vV, R3
IN 620
=~ R5
75K
v
National Semiconductor Pue. 32.14

Tpumeyanue. Kosppuyuenm ycunenus pasen 15 (23 0b), f, = 1 Iy, Q = 25.

YETHIPEXNOJIIOCHBIA NEPECTPAUBAEMbBIH OUNLTP

Ct
10 0000F

c2
r—-——-| *0 000pF
A1
1L

29 5k° 10 600pF
Viy =V R2 . 8]
8 6k —————-I 16 000pF
A2 11 8k°
17471367 AN -
vy As
+ 1/4 LT1367
29 5k* r— +
""‘V
kK A'A'A' o
10k o Sy
10k 1F
s I
Linear Technology Puc. 32.15

Ipumeyvanue. Bee pesucmopor umerom donyck 1%.

J71s1 cXeMbl YeTBIPEXIIONIOCHOrO TIepecTpanBaeMoro GUIbTPa C OAHONOASAPHBIM MUTA-
HueM (puc. 32.15) BHIOAHSIOTCS CIEAYIOUINE COOTHOLIEHUS:

e
®,C2°

i1 1
“ ~Rirzcice’ M oo M

PEXXEKTOPHbBIH ®UNBLTP C BLICOKONH LOEPOTHOCTLIO

Ha puc. 32.16 nokasauna cxema casoernoro T-06pa3noro GpuIbTpa, yCTaHOBJIEHHO-
T'0 Ha BXoJle onepaiHoHHoro ycunureass LM102 u o6pasyiolero COBMECTHO ¢ HUM
pexeKTOpHbIH GunsTp Ha yactote 60 't ¢ 6osbioi BennunHoil Ko6poTHOCTH Q.
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20 L ARALS T
( 6) Cen3aHHbIR BOWHON
T-06paaneiii bunstp
o s
b
% % [l
Vour @ %% DBoiiHoM
© A~ T-06pasnuii
¢ 20 dunetp
L]
3 fo = 60 Hz
> -40
-60,7 100 1K
Yacrora, Hz

XapakTepucTvKa PeXEKTOPHOro GunbTpa
C BbICOKOW 1 HU3KOW A0BPOTHOCTLIO

National Semiconductor Puc. 32.16

PesuctuBHo-emkocTHas cxema (R3, C3) coeuHeHa He TOJBKO C 3eMJISIHOIT 1MHOII,
HO ¥ C BbIX0ZIOM HoBTOpHTeNs. [10CKo/IbKY BBIXOMHO!H HMHIEIAHC IIOBTOPHTES e BC-
JIUK, TOZ06HAsT CBSI3b HE BJIMSIET HA YACTOTY M XapaKTep PeXKeKIHH, OJHAKO BeJHYHHa
Jo6poTHOCTH ) TIPH 3TOM 3aMeTHO BO3pacTaeT (IPONOPLHOHAIBHO YPOBHIO CUTHaTa
ey o6paTHOI CBSA3H, BO3BPAINAIOIETOCA K PESUCTHBHO-EMKOCTHOIT cXeMe).

st cxeMBbI BBIIOJHSIOTCS CEAYIOIIMEe COOTHOLIEHUS:

—Ro- S-S L
R1=R2=2R3, C1=C2= = f,= 5o =60 Tht.

PEXEKTOPHbBIH ®UNBTP C USMEHAEMOMN AOEPOTHOCTbIO

3 qt R4
50K

fo = 60 Hz —

C1 c2
270 pF 270 pF

National Semiconductor Puc. 32.17

Ha puc. 32.17 npuBenena cxema GHIBTPa, B KOTOPOIT J0OPOTHOCTE Q MOXKCT H3MEHATLCH
B AnanasoHe ot 0,3 g0 50. YacTh BBIXOJHOIO CHTHAMA 3[1€Ch TIOJIAETCsI Ha PE3NCTHBHO-EM-
KocTHY10 cxeMy (R3, C3) uepes BTOpOii OBTOpIITe/Ib CUTHAIOB, IIpH 3ToM Q B 0b1acTit
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pexeKLNH 3aBHCHT OT BeJIMYMHBI CUTHANA 06paTHOH cBsi3u. BTopoii oBTOpUTE.Ib Npelt-
Ha3HayeH JUIs YIIpaBJIeHus CIBoeHHBIM T-00pa3HbIM (HHIIBTPOM, HOITOMY 4acToTa U Xa-
paKTep PeKeKUHH NPAKTHYECKN HE 3aBMCHT OT NOJIOXKEHHUs HOABHKHOTO KOHTAKTa
NoTEeHIIHOMETPA.

UHUOPOBOM IPEEEHYATLIN ®UNBLTP

+Vv
o
C10
o i
/7[;—’%—4
16
{L cl -
Te 13—t O BbixooHOW
. C2 curnan
Bxonmbie 10 9 11 14—t l °
CUHXPOUMNYALCHI 15 4C3
Lo N P P a
CD4040 12 12—
6 9 CB40S1 | €S
8 11 skeCe
6 2}
7 a8
8
7 ,S’ R1
Bxoanown ©
curHan oj',
McGraw-Hill Puc. 32.18
Ta6nuua « puc. 32.18
Nosuunonroe o6osnaysHne Hassarue 3nemeHTa u ero TexHuieckme napameTpsl
IC1 Mukpocxema CD4040, paonyHo-necaTHyHbNT cueTymK
€O CKBO3HBIM NEPEHOCOM )
IC2 Mukpocxema CD4051, yerporicTso pekognuposanns
) 13 IBOMYHO-QECATUYHOTO KOAA B NECATUYHBIN
Cl-C8 Konpercarop, 0,01 mx®@, ¢ manbim fonyckom
C9,Cl10 KoHgencarop, 0,1 mk@
RI Peaucrop, 1 kOm, 0,25 Br, 5%

B cxeme undposoro rpebenuaroro duisrpa (puc. 32.18) mpuMeHsieTcs BOChMHILA-
FOBad MOCNEA0BATEILHOCTh KOMMYTaINY, I0o3ToMy n = 8, [leHTpasbHas yacToTa onpe-
HeJISeTCs] U3 COOTHOIIEHUS:

F,= t _ 1 _ 1

2nRC  (2x8)RC 16RC’
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le/l HUCIIOJIb30BAHHUU JIEMEHTOB C HOMMHaJMaMH, IIpUBEAEHHBIMH B Tabauie, HeH-
TpaJibHad 4acToTa paBHa:
t _ 1
16x1000x0,00000001  0,00016

F.= = 6250 .

YNIPABJISEMbIH HANPSDKEHUEM OUNBLTP HU3KUX YACTOT

} o |
X3 v : \ cBuxoaB
BB/
ynpaenenus Eq 6d8/0CT /‘\
—x ~
! ADS34 Beixon A
Boixon | BuxonB « Lo TaP
1+7,p
SF z, R
1
Buixop A = c——
2 I PXORA T e
CurHanoHolit ¢
axopEg —1 Y1 I
[— Y, vy =
Analog Devices Puc. 32.19

HanpsikeHue Ha BbIXoje A. He Harpy»KeHHOM Ha NOBTOpHUTe.Ib, GOPMUDYETCs B BUJIE
curHana E , koTopetit HanpaBasercs Ha RC-Guibtp, npu aToM yacToTa cpesa Gunsrpa
nponopunoHanbHa curnany E_ - tounee, E / 20nRC. YacroTHas xapakrepucTHKA
MMeeT cpe3 Ha yacToTe f,, a ckopocTh ee cnaga cocraBasier 6 nb/okrasy. Hanpsixke-
HUe Ha BHIXOjie B cOOTBeTCTBYET aHATOrNYHOIl XapakTepHCTHKE, BIJIOTh 40 YaCTOThI
f, = 1/2nRC, Ho Ha bosblKx yacToTax ocnabasercs ¢ koabduuuentom f,/f, = E /10.
Hanpumep, ecu R = 8 kOm, C = 0,002 Mx D, 1114 BbIXOa A ITOJIOC PacliojiaraeTcs B ia-
nasone 100 Iy — 10 kit u k 3TOMY BBIXOLY IOIYCTHMO [IOAKMIOYUTH COOTBETCTBYIOIIYIO
Harpysky. [IpeacrapienHyio cxeMy Jierko npeo6pasoBarh B cxeMy (HIBTpa BepXHUX Yac-
TOT ITyTEM B3aHMHGH NepecTadoBKY sieMeHTOB R 11 C.

B cxeMe BHIHOJNHSIOTCA CIIELYIONINE COOTHOIEHHST:

1 1 _10

T1=0—§=RC, 12=w2= ERC.

AKTHUBHLIA OUNLTP EATTEPBOPTA HA YACTOTY 20 KIri{

CxeMa akTHBHOr0 (hunbsTpa BaTTeppopra Ha yactoty 20 I, nokasanHas na puc. 32.20,
NpeJOTBPALIACT HaNOXKeHHEe CIIEKTPOE U OIPaHUYHBAET YaCTOTHBIN AHMAIla30H B ay/IHO-
cucTeMax.
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( ) 0 0078ufF
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I 00078uF 00014 = Vour
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YacroTta, Hz
YacToTHas XapakTepucTuka gpunerpa
DN84 < F05
Linear Technology Pwe. 32.20

Ilpumevanue. Onepayuonnviii ycunumenv muna LT1124, LT1355 wwu LT1169.

OUNLTP BATTEPBOPTA YETBEPTOIO NOPAAKA
HA HACTOTY 1 Kry

10 000pF

c2
10 000pF

Vin
10 V00pF

T
1/4 LT1367 Vour
3av NM——q f *
10K A 11 8-
10k 14F
i T _
Linear Technology Pruec. 32.21

Ilpumeyanne. Bce pesucmopor umerom donycx 1%.
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IIpencrasnennoe ycrpoiicTo (puc. 32.21) apasieTcs ynpouleHHoil Bepcueil mepectpa-
MBaeMoro (puibTpa M COREPHKHT JBa Kackafa GUIbTpaun Broporo nopsiaka. Kaxanrii
KacKaJl TOCTPOCH Ha OCHOBE JBYX OIepallHOHHBIX yCUIUTeNel, 4To obecriednBaet dhaso-
BbI cIBUT Ha 360° ¥ TO3BOJIAET CO3/IaTh y3€J OTPULIATENBHOIO CYMMUPOBAHHS Ha I10J10-
JKHTeJbHOM Bxozie ycraureast Al. CxeMa xapakiepHayeTcsi CTAGMIBHBIMHU 3HAYEHHAMIL
LEHTPATBHON YacTOTH U 0GPOTHOCTH. BRIMOMHAIOTCA Cienyiomiue cCOOTHOUIEHUS:

, 1 1 Q
=—_— R,1= N = .
© = Ricirece M oocr Moo

Ecny B cxeMe nperycMOTPeHb! ABa pas3/ie/IbHBIX NCTOYHMKA MUTAHUS, ITOCTOSIHHOE
HarpsbKeHHe cMellleHus, IpHIoKeHHoe K BXofaM ycunuTesell A2 1 A4 ¥ cooTBeTCTBY-
folee MOJIOBMHe HAaNpsDKeHUs1 NUTaHus, He Tpebyercs. Cxema obecneunsaer dbopmu-
POBaHHe CHTHAJIOB C YPOBHAMH, GJIM3KMMH K YPOBHSM HaIIPsDKeHUS [HTAHUSA, BO Beeil
paboueii IIOJI0Ce YACTOT, YTO AeNIaeT ee YA0OHOM AJIst IPIHMEeHEeHUsI COBMECTHO C JleTek-
TOpaMH ayMOCHTHAJIOB, IIOCKOJIbKY MCK/II0YAeTCs B3aWMHOe BIIIIsTHYE CIeKTpoB. Yac-
TOTHAsI XapaKTepUcTHKa GuabsTpa B ojoce yactoT 0—1 kIy paBHOMepHa M XapaxTepi-
3yeTcst ckopocThbio cniafia 80 1b/nexany.

OUINBTP HUZKMUX YACTOT CAJNINEHA-KH

Ccr

n
it

RY R2
o A —
Bxoa

Boixon

o
R A

R4
McGraw-Hill Puc. 32.22

B cxeme dunbrpa Huskux yacror Catena-Ku (puc. 32.22) pesucropsl R3 u R4 orpe-
IessIoT KoahdUuMeHT MpeoOpa3oBaHMs, a YaCTOTa Cpe3a PACCUUTHIBAETCS U3 CIIelyIo-
[I[UX COOTHOIEHUIL:

! . C1=C2, R1=R2, R3=0,586R4.

fome—
¢ 27JR1R2CIC2

OUNLTP TENEBUZIUOHHOTO CUFHANA
C YACTHYHO NOAABJIEHHOM EOKOBOH NOJIOCON HACTOT

OwusTp (prc. 32.23), Tpe/IHA3HAYEHHBI /715 TeJleBU3BMOHHOTO KaHaIa CH3, ucniosibayer-
€51 COBMCCTHO € MukpocxeMoil LM2889 aist npeobpasoBaiiua TeIeBU3HOHHBIX CHTHAIOB
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12v

TpexxackapoHsitt dUneTp

1 S ua "

Y

1800 10 ¢
€ 4
W 2889 s \
2 !
175 10
34
8 « 02
‘I ]:
National Semiconductor Prc. 32.23

B 06J1aCTH yacTUYHO oAaBJIeHHON 60K0BO# NoTocH YacToT. DUIIBTP paccunTaH Ha HM-
nexadc 75 OMm.

IIpumeyanne. Hnoyxmuerocms yKasana 6 MUKpOZeHpU, a eMKOCMb — 6 NUKoPapaoax.

NOJIOCOBOH ®UNDLTP

Ha cxeme (puc. 32.24) npencrapjeH Hpo-
cToll nosocosoit unsrp Ha OY,

Bbixon

Bxop,

National Semiconductor Pwe. 32.24

AKTUBHbLIH ®UNLTP BLICOKUX YACTOT Il

R2

Ct C2 ,
Bxog O—1t i -
SR
ps Buixon,

McGraw-Hill Puc. 32.25
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Ilns cxemspl, nmoxasanHoit Ha puc. 32.25, yacToTa cpesa paBHa
1
fo= 55
2nRC

Y3KOMNOJIOCHBbIA PEXXEKTOPHbIN RC-OUJNLTP

Bxon R1 Bbixon
°

] [ —

McGraw-Hill Puc. 32.26

Jnst nanno cxeMpt (puc. 32 26) cripaBeIMBHL CIeAVIOUIHe COOTHOMEHUS
C1=C2=C3,Rl =6R2,R2=R2 +R2,
a YacTOTa PEXKeKIUH OlpeielisieTcs KaKk
_ 1

F =
¢ 2nC+3R2aR2b"

NPERAYCUNUTEND ANiFl CONNIACOBAHUSA MMNEAAHCA

®IrAB
100 12v
Cxema, nokasanHas Ha puc. 32.27, 103BoJIsIeT ——W—o
corsiacoBaTh BXOJl (PMJILTPA Ha MOBEPXHOCT- oo

\A A4

HBIX aKycTHyeckux BosnHax (DITAB) ¢ Bbixo-

AAA

470 -
> 11 uH

IIOM YCUJINTEA np0Me>KyTquOI'7I YacTOTBHI.
c.-—o—)H 25179

>
<

>

> 1K1 43

A A A
-

A
v
~
w
A

National Semiconductor Puc. 32.27
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NMOJIOCOBOH ®UNLTP HA ONEPALIMOHHOM YCUSNIUTENE

3]
910pF

510pF

® 0%

R4
62M

O
Vags (VI

National Semiconductor Puc. 32.28

st cxempl (puc. 32.28) npy yKa3aHHBIX HOMHHAJIAX 3JIEMEHTOB CIIPaBeAJINBLI CIIELY-
oume cootHowenus: F =1 kI, Q = 5, koappuument yennenus 1.




FMABA 33
CXEMbl UMY NbCHbIX
WHONKATOPOB

CBETOAUOCAHAA TUPNAHAA C BEFYULIMMHU OrHAMMU

B cxene cBeToAMOAHOI THPAKHIH, MOKa3aHHON Ha +3V

b 4
puc. 33.1, ceeToanonmpl U MiKpocxeMnl 3909 cayxat I
o 2
AT CO3AaHMSA HMIIY/IbCHOTO YCTPOIiCTBa HHAMKAIIH, 3909
KOTOpOe NMpH MUTAaHHH OT ABYX 271eMeHTOB AA MoxkeT 6 ¢ c4
HenpepblBHO paboTaTh B TeUeHHe HeCKOMBKITX MeCHIIeR. 20
LED4 NS e
S
4
S U3
™1 a3s0s |2
6 8 C3
220
A Y
Leoa "’/ M+
N
5 U2
™1 %09 |2
6 8 C2
220
&~
Len2 N/ +
N
5 u1
] a%9 |2 =
6 8 Ci1
220
oWk
LeDr S 4
N

Popular Electronics  Pue. 33.1
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HEOHOBAS FTUPNISHAA C BEFT'YILUMM OTHAMMU

Heounogas rupasuaa ¢ 6erymumi orusinu (puc. 33.2)
4 MO>eT YKpacHTb Jio6oi1 pasanuk. B aToil cxeme 610k
05 nuTaHusa Bl BINOJiHEH U3 NECATH aKKyMyJsTODOB
— TPaH3UCTOPHOrO pafMONpUEeMHUKa HaNlpsikeHeM 9 B.
[Mono6Hast akkyMynsiTopHas GaTapesi crioco6Ha 1moJ-
JepKUBATh MMTAHHE CXeMbl B TedeHHe HeCKOJbKHX
Mecsiles,

NE4
NE-2

R1
2,2M B1*
0V
s [ (S )
*CM TekcT =

Popular Electronics  Pue. 33.2

CABOEHHLIH UMNYNLCHLIA HHAUKATOP
HA MUKPOCXEME 555

B cxeme (puc. 33.3) 1Ba 110JieBBIX TPAH3UCTOPA YIIPAB-
JAI0T paboToRl ABYX JIAMIT HAKAJMBAHU, NIPH 3TOM
JIaMITbl 3aXKHUTAIOTCS [TooYepeHO. MOXHO UCITONb30-
BaTbh aBTOMOOUJIbHbIE JIAMIIbI, PACCYUTAHHBlE Ha Ha-
npsixerne 12 B, w1y aHanoruutble.

+Y

NioGas cxema
cepun 555

Q1 Q2
IRF611 = IRF611 =

Popular Electronics  Pmue. 33.3

YCTPOMWCTBO YNPABNEHUS CBETOAMOAHBIM
MHAMKATOPOM

Cxema, npusenerHas Ha puc. 33.4, GopMUpyeT ONMHOUHbIE BEIXOAKLIE CHTHAMILI, KOTOPBIE
HcnoJb3yioTest MukpokonTposiepoM PIC 16C55 (U1) anst nporpaMMHOTO ynpaBieHUs]
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Popular Electronics

Puc. 33.4

cBeTOANOAAMH. MUKDPOKOHTpOJIJIED TaKxkKe obecreynBaeT KOHTPOJIb U PerucTpaliio
pekxuMa HHAMKAnUH. [lepBOHaYaIbHO YCTPOMCTBO Pa3pabaTblBasoch A HCCAEN0-
BaHus 2(pPeKToB NCHXOKIHES?, KOIa MCIBITYEMbIN 3aLyMbIBATl PEXKUM CBETOBOM UH-
AMKanuu: ¢ oberanueM orHeii 1o 4acoBOH CTpeJIKe WIH NPOTUB
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MMNYNbCHLIA CBETOAUOAHBIA UHAUKATOP

LED1 Vo' B cxeMe MMITyJIbCHOTO CBETOMMOAHOIO MHAMKATODA,

“//Gb @DLEDZ TIpeicTaBJIeHHOM Ha puc. 33.5, MEIKpOCXCMa LM3909
| 3y CHYKUT AJisl YOpaBlIeHUs Napoil nocienoBaTeNbHO
8 ols BIJTIOYEHHBIX CBETOLHOIOB.

U1
LM3909

T
+

1

Popular Electronics ~ Pue. 33.5

MMNYNLCHLIN CBETOAUOAHLIA UHAUKATOP
CO 3BYKOBLIM CUTHANIOM

DN B cxeme, moka3zaHHOH Ha puc. 33.6, MUKpocxeMa
SPKR1 A“,:, 1L.M3909 npumeHsieTcs 1A YIPaBJieHHs KaK CBETO-
8Q LED? JIMOJIOM, TaK U TPOMKOTOBOpHUTeNeM. B aToMm ciayuae

+3-5v  TIPH KQX/IOM BKJIIOYEHHHU CBETOAMONHOTO MHAMKATO-

pa LED1 rpomxorosoputens SPKR1 conporusnenn-
Me‘me”“"lsbmm 8 le|s em8 Owm Oymer BOCIPOU3BOAMUTD pe3Kuii 3ByK (1e-
YOK).

U1
S1 LM3909

12-[_4

I

1

Popular Electronics  Pue. 33.6

CBETOAMOAHLIA UHAUKATOP

Cxema (puc. 33.7), mocrpoentas na Muxpocxeme ICL7660 (npeo6pasoBateb MOCTOSIH-
HBIX CHIHAJIOB), NPEACTaBJIsAeT cob0il BAPHAHT JELIEBOTO CBETOAHOJHOTO HHAWKATOPA
C MUTaHHeM OT HCToYHHKa HanpshxenueM 1,5 B. OHa ncnonp3yeT BHENIHHI KOHAEHCATOD
C1, KoTopBIit CBA3aH ¢ BBIBOZIOM YpaBIeHHs YaCTOTOl FeHepaTopa 11 CIYXKKT /s H3Me-
HEHNs BPeMEHH HAKOTIEHIIs/paciipe/ieleHys 3apa/a U 3alaHusi 4aCTOThl MepUaHuii.
[pu yacrore mepuannit 1 Tt C1 = 0,01 mx®D, a niput yactote 10 [y~ 0,001 mxD. Coenn-
HEHHBLI ¢ TEM JKe BBIBOAOM peancTop R1 npuMeHseTcs Ans OTKIIOYeHHsI FeHepaTo-
pa It APOAJIEHHS] CPOKA KCIIyaTallHI 3]IeMEHTOB MHUTaHKA. B xauecTse pe3ucropa
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IONYCTHMO HCHONB30BaTh (POTOBIEMEHT, TpeiHa3Ha- lr"
YeHHBIH AJIs1 ILYHTHPOBAHHUS T€HepaTopa B TEYEHUE B1
CBETOBOIO JHS. 1.5V
3
Ut
ICL7660 >
(ISL7660S) {5 "

|2 l“ LED1
+
C2

47-220°
6WVDC

Popular Electronics  Pue. 33.7

CBETORMOAHLIH UHAUKATOP
€ UBMEHAEMOMN YACTOTOH MEPLLAHUHA

+3V
N
D1
Ql 6 5
R1 8
(C1
1
+
R2
- \ 4 2 4

McGraw-Hill Puc. 33.8
Ta6nnya k puc 33 8
Mosuunonroe obosrHayerHne Hassanmne snemenTa u ero TexHnyeckme napameTpsl
IC1 Mukpocxema LM3909, nmnynbcHoii CBETORMOAHBIN MHAMKATOP

u reHeparop
QI Tparsucrop n-p-n muna (ZN3904, RS2009 ¢upmsr Radio Shack

W QHONOTKYHbI)
DI Cseroauon
Cl Korpercarop snextponntuaeckmii, 100 mx®, 5 B o
RI Peaucrop, 470 Om, 0,25 Bt, 5%

R?2 TMorerumomerp, 50 kOm
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B cxeme (puc 33.9), ucnonp3ys noreHnuoMeTp R2, MOXHO U3MeHSATDh YacTO1y Mepla-
HUP cBEeroauoaa

MPOCTON MMNMYNbCHLIA IAMNOBLIN UHAUKATOP

+3-5V
8 6 |5
U1
10010 LM3909
+ > 14 117VAC
u2
MOC3010
1 6
\};
2

Popular Electronics Puc. 33.9
B cxeMe uMmynbCcHOTO NaMIIOBOIO MHAMKATOPA, MpHBEAeHHOI Ha puc 33 9, aseMeHT
LM3909, koToprIit BKJIIOUEH KaK TeHepaTop, UCTIONb3YeTCst COBMECTHO C 3TeMEeHTOM
MOC3010 (ycTpo#icTBO ONTPOHHOI Pa3BIA3KYU U COTIACOBAHUS) IS YIPARIEHHSA JTaM-
ol HaKaJUBaHUA Ha Hanpsixenue 117 B.




FMABA 34
CXEMbI TPUTTEPOB

TPMUITEP CO CHETHLIM 3ANMYCKOM

e vt

to fin
2

National Semiconductor Puc. 34.1

Tpurrepst co cueTHBIM 3aITycKOM YAOOHBI AJIS fleJleHHsl BXOZHOM YaCTOThI, KOIa 0ve-
penHoit BXOXHOM HMIYJIbC U3MEHsIeT COCTOSHHE BBIXOAHOrO curHaia Tpurrepa. ITo-
CKOJIbKY B 3TOM CIIyyae BXOJ JJIsi CHHXPOHH3MPYIOIMX HMITYIbCOB He 3a/eiiCTBOBAN,
npecTaBNenHast cxeMa (puc. 34.1) MOXeT UCTIO/Ib30BATHCS ISl IOTUYECKUX YCTPOUCTB
C aCMHXPOHHOI nepenayeil naHubX. OHA COAEPXHUT ONMH ONepalluOHHbI YCUTUTEND,
a auon CR2 obecneynsaet auddpepeHIHaliNIo TTOTOKUTENbHBIX YPOBHE CUTHATIOB 1€~
PeKJII0YEeHHUs Ha BXofe TpUITepa. [/ COCTOSHUSI ¢ HU3KMM yPOBHEM BBIXOJHOIO CHUT-
naia oA CR2 nonnepxusaer pexum uryHTHpoBaHus Bxoaa (—). Uepes pesucrop R3
MOJIOXKUTETBHBIA YPOBEHD CUTHAJA MepeK/TIoueH s iepeAaeTcs Ha Bxox (+). B noxo6-
HO CHTYaUMHM YDOBEHb BBIXOJHOIO CHTHAJa TPUITEPA CTAHOBUTCS BBICOKMM H JHOX
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CR2 sanupaetcs. [Ipu aTom depes peauctopsl RS 1 R6, cymMMapHoe conpoTurieHue
KOTOPBIX MeHbllle CONPOTURIEHNUS pearcTopa R3, Ha Bxox (—) moxaetcs HobLIoi MO
BeMHU4YUHE I1OJIOXKUTENbHBII CUTHAJ epeKI0oYEeHMA, YTO IPUBONUT K H3MEHEHUIO YPOB-
Hs BBIXOHOTO CUTHAJIAa TPUITEPA Ha HU3KUH.

TPUITEP HA ABYX ONEPALIMOHHBIX YCHIIMTENAX

0.001pF 0.001uF

National Semiconductor Prc. 34.2

Ha pHc. 34.2 nokasaHa cxeMa TpUITEpa C ABYMA BBIXOJIaMHN B3aMMHO IIPOTHUBOIIOIOMK-
HBIX CMTHAJIOB.




MABA 35
CXEMbI NPEOBPA3OBATEJNEN
YACTOTbI B HANMPSI)KEHUE

MPEOBPA3SOBATEJIb YACTOTHI B HANPAXEHME

+5V fiN 0
20k 1 20K
(Vos) 0 001uF 47k vy
= I 13 14
Cmexueuwe [ Kouneucavop +Vg

Vs

ADS37 MpeoBpasopatens [ BuixogHoh
TOK/qacToTa ycunutens

9 = 1N4148
Crabunuaatop
onopHoro Mg
HaNPsXeHUs bl
Vol V[ +Vi] V] -iw |syncleno | @ 120Ky
GROROEORE LT
T

LT
LT SnF 7 5K 033“':1:

Kanquoaxa

Analog Devices Puc. 35.1

Yetpoiicto (puc. 35.1) noctpoeso Ha MukpocxeMe AD537, koTopass MOXeT IpUMe-
HSITBCS 11 Npeo0Opa3oBanus YacTOTH B HampsbKeHHe. [Joka3aHHas Ha cxeMe mapa
TPaH3UCTOPOB paboTaeT B peXXuMe Jornueckoro anementa Vckmoyatomee VJIN u cay-
KHT U1 cpaBHeHus Ga3 curuanos. CHHXPOHU3ALMS C BXOIHBIMH UMITYIbcaMu obec-
MeynBaeTcs yxKe yepes 1Ba llepHoda UX cienoBaHusl. IIpu npeo6pa3oBaHHU 4acToOT
B nuanasone 10 10 k11 cxema morpebiser Tok He 6o7ee 3 MA. B 6onbIunHCTBe Ciiyyaes
HeoOXoIMM BhIXoHOH 6yhepHbIil KacKaj, MpeHa3HAYeHHBII 719 pasrpy3Ku QUIBTpa.
Pexomenzyercsi Mcnob30BaTh UMILYJIbCHBIE TIOC/IEJOBATEIbHOCTH (HallpUMep, B BHIE
MeaHZpa) ¢ ypoBHsAMU curHata 0—5 B ¥ MuHUMAaNbHON ANHUTEAbHOCTBIO UMITYJIbCA
40 mxc.
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NPOMBILWNEHHLIA NPEOEPA3OBATEJND
YACTOTHI B HANMNPAXEHME

Buixog
7

Ycunutens 4 O

2

R

Rip

Ycunurens 2

J&]

Yevnntens 1

i)
Bxo,
T3

Electronic Design Pwe. 35.2

B obopynoBanny, npefHa3HAYeHHOM JJis yIpaBJiIeHAS
TEXHOJIOTHYECKIMH TIPOLIECCaMH, YacTo Tpebyercs u3Me-
PSITh 4acTOTY (CKOPOCTD MJI MHTEHCHBHOCTD) MeXaHIyec-
KMX KoJeGaHuii, BOSHUKAIONNX TIPH JIMHEHHBIX WY Kpy-
TOBBIX [TepeMellleHUsIX MeXaHU3MOB 1 MX YacTell. XapakTep
JIBYDKEHNST KOHTPOJINPYETCSI MHOYKECTBOM JIaTYMKOB CTPO-
6HpYIOUIETo THMA U JATYNKOB PAcCTOSHHS, (POPMUPYIONINX
HA BBIXOJie UMNYJIbCHBIE MJTY TApMOHHYECKHe CUTHAMBL.
TIpoMbInLIeHHBIH TpeoOpasoBaTesb YACTOTHI B HAIIPSI-
JKeHHe, OKa3aHHI Ha puc. 35.2, cIomp3yeTcst VI pas-
JNYHBIX neseit. OH COnepKUT YeThIpe OllepPalliOHHbIX YCH-
JIUTENIS C MOJIEBBIMYM TPAH3UCTOPAMHK Ha BXOJe M MOXKET
paboTaTh aBTOHOMHO, IPUMEHSIS IBYXITOJSIPHBIHM HCTOY-
HUK HUTaHUA. BXOAHBIE CHTHATDI, UMEIOIE UMITYIbCHBIN
WJIM TAaDMOHMYeCKHil BUJI, HOZAAIOTCS Ha pesuctop R2,
Yewnwrrens 1, Buinosssionil GyHknvo tpurrepa IImur-
Ta, TeHEPUPYET BHIXOJHOM CHTHAT B BUJE MIPSIMOYTOILHBIX
WMITYJICOR, KOTOPbIE IOCTYNAOT Ha KoHAeHcaTop C4. Pe-
suctop R3 u kongencarop C6 GMWIBTPYIOT BXOJHBIE ITYMBI
H rToMexy, pesuicTopbl R4 1 R5 3aatot ypoBens nepextioye-
HUS, a cTabWINTpoH Z3 onpeZiesisieT aMILIUTYAY CUTHAJIOB.
Yeunurens 2 ¢opMupYeT UMIYJIbCH 3aJaHHOH AJIN-
TeJIBHOCTH NPH ToJjave Ha KoHAeHcatop C4 curHama no-
JIOXKUTEeJBLHOTO YPOBHS. BpeMeHHast nocTostHHAs onipese-
Jsietcst kouneHcatopoM C4 u peanctopoM R6, a ypoBeHb
nepekyoyenus: — peaucropaMud R7 u R8. Pesucrop R9
7 CTabHJIUTPOH Z2 OTpaHHYMBAIOT aMIVINTYLY UMITYJIb-
COB, 2 YCUJIMTeNb 3 UHTeTPUPYET NOJyIeHHbIE HMITYJIbChI
¢ noMobio 27eMenToB R10 1 C5. Tnox D6 npensitcTy-
€T UHTETPUPOBAHHIO CUTHIOB OTPHIATEHHOM MOJISIPHOC-
TH, 2 peaucTop R11 ciyxut ass paspsiza konaencaropa C5,
obecrieurBast GOJBILYIO IOCTOSIHHYIO BpeMeHH paspsiia.
CurHa HOCTOSTHHOTO YPOBHSI Ha BRIXOZle YCHIIHTENS 3
OKa3bIBaeTCs PONOPUMOHATHHBIM YacTOTe UMNYJIbCOB,
MOCTYNAIIMX Ha BXOJA. YCHIUTENb 4 UHBEPTHPYET u Oy-
bepuayer BEHIXOAHOH CUTHAJ OTPUUATENHLHOTO YPOBHA,
copMupyronmiics Ha BRIXO/Ie YCHIWUTeNIS 3, ¥ BhipabaThiBa-
€T peryJupyeMoe HalpsDKeHWe aMIUINTY/Ibl curHaia. JlaH-

Has cXxeMa XapaKTepU3yeTcst BBICOKUMU T0Ka3aTe IsIMI TUHeHHOCTH M TOYHOCTH IIpeobpa-
30BaHMA B TOM CJIy4ae, kOra koHZeHCaTop C4 BHIGMpaeTcs U3 YCIOBHS obecriedeHns
JIUTENBHOCTH VIMITYJILCOB, KOTOPBIE He IIPEBLINIAIOT TI0 BeJIMYUHe 3HaYeHusl, 0OpaTHOTO
MaKCHUMa/IbHOH YacTOTe BXOJHbBIX MMIIYJIbCOB, M BbINOJIHsETCs cooTHomenune R11 > R10.



NMPUNOXXEHUE

NPUIOXEHME 1. COKPAILEHMS M OBO3HAMERMSA HA

CXEMAX
AC, ac MNepemenroe Hanpsxenne
Approx. Mpn6rusurensro
CH, chip beckopnychbisi
CTs - loTosHocTs k npuemy AGHHBX T T
1) Crok nonesoro TpaHancTopa
DC, dc Mocrosuroe Hanpsxetne
DCE ;;F:aparypa nepenayu AaHHBIX B T
DSR Curnan rotosHocTH mogema
DTE Te[;;I;HOﬂbHOG o6opygosatne
DIR Curvan roToBHOCTH TEpMUHGAG K NEpEAQHe AGHHX T
Fitm Tnerovnbiit xoHaEHCATOP
Fs, fs. IMonas wkana
G 3arsop nonesoro TpaxamncTopa
N.C HopmansHo 3amkHyTEE KOHTAK T
NO. WMAEMM“H;;;;;Lpb.bgsoMKHyrue KOHTOKTHI -
NC, nc He ucnonsayerca
NPN n-p-n mn o
P i mwm“/'l_;&;qnnz:; obmorka r;;gf;zqgopmaropa o
PK MaxeumansHoe [nukosoe] Hanpsxexne
PNP p-n-p ™n ~ o
Fln’bwl;ww—ﬁm i ~“_/7“03;;0.1:;1527}1bm,u? KOHAEHCATOP
PP, pp Pasmax HanpaxeHws, NBOWHAS GMNIUTYAG TAPMOHMYECKOTO KONEEaHHA
RMS CpepnHexksanpaTtmyeckoe aHaveHue .
RTS Curnan rotosHOCTH k nepeaaye AaHHSIX g;;;p,wnuaneuoro o6opyrosaHus
RXD lNpuem aoHHbIx
S Hcrok nonesoro TpaancTopa
S Bropuuras obmotka TpaHcopmaropa
Tantalum Tanranosuii koHgeHcaTop i
Toroid  KQTywka MAYKTHBHOCTH C TOPOHANHbM CEDACHHHKOM
XD Tepenada aarteix o
wvDC MocrosHHoe pobovee HanpaxeHne INEKTPONATUHECKOIO KOHAGHCATOPd
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NMPUNOXEHME 2. AMEPUMKAHCKAS CUCTEMA
KJIACCMOUKALIMM NPOBONOB U KAPEOHMJIbHLIX

CEPAEYHUKOB
Homep Anamerp, Homep Anamerp, Homep Anamerp, Homep Anamerp,
IpOBOAA MM npoBoAa MM nposoga MM nposoga MM
7 7,35 1 2,31 21 0,72 31 0,23
2 6,54 12 2,05 22 0,64 32 0,21 T
3 5,83 13 183 23 T o057 33 o018
4 519 14 1,63 24 0,51 34 0,16
5 4,62 15 1,45 25 0,46 35 0,14
6 412 16 1,29 2 o041 3 013
7 3,67 17 1,15 27 0,36 37 01!
§ 326 18 q02 28 o032 3  olo
o 291 19 0,97 2 02 39 09
10

2,59 20 0,81 30 0,26 40 0,08

Kap6ouwnbHble ceprieuHukn obo3nayaiorcs kak T-NNN-MM, rae NNN - Hapyx-
HBI AMaMeTp cepieYHUKA B COTHIX OJIAX MioiiMa, a MM — MaTepuan cepiieyHuxa; f —
MarHMTHad NPpOHUHAEMOCTb MaTe€pHaIa CepAEeYHHUKA.

T-NNN BHeuwHui anamerp, MM BHYTpeHHHIT AHAMETR, MM Buicora, Mm

1-25 6,50 3,10 2,40

137 9,50 520 330

7-50 12,70 7,70 4,80

68 1750 o940 480 o

T80 2020 S 260 T 440
T-?4 23,90 14,20 7,90

106 26,90 - 1420 1,10 B
MM 0 12 10 6 2 ] 15 3




