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NMPUHUHKNDbI NOCTPOEHHA 3JIEKTPOHHbIX YACOB

OT 31€KTPOHHBIX YacoB TPeGyeTcsi BbiCOKAsi TOYHOCTb XOAa, MOITOMY
{IpaKTHYECKH BCE€ KOHCTPYKIUHH B KauecTBe 3a/aI0LLEeTO HCNOAb3YIOT KBapLeBblil reHepaTop,
KOTOpbifi 6e3 TepMOCTaTHPOBaHUS MNPH TILATENbHOH YCTAaHOBKe HayanbHOH 4YacTOTH
MOXeT oGecneuHTb TOUHOCTb XOA4a HECKOJbKO CeKyHa B mecsit. Muoraa nansi 3apanus.
XO0/12 Y4aCOB HCMOMB3YIOT YACTOTY OCBETHTENbHOR CeTH, HO, BO-MEPBbIX, YACTOTA CeTH NPAaKTH-
yeckH Bceraa HiuxkKe HomuHanbHOW 50 ', BO-BTOpbLIX, €€ HecTaGHABbHOCTL MOXET NaBaTh
yxon okono 10 ¢ 32 1 u pa6orbl. ATo 06s5i3aTesbHO TPeGYeT KOPPEKLHH XO4a YacoB M0
CHFHANaM TOYHOTO BPEMEHH, YTO CYILECTBEHHO YCAOXKHSET HX KOHCTPYKLHIO H HajaxKi-
BaHHe.

YacTota KBApLeEBOro reHCpaTopa 4acoB COCTaBJIsieT OObIYHO JECATKH KHJAOrepl — enu-
HHUBI Merarepu, ANsl AeJeHHS 4acTOTbl A0 OLHOTO HMMYJbCa B CEKYHAY HAH B MHHYTY
HCMOMb3YIOTCSA leNH TPHITEPOB HJIKH MHKPOCXeM-cueTuHKkoB. JIJisi npuMeHeHus B yacax noj-
XOASIT KBapleBble PE30HATOPbl C UaCTOTAMH, ABJASIOLKUMUCS cTeneksimu uucen 2 u 10, B aTom
caydae cxema JeJHTe s nojy4daercss 10cTaToyHo npoctoi. Ocobenno yno6ex manorabapur-
Hbil KBapuesbili pesonatop PB-72 na uactory 32768=2'° ', npennasHaueHHnlil ans
HCTI0/1b30BaHHA B 3/IEKTPOHHbIX uacax. Jasa neneuns ero yacrorhl a0 1 't 06bIYHO HCMONb-
3yiot mukpocxemy KI176HUE5, no onxoro nmnyabca B MHHYTY — mHKpocxemsl KI176HUE12,
K176ME18. B cocTaB yka3aHHbIX MHKPOCXEM BXOLAT M JEMEHTbl L. MOCTPOeHHs KBap-
1LeBOrO reHeparopa.

Hmnyabest ¢ vacroroii 1 uau 1/60 I'n noctynaloT gajee Ha cueTyWK CEKYHH, €CTH OH
ecTb, MHHYT M 4acoB. JTH CUETYHKH BBITOMHSIOT WIH H2 OTAEJbHbIX MHKDOCXEMaXx, HIH Ha
mukpocxeme K176HMEI3, cogepxaiuelt B ce6e HeOGXOAHMblE CUETUHKH, PErHCTP NMaMSATH
6yIHJbHHKE, LEeNH MOCTPOEHHS AMH2MHUECKOH HHAMKAIMH.

OnucaHHasi CTPYKTYPA 3/EKTPOHHBIX 4acoB LEJIHKOM peasii3oBaHa TakXKe B OLHOM
mukpocxeme KAI1016XJil. B HacTosiuiee Bpemsi LIMPOKOE PAClpPOCTPaHEHHE [ONYUHIH
3/1eKTPOHHbIE Yachl, OCHOBaHHbIe HA CHELHANH3HPOBAHHbIX OLHOKPHCTANbHBIX MHKPOIBM.
O6uiee y yacoB Ha MHKPOOBM H y 4acoB ¢ OMHMCaHHOHM BbIlLE CTPYKTYPOH — HajuuHe
KBapLeBOro reHeparopa v aeautens no ! I'o (uau 10 apyro# uacrorsl, Hanpumep 100 I'u).
Nanbueiinee GopMHpoBaHHe HHOOPMALHH O TeKyLUleM BPEMEHH NPOU3BOAUTCH NPOrpamm-
HbIM NTyTeM, ONHCAHHSI KOTOPOTO 3Jech Kacatbes He 6yaeM. OTMETHM TOJBKO, UTO Ha OCHOBE
0110k 6Ga30BOH OAHOKPHCTANbHON MHKPODBM nyTem H3MeHeHHS COepIKHMOro ee MoCTOsIH-
HOTO 3aNOMHHANLWEro yCTPOMCTBA MOXHO MNOJAYYMTb MHUKPOCXEMbl Pa3i#yHOrO HasHaue-
HUSl — 3]EeKTPOHHBIE Yachl, TalMepbl, BpEMEHHEBIE NIPOrpaMMHble YCTPoHcTBa K Ap. THNHYHO#M
OfHOKpHCcTanbtiol MEkpoIBM siBasiercss K145MK19, na ee ocHoBe BbimycraioT MHKpOCXeMy
115 3neKTpoHHbix yacoB K145MK1901.

Hanee onucanbl pasauyHble BapuaHThl yacoB Ha KMOII- nu MOJ}-mukpocxemax —
Ha HeclleLHan3ipoBaHHbix Mukpocxemax K176MME2 ¢ kBapueBbiM pe30HaTOPOM Ha Mpou3-
BOJIbHYIO 4aCTOTY, Ha Clellanin3HpPOBaHHbIX «4aCOBbIX» MHKpocxeMax cepuu K176, Ha onHo#
mukpocxeme K1016XJ11 n nHa mukpodBM K145KMK1901.

Mukpocxembl evpykTypsl MOIT 1 KMOTT mMoryT BHIXOAKTB K3 CTPOS NPU HEAKKYPATHOM
ofpallleHHH RO BPCMS MOHTA@XXa W 3KCIJyaTalHH, TMOITOMY TPH paGoTe ¢ HHUMH caedyer
cobaodars caedyrouue npasuia.

Jlas uekIoueHHs caydaiHoro npo6osi M3-3a HaJMuMs CTATHUeCKOro 3JeKTpHuecTBa
MOTEHIHA/bl MOHTKHPYEMO# NNaThl, NasIbHHKA M Tena MONTAXXHHKA AuJAKHbl ObITh ypaBHe-
Hbl. 1151 5TOr0 Ha PYuKY NaslibHHKA MOXKHO HAMOTATh HECKOIbKO BHTKOB HEH30HPOBAHHOTO
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NPOBOAA HJIH YKPENHTb XKECTSAHYIO MJACTHHKY H COeIHHHTDb 4epe3 peauctop 100...200 kOm ¢
METa/IMYeCKHMH 4acTAMH nasiibiHka. O6MOTKA NasibHAKA He NOJXKHA HMETb KOHTAKTa
c ero kopnycowm. [1pu MoHTa)Ke cBOGOLHO# PYKOH CllelyeT KacaThesl IWHH MHTAHHS MOHTHPY-
emoit nniaThi. Ecin MHKpOCXxeMa nexkuT B MeTan1Hu€ecKoi KOPOOGKE UK €€ BhIBObI YTAKOBaHbI
B onbry, npexie yem B3iITb MHKPOCXEMY B DYKH, CJ€AyeT AOTPOHYTbCS A0 KOPOGKH M4
¢oabry.

3JIEKTPOHHDBIE YACbl HA MHKPOCXEMAX K176HE2

B cocraB cepun K176 BXOnAT MHUKpPOCXeMbl, NMpeaHa3HauyeHHbie A/
NOCTPOEHHA 3/EKTPOHHBIX uyacoB. [IpH HX OTCYTCTBHHM 4achl MOXHO cOGpaThb, HCMONb3YS
mukpocxembl K176 MMIE2. Cxema Takix uacoB mpHBeneHa Ha pHc. I.

Kpapuesbiii resepatop co6pan Ha saemeste DD2.2 u ksapuesom pesonatope Zl,
4acToTa KOTOPOro He AOJKHa npeBbiwath 559 240 ['u. Yacrora reneparopa apenutcs
cueTurkomM MHKpocxembl DD1 rtak, yto6bl yacToTa Ha BXOAE AeJHTENs C MepekaiouaeMblM
ko3¢ puunenrom genedns DD3— DD7 cocrasaana or 8738,13 no 17476,26 I'u. Hemurenn
DD3— DD7 pa6oraer no npHHuUHNY NPeABaPHTENbHOM 3aMHCH B CHETUHK YHCJIA, HA KOTOpOe
HY>XHO YMEHbUIHTb KO3(¢HLHEeHT nepecueta uend TpurrepoB. Mmnyabchl ¢ uvacroroit
1/60 T'u c BeixOAa AesUTeNsl NOAAIOTCA HA BXOM cueTudka eauuul, munytr DD8, necsitkos
vyt DD9, exunun uacos DDI10, necatkoB uacos DD11. Kosdduuuent nepecuera 6 B
muKkpocxeme DD9 o6ecrieuen ycraHoBkoii B O cueTuHKa npH HOCTHXKEHHH COCTOAHHA 6 ¢ no-
mouibio anementos DD12.1 v DD12.2.

Kos¢ppuunent nepecuera 24 B CueTUMKE 4acOB OPraHH30BaH C MOMOLIbIO aHAJ0-
ruuHOi cxembl c6poca Ha asementax DD12.3, DD12.4. daementn VD7, C11, R13 cayxar
sl yAJHHEHHS MMMyJbca YCTAaHOBKH B (0 M HCKJIOYeHHst BJAHMSIHMSL pa3fpoca napameTpoB
mukpocxem DD10, DDI11.

CocTosiHUE CUETUHKOB Aelunppupyetcs mukpocxemamu DD13— DD16 tuna K155U /11 u
unauuupyercs uugukaropamd HGl— HG4. Tpansucropni VT1— VTI13, BkiloueHHble no
CcXeMe 3MHMTTEPHOrO MOBTODHTEJNS, CAYXKaT AJs COrJlacoBaHHsi MHKpocxem cepuu K176 u
K155.

[Turanue yacoB — GectpaHcdopmaropHoe, pesepsupoBaHHoe. HanpsixkeHue ceTH racur-
cs1 Ha KoHpeHcatope C12, soinpamasercss moctoM VD6, criaxuBaercs kowaeHcatopom C5
¥ cTabuiusupyercsi uenbio crabuaurpoHoB VD3—VD4. Pesuctop R11 cayxur ana orpa-
HHUeHHs] ToKa uepe3 MocT VD6 B MOMEHT BK/IOUEHHS 4acoB B ceTb, pesuctop RI12— nas
pa3psana konaeHcaropa Cl2 nocJjie OTK/NIOYEHHSt 4acOB OT CETH.

AkkymynsitopHast 6atapes GB1 o6ecneunBaer nuTaHHe CYUETUHKOB YACOB B CJlyuae nepe-
pbiBOB B nojaue sjaekrpodvepruu. Uepes pesucrop R6 TeueT TOK, KOMMEHCHPYIOLULHH
camopaspsia akkymyJasitopa. 'azopa3psiiHble HHAHKATODPHBIE laMMbi NHTAIOTCH OT MPOCTei-
LIero OJHOMOJYNEepHOLHOrO BuiMpsiMHTeNst Ha auone VD8,

Bhicokasi nmanexHocTh M GeccOOHHOCTb uYacoB MO3BOJNHIAM A0 MHHHMYMA YIPOCTHTH
yCTaHOBKY Haya/bHbIX NOKa3aHu# 4acos. [1yck 4acoB MOXKHO OCYyLIeCTBJSATL ToJAbKO B 20 4.
[Mpu HaxaTuu Ha kHonky SB1 npoucxonut nonaua noruueckoit 1 (sor. 1) Ha Bxoabl R Bcex
CueTYHKOB yacoB. B MmoMeHT oTnyckanusi KHonky Jjior. 1 co Bxonos R cuumaercs, cnap nosio-
JKHUTEJIBHOTO uMnysbca ¢ Boixona DD2.4 nuddepenuunpyerca uenbio C3R2, nuseptHpyercs
snementoM DD2.3 ¥ B BHAe MMNY/NbCa MOJIOXKHTEJNbHOH MOJISIPHOCTH MOAAETCS HA BXOAbI
S1— S8 mukpocxem DD3— DD7, B pesyabTaTe 4ero npoOHCXOAHT 3aMHCh B A€JIHTENb HCXOL-
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Horo coctosiiusi. OLHOBPEMEHHO HMMYJbC MOJOXKHTENLHON MONSAPHOCTH, CHOPMHPOBAHHDIA
uenbio R4C8R5, noctynaer Ha Bxoa S2 mukpocxembl DDI1! u ycranaBauBaer cueTuyMk
[IeCSITKOB 4acoB B COCTOsIHHE 2.

Yepes | MUH crag MMOyJabca MOJNOXKHTEJIBHOH IONSPHOCTH Ha BbiXOoAe 8 MHMKpocxembl
DD7 nepekniouaer cueTudk eMHHI MHHYT B cocTosinve 1. Kpome Toro, 6yayuu npoauddoe-
penuupoBaH uenvio C4R3 u npounsepTupoBan snementoM DD2.3, oH BHOBb MPOM3BOAMT
3aMHCb B [JeJHTENb HCXOLHOTO COCTOSIHHS W T. A.

HacTpoiiKy aenuTenss uacToThi MOA KOHKPETHBIH KBapLeEBblil Pe30HATOP MPOU3BOAST
caenyoninm oopasom. Yacrora pesoHaropa AeHTCSl HAa OHO U3 uncen (2, 4, 8, 16 unu 32)
TakK, uToGbl pe3yJbTaT [AejeHHst HaxoaHacs B auanasone 8738,13...17476,26 I'u. Hucao, na
KOTOpOe HeOGX0AUMO Pa3e/IHTb YacTOTY pe3oHaTopa, onpeaessier Boixoa mukpocxembl DD,
C KOTOPOTO CHTHaJ CHHMaeTcsi Ha BXOZ 2 muKpocxembl DID3— cOOTBETCTBEHHO BbIBOAbI
14, 13, 12, 11, 10.

Pesyabrat pnenenusi ymHoxaerca #a 60 W okpyrasercs a0 Gaxxkailwero nenoro,
MOJyuMBILEECSH YHCJIO AOJKHO HAXOAHTbCSl B WHTepBase or 524 288 no | 048 576. dto
YHCJIO yMeHbluaeTcsl Ha | W MepeBOAHTCH B ABOHUHYIO GOpMY.

B kayectBe mpHMepa paccMOTPHM HACTPOHKY AEJMTENS MOJ KBapuUeBbll pes3oHaTop
yacroroit 100 k['u. Heo6xomumbiii kKosdduinent nenends B muxkpocxeme DDI papen 8
(100 000:8=12 500, 8738,13<< 12 500<<17476,26), no3ToMy KO BXOAYy 2 MHKPOCXEMbI
DD3 Heo6xoaumo nopkiiouutb BbiBoa 12 mukpocxembl DDI1. Kosdduuuent penenus B
mukpocxemax DD3— DD7 cocrasut 12 500X 60 =750 000, o, kak 4 Tpebyercsi, HAXOAHTCS
B yKa3aHHbIX npenenax. [IBoHuHbIi# SKBHBaJEHT uucaa 749999, pasen 1011 0111 0001 1010
11112. UHca10 3HAKOB B JIBOMYHOM SKBHBAJIEHTe JOMKHO GbiTh paBHO 20. 3HaueHHsA pa3panoB
JABOHYHOTO 3KBHBAJIEHTa ONPeNesIOT NOAKIIOYeHHe BX0oA0B Mukpocxem DD3—DD7,
maanlide yethipe paspsna—DD3, caeayoume uetsipe paspsina — DD4 u 1. 4. Tlpu 1
COOTBETCTBYIOUIHH pa3psin mojak.aiouaercss K ofuemy nposody, npH 0— k Bbixony DD2.3.
Crapwuuil pa3psin ABOHYHOrO 3KBHBAJIEHTa Bcerja paseH 1, nostomy Bxoa S8 MHKpocxembl
DD7 coeauusiercsi ¢ 06uHM MPOBOAOM HE3aBHUCHMO OT 4acTOThl KBApIlEBOro pe3cHaTopa.

[Moka3anHoe Ha cxeMe puC. | NOAKIIIOUEHHe BXOAOB MHKPOCXeM NeJHTeIsi COOTBETCTBYET
npoaesaHHOMY Bhllle pacyeTy AJsi 4acTOThl KBapleBoro pesonatopa 100 kI'u.

B uacax npumenenbl konpeHcatopnt KMba (Cl— C4, C6— C8, Cl1), KM6 (C10),
K73-17 (C12 1,04+0,47 mk® ua nanpskenue 250 B), K52-1 (C5), K50-6 (C9), pe-
sucropsl MJIT.

B kauectBe VT1— VT13 MOXKHO HCONb30BATh JIOGble MaJOMOLIHbIE KDEMHHEBbIE P-1-p
Tpauaucropsl, gHoabl KJ1503A MOXKHO 3aMeHUTb MPAKTHYECKH Ha JIo6Gble ManoMolHble. Pe-
sucrop R11 pasmenien B ceTeBoi BHJIKe.

Hacrpoiiky uacoB npou3BoaAT NpH NHTAHMM OT MCTOYHHKA Hanpsikenuem 14...15 B,
3aMKHYB BbiBoAbl KoHmeHncatopa Cl2. Pa6ory penurenss DD1— DD7 nposepsior,
MOAKJI04as BXOJ OCLHJJIOrpada nooyepefHo K pasiHYHbIM BbIBOAAM 3THX MHKDOCXeM, NMpH
npoBepke BbIXOAOB MHKpocxeMbl DD7 yno6HO Hcnonb3oBaTh BOJILTMETP MNOCTOSIHHOTO
nanpsixkenusi. [Ipu sTom citenyer y6eauTbesi, 4TO MEPHOL HMMYJIbCOB HA BbXOAe 8 MHKpOCXe-
mbl DD7 cocraBaster | MHH.

Pa6oty cuetukoB DD8— DD11 nposepsior, noakaiouns BbiBoAbl 2 MHKpocxembt DD8 u
DDI10 k BuiBony 14 mukpocxembl DD6, rae nepuon umnynscos cocrasasier okoso 1 c. Ha Bbi-
soae 12 mukpocxembl DD9 nepuos umnyabcoB noskeH 6bith B 60 pas Gosbiie, Ha BuiBoae 13
mukpocxembl DD11— B 24 pasa.

ChenyeT npoBepuThb TaK:Ke MPaBHALHOCTb ycTaHOBKH B 0 mHkpocxem DD1, DD3— DDI1



npH HaxaTHH KHOMKH SB1 M 3anucbh cocrosinusi 2 B MHKpocxemy DDI1 npu ee
OTMYCKaHHH.

ITocne npoBeneHns yka3aHHbIX MPOBEPOK HEOGXOAHMO CHATD NEPeMbIUKY C KOHeHcaTopa
C12 ¥ BKJIIOYHTBb Yacbl B CETh.

Ilocne ycTaHOBKH TENJIOBOrO pe)KHMa B KOPIyce 4acoB NPOBEPAIOT YXO[ MOKa3aHHi 3a
3—4 Heje/lH M YTOUHAIOT HACTPOHKY AesuTenst. [IpeAnonoKUM, yackl cnewar Ha 4 ¢ B CyTKH.
B 3tom cayuae ko3a(hGbHIHEHT NejieHHsi HYXKHO yBeaHuutb Ha 4-750 000/86 400=35
(86 400— umncao cekyHn B cyTKax). Takum o6pa3om, HeO6XOAHMBIH KOG DHIHEHT [eNeHHs
coctaBHT 750 035, OH ymMeHbLIAETCH Ha €AHHHILY U MO HEMY BHOBb ONpeae/sieTcsi 1BOHYHbIH
3KBHBAJIEHT W pacnaiika BuBogos MukpocxeM DD3— DD7. Kak npasunio, u3ameHsIOT pac-
na#Ky BbIBOLOB JIHIIb MJIAALUHX Pa3psilioB.

IEKTPOHHBIE YACbI C TEHEPATOPOM HA MHUKPOCXEME K176UE5

Ilpu Hcnosnb3oBaHMH crieUHaAH3HpOBaHHBIX MuKpocxem KI176ME3,
K176 UIE4, K176ME5 cxemy uacoB MOXHO CYIIECTBEHHO ynpocTHTb. Cxema OfHOro u3
BO3MOXXHBIX BapHAHTOB 3/IeKTPOHHBIX UaCOB Ha TAKHX MHKDOCXeMax NMpHBENeHa Ha pHC. 2.
3apnaiouikit reseparop BbinonHeH Ha MuKpocxeme DD6 u kBapieBom pesonatope Z1 Ha
yacrory 32 768 I'u. B pesynbrare nenexns yactoTsl reseparopa Ha 2'° B mukpocxeme DD6
Ha ee Bbixone 15 (BbiBoa 5) o6pasyioTcst HMOy.bebl ¢ yactotodt 1 . YacroTa 3THX HMOYJb-
coB nenutcs B Mukpocxemax DD7 u DD8 10 onHoro uMmmysbca B MUHYTY. Uepes auddepen-
uupyiomyio uens CIOR7R8 # HOpMa/nbHO 3aMKHYThie KOHTaKThl KHONKH SB1 Hmmyabchl
MOCTYNaloT Ha cueTunKkH eauuul, MuHyT DD, necarkos munyr DD2, exnnuy uacos DD3, ne-
csaTkoB yacoB DD4. B cuerunke uacoB koadduuneHT nepecuera 24 opraHu3oBaH 3a cuer
MOAKJIIOUEHHs1 BbIXOLOB 2 MHKpocxembl DD4 u 4 mukpocxembl DD3 uepes snemenr U
(DD9.3 u DD9.4) ko Bxomam R 3THX Ke MHKpOCXeM.

B wuwacax Aaasi YnNpOLEHHWA CXeMbl MNPHMEHEHO HENOCPeACTBEHHOE MOAKJIIOUYeHHe
BaKYYMHBIX JIIOMHHECIEHTHbIX CEMHCETMEHTHBIX HHANKATOPOB K BbIXOaM MHKPOCXeM CEePHH
K176. lns nonyuyeHusi LOCTATOUHOH APKOCTH CBEUEHHsl HAMpFXKEHHEe NMHUTAHHA MHKPOCXEM
yBesnueHo ao 12...13 B. Hanpsixkenue, nogaBaemoe Ha CeTKH HHAHKATOPOB, coctasisier 30 B,
HECKOJIbKO YBEJHUYEHO HanpsiKeHHe Hakaja. DTH Mepbl MO3BOJH/AH HCKIIOUHTb KJlOueBbie
TpaH3HCTOPHI. B Takoil cxeme BK/IOUEHHS 1OCTATOUYHO SAPKO CBETATCH JIHILb CaMble MaJjieHb-
kHe uHaukatopel — MIB6 u HWIBS8, Hensoxue pesyabratel nomyuensl ¢ MB22. [as
yMEHbLIEHHS aMIUIMTYAbl NEepPeMEHHOro HaMnpsiKeHHs Ha pe3oHatope Zl Bkjiouen pe-
aucrop R13.

B yacax npepycMoOTpeHa Kak yCTaHOBKA 4acoOB, TAK H MHHYT. Y CTAHOBKY 4acOB MPOH3-
BoaAT caeayouium o6pasom. Kaxpnoe HaxkarHe Ha kHonky SB2 nepekiiouaer Tpurrep Ha
snementax DD9.1 u DD9.2, cayxawuii ana nopas/ieHds npe6e3ra KOHTAKTOB KHOMKH, B
cocTosiHHe, B KoTopom Ha Bxone | DD5.4 yposens Jior. 0, na Beixone 3— Jior. 1. Kpome roro,
NpH HaXXaTHH Ha KHOMKY SB2 mpoucxonuT ycraHoBKa B coctosinue 0 penurens DD6, DD7,
DD8 u cuerunka munyr DD1 u DD2. B momenT ornyckanus kHonkd SB2 u3mehenue
ypoBhs Ha Bxoge C DD3 c sior. 1 na sor. 0 yBenHuHBaeT nokasaHue cueTUHKa yacos Ha 1.
HaxkaB knonky SB2 Hecko/bKO pa3, MOXKHO YCTAHOBHTb HEOGXOLHMOE NMOKA3aHHE CYETUHKA
vacoB. [locneanuit pa3 HeoGXOAHMO OTHYCTHTb KHOMKY MO LUECTOMY CHTHaJly MOBEPKH
BpPeMEHH HJH B MOMEHT NpPOXOXKJEHHSI CeKYHIHOH CTPesKu 3TaJIOHHBIX YacoB uucaa 12.

Ecait nyck 4acoB ocyllecTB/sieTCst HE B MOMEHT, COOTBETCTBYIOLUHHA LleJIOMY yacy, ycTa-
HOBKY MHHYT NPOH3BOIAT HaXXaTHeM Ha KHorky SBl. B pesayabrarte Ha Bxos C MHKpoO-
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cxembl DDI1 ¢ Boixona 14 DD6 nopaiorest umnyabesl ¢ uactoto#t 2 I'u. duddepenunpyomnine
uenu COR6R8 u CIOR7R8 Heo6xoaHMbl A/ MOAABJEHHS 1pe6e3ra KOHTAKTOB KHONKH SBI.

B uacax npumeneHo nutanue oT ceTH Ge3 TpaHcOpMaTOpa aHAaJOCHYHO MPEABIAYLIER
KoHcTpyKiuH. HanpsixkeHne ceTn racutcsi Ha KoHaencatopax Cl u C2, Bunpsimasercs moc-
Tom VDI u craGunusupyerca uenbio crtabuautpoHoB VD2—VD4. Co crabunutpona
VD4 uepe3s anon VD5 nanpsikenve 12 B nocrynaer Ha BuiBoabl 14 mukpocxem DD1—DD9.
Hanpsixenne 30 B nonaioT Ha ceTKH MHAMKATOPOB M Ha npeoGpasoBaTeNb HANPsSKEHHS
na Tpanaucropax VT1 u VT2 u rpaicdopmarope T1, cayxauuit ajs nosyuenus Hanpsixe-
nust 0,9...1 B aas Auranus uuTedt Hakana uHiMKaTtopos. [Ins 3anycka npeo6pasopates
pH BKJIIOUEHUHM 4acoB Ucnosb3yloT uenb C8R5, uepes koTopyio nposu¢pepeHLHpoOBaHHbIE
MMIyJbchl ¢ yactoroit 2 'y moaalorcs Ha 6a3y Tpansucropa VT2.

[Turanue yacoe pe3epBHPOBAaHO aKKyMyasiTopHo# GaTtapeeit GB1. [Ipu HanHuuu Hanps-

. )KEHHA CeTH MPOUCXOAHT nonsapsa 6atapeu uepes pesnctop R14 TOKOM, KOMNEHCHPYIOIUM
camopa3psin. IIpu nepepbiBax B rojaue HanpsKEHHS CETH, NMPH MepeMEelleHHH 4acoB C
OTKJIIOUEHHeM OT CeTH MHTaHHe Ha MHKpOcxembl uepes auon VD6 nopaercs or 6arapen GBI,
C MHAMKATOPOB HanpsiXKeHHe MHUTaHHS cHHMaercs. [1px 3tom c60s1 B MOKa3aHUAX HE MPOUC-
xonut. Bosee Toro, eciin ANMTENBHOCTb OTKAIOYEHHS OT CETH HE NPEBLILIALT CYTOK, OLUHOKA B
xoze 4yacoB He mpesbillaer 1..2 c. BosHHKaer xe ouwu6Ka 3a cuer H3MEHEHHs TENJIOBOro
pexHMa BHYTPH KOpMyca yacos.

Jlaxe 6e3 6atapen GB1 6e3 c6ost noka3aHus yachl MOXKHO OTKJIIOYHTDb OT ceTH Ha 1...2 ¢,
MUTaHHe MHKPOCXEM NpH 3TOM OCYIIeCTBJISeTC 3a cueT 3apsaa Koupencatopa C4.

B uacax npumeneHbt konaencaropbl K73-17 (C1, C2), K52-1 (C3, C4), KM6 (C5, C6),
KMba (C7-C10, C13), K10-17 (Cl11, C12), pesucropst MJIT u KHM (R10). Pesucrop RI
ycTaHoBJlIeH B ceTeBOH BuJKe. KBapueBniil pe3onatop Z1 tuna PB-72 ot HapyuHBiX uacos.
B kauecrse kHonok SB1 u SB2 ucnosnb3oBansl Mukponepekiouaresin MI17, nanpoTus wirto-
KOB KOTODHIX B KOpmyce yacoB npocsepseHbl orBepcTusi. TpaHctoopmarop T1 HamoraH Ha
tdeppurosom koasue 600HH K10X6X 5 nposogom IMIJIILO-0,27. O6morka I comepxur
60 sutkos, II u III— no 10 Burtkos, o6mMoTka IV—5 BHTKOB.

Bce neranu uacos, kpome R1 u GBI, pasmellieHb Ha meyaTHo#t nuiate ¢ ra6apHTHBIMH
pasmepamu 70X 90 mM. Ha puc. 3, a nokasaHo pacnosioxkeHHe MPOBOJHHKOB Ha CTODPOHE,
NMPOTHBONOJIOXKHOH CTOPOHE YCTaHOBKH JeTaJsel, Ha pHc. 3, 6 — pacnoJioxKeHue peTanel
1 NPOBOJAHHKOB Ha cTOpoHe AetaJeii. [IpoBosounbiit pe3uctop R1 ycraHoBseH B ceTeBOH BUJI-
Ke, 6atapess GBIl — psimom ¢ neuaTHoil niaToit B Kopnyce yacoB. KOHCTpyKuusa 4acoB npu-
BeJleHa Ha puc. 4. Kopryc BbinosiHeH W3 MPO3pauyHOro OpraHH4ecKoro crek/aa ToJMHHONH 3 MM
H OKJIeeH CBeTJION 1eKOPaTHBHOMH NJIeHKOH Mo epeBo. TopueBas H BHYTPeHHsAA OBEPXHOCThb
BepXHeH, HHXXHeH M OOKOBbIX CTEHOK KOpmyca OKpalleHa TeMHOH KOPHYHEBOH HHTpO-
sManblo. B nieHke Ha nepeaHelt CTeHKe Kopnyca mnocje ee HaKJeHKH Je3BHeM GDHTBBI
BbIPE3aHO OKHO IIPOTHB HHAHKaTOpoB. [leuaTHas niaTa W 3ajfHASA CTeHKA NpPHKpeI/eHbl
BHHTaMH M2 K yerbipeM GOOBILIKAM M3 OPraHHYECKOro CTeK/a, MPHKIEEHHbIM K GOKOBbIM
cTeHKaM Koprnyca. HanaxknsaHue yacoB ciiefyeT NpoH3BOAMTDb NpH MUTAHHH OT HCTOUYHHKA
HanpsikenueM 35 B, M30/1MpOBaHHOrO OT ceTH, NPH 3aMKHYTHIX KoHleHcatopax Cl n C2.
IMpexkne Bcero Heo6xoanMo nopo6paTh eMKOCTb KoHAeHcatopa C8 M conmpoTHBJeHHe pe-
3ucropa R5 ans obecrneueHusi HaneKHOro 3anycka npeo6pa3oBaresisi H OTCYTCTBHSI CPbIBOB
reHepalliH, KOTOpble MOT'YT MPOHCXOAHTb NMPH NMpPHXOJe HMNY/bcoB Ha 6asy VT2 B mpoTH-
Bo(a3de ¢ co6CTBeHHBIMH KoseGaHHsMH Npeo6pasoBaTtenst NPU GoOJbUIOH €MKOCTH KOHIEH-
catopa C8. [las o6ecneuenus: TouHoctu xoaa noabop kounercatopos Cll u C12 ocyuwect-
BJSIIOT MOCJe YCTAHOBJIEHHS TETJIOBOTO PexKHMa B KOpMyce 4acoB.

2 3ak. 1193 9
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Puc. 3. Meyatnas naara wacos:
@ — CTOpOHA, RPOTHBONONOKHAS CTOPOHE YCTAHOBKH MHKPOCXeM; 6 — CTOpPOHA YCTAHOBKH MHKPO-
cxem
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Puc. 4. Koucrpykuws uacoe  Puc. 5. Cornacopanne mukpocxem KI76HE3 n K176 ME4 ¢ Baky-
YMHBIMH JIIOMHHECUEHTHHMH HHAHKATOPAMM:
a — ¢ NOMOIIbIO N-p-N TPaH3HUCTOPOB; 6 — C NOMOWLbIO p-n-p
TPAH3HCTOPOB

3HauHTebHO 06JIErYHTb H YCKOPHTB MOJCTPOHKY X0/1a UaCOB MOXKHO YCTaHOBKOH BMeCTO
Kaxjoro u3 konaercaropoB Cl1 n C12 napananesbHO COeHIEHHBIX MOCTOSIHHONO H NOA-
crpoeuHoro KonaencatopoB. Bmecro Cll cieayer ycTaHOBHTbL MOCTOSIHHBIA KOHAEHCATOp
emkoctbio 12 n® u moacrpoeuHbit ¢ MakcHMagbHOH emkoctbio 20 nd, Bmecro CI2-—
coorserctBeHHo 56 u 10 n®. [loacTpoeuHble KOHAEHCATOPbI MOXHO YCTaHOBHTb
B 3a30pe MEX/]y MeuaTHOH N.1aToi M 3aJHeH CTeHKOH, NOANAsiB MX BbIBOAbI K MEYATHLIM
NpOBOJIHUKAM. POTOPHI MOACTPOCUHBIX KOHEHCATOPOB AOXKHbI GbITh MOAKMOUEHbI K 06LeMY
nposoay. Konaencarop, noakiioueHublt napannenbio Cl1, cayxut aas rpy6oi noacrpoii-
KH 4acToThl, MOAK/MIOYEHHbIH MapanieibHo C12— gnsi TouHOM.

PeryanpoBKy xo/a 4acoB NOACTPOEYHLIMH KOHAEHCATOPAMH OCYLLECTBJSIOT CJleYIOLLHM
06pa3oM. YCTaHOBHB POTOPBI KOHEHCATOPOB B CPejlHee MOJI0XKEeHHe, Yachl B Kopiyce 3anyc-
KaloT H ONpeiessioT HX yXO[ 3a TPH-uUeTbipe HeAeNH. 3aTeM 4achl OTKJIIOYAIOT OT CETH, K
Boixoay 15 DD6 (BeiBoA 5) M K 06lueMy NPOBOAY NOAKNIOUAIOT UH(POBOH yacToTOMEp B
peXKHMe W3MEpEHHs MEepHOAa H OCTABJRAIOT HX B MOJOXEHHH <BOGOAHOrO AOCTYNA K MOA-
CTPOeUHbIM KOH/JEHCATOpaM [ YyCTAHOBJEHHS TENJOBOro pexkuMa Kak B uacax, pabora-
IOLHX OT aKKyMYJIATOPHOH 6aTapeH, Tak H BO BKJIIOYEHHOM yacTotreMepe (npumepHo Ha | u).
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Puc. 6. Coraacosanne ¢ nomouibio Mukpocxem K168KT2B

Jlaniee paccUHTHIBAIOT NONPaBKY, HAa KOTOPYIO HEOGXOAHMO H3MEHHTb YacTOTy 3ajaioLie-
ro reHepatopa. [1peanonoxuM, 4TO Yachl YILIH Bepes Ha 5 ¢ 3a OXHY Heaeno. OTHOCHTeNb-
HOE OTKJOHEHHE YaCTOTHl OT Heo6XomMMO# cocTaBuT 5/7-86 400=8,3-107°. [lostomy
ANSl TOHHXKEHHSA YacTOTH 0 HeOGXOAHMOH Clle/lyeT YBeJHYHTb H3MepsAeMblil 0 YacToToMepy
nepuoz (1c) Ha 8,3 mkc. [TepHon BHauaJse MOACTPAHBAIOT KOHACHCATOPOM rpy6oi MoACTpO#-
KM, 3aTeM — TOYHOH. X0poulo OTperyJMpoBaHHbIe yachi 06€CNeyuBalOT TOUHOCTb He XYyXKe
2 ¢ B Mecsill.

[MpuBeneHHas cxema YyacoB MOXET CJYXKHTb OCHOBOH /ISt MHOTHX KOHCTPYKUHH. MOXHO
MCI0/1b30BaTh JIIOMHHECIUEHTHbe HHIMKATOphl ¢ GO/MbIUMM pasmepoM UH(P KM obecrmednTb
60JIb11YIO IPKOCTb HX CBEUEHHS, ec/ii MeXAY BbixoxaMu mukpocxem DD1— DD4 u aHonamu
HHAMKATOPOB BKJIIOYHTb 24 TPAH3HCTOPHBIX KJIOua, COr/acyloLiHe 3JeMEHTBl MO CXeMaM
puc. 5—7. B cayvae ycTaHOBKH TPaH3HCTOPOB MO cXeMe PHC. 5 H 6 A WHAHKATOPOB
€[MHHIL MHHYT H eHHHL{ YaCOB HYXHO [0 CeMb TPAH3HCTOPOB, AJI5 HHAHKATOPOB JE€CATKOB
MHHYT — ILECTh TPAH3HCTOPOB, TAK KaK aHOAb a U d npu HHAKKauKK unpp 0—5 nepeko-
4aloTCH OAMHAKOBO H HMH MOXHO yNpaBJ/fTh OT OJHOrO TPAH3HCTOPA; BXOJ KJIIOYA MOXeT
ynpaBasTbcs oT Bbixoga d uau a DD3.
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Puc. 7. Cornacosanne ¢ nomouibio Mukpocxemn K161KH1
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Puc. 8. lopa6oTka 4acoB AJf YCTAHOBKH B ABTOMOGHJb

Jlasi MHAHKATOpa JAecsiTKOB 4acoOB HeOGXOAMMO ueThipe TPaH3HCTOpa — aHOAM a, d, e
MOTYT YNpaBJiAITbCA OT OJAHOrO TPAH3HCTOPA, AHOA B MOXET GbiTb MOCTOSIHHO MOAKJIOYEH K
ucrounuky + 30 B.

Ilns o6ecneuyeHHst NpaBUIbHOR MONAPHOCTH BbIXOAHBIX cHrHajoB DD1— DD4 (nor. 0
IS 3a)XKMFaHWS CEerMeHTa) yNnpaBJ/sioOllHe BXOAbI S YKa3aHHBIX MHKpOcXeM (BbIBOAbI 6)
OTKJIIOYAIOT OT OGLIEro NMPOBOAA H MOAKAIOYAIOT K HCTOUHHKY -+ 9 B. Takoe ke namenenue
B CXeMe MPOH3BOAAT H AJS BCEX ONMHChIBaeMblX JaJiee BADHAHTOB 4acoB.

B 6/10ke nuTanua 3ameHsiior crabuautpon VD4 na [1814b uan JI814B ¢ HanpskeHHeM
crabunusaunu 9,6...10,2 B, a pesucrop R14 ymenblialor 5o 3HauyeHHsi, 0GecneyHBaioLLero
Tok noasapsina GB1 okono 30 MkA. HanpsixkeHne nuTaH|sA HHAHKATOPOB MPH STOM CHKXKaeT-
cs npumepHo 1o 27 B.

B npeoGpasoBaresie HanpsixKeHHst IPH IPHMEHEHHH HHAHKATOPOB C GOJIbLIHM TOKOM HJIH
GonbLIKM Hanpsi>KeHHeM Hakana napaJJenbHo pesnctopaM R3 U R4 noakmoualor KOHAeH-
catopbl emkocTbio 270 nd, tpausucropsl VT1 u VT2 ycranasausaior tHna KT3102A, a
eMKOCTb KOHAeHcaTtopa C8 yBesnuyuBalor npumepto 10 270 nd. Hucno BHTKOB 06MOTKH 1V
NePeCYHTHLIBAIOT W3 pacuyeTa NATb BUTKOB Ha 1 B.

CymmapHyio emkocTb Konpencatopoe Cl, C2 ysenuuuBaior npumepuo o 1,5 mMx®.

Hcnonb3oBaB cBETOAHOAHBIE HHIHKATOPHI C OGLIHM aHOAOM, MOXXHO H3TOTOBHTb Yachl
IJISl yCTAHOBKH B aBTOMOGHJe. B 3TOM ciyuae H3 cxeMbl pHC. 2 HCKIIOYAIOT GJIOK NMHTaHHA
(371eMeHThl, pacnonoxeHHble Ha cxeme Bhimie DD1— DD4, kpome C4), a cerMeHTbl HHAH-
KaTopoB NoAk/o4aloT K bixogam DD1— DD4 uepes sMHTTepHbIE NOBTOPHTEH Ha 24 TIOGBIX
MaJIOMOLUHbIX P-n-p TpaH3ucropax (puc. 8). Ilis HOpMHpOBaHHs paGouero TOKa B UeNb
Ka)XJIOr0 CerMeHTa BKJIOUaeTC CBOH OrpaHHuHTeJbHbi pesucrop. [as cermeHroB a u d
HHAMKATOpA JEeCATKOB MHHYT HCMOJIb3YIOT 1B PE3HCTOpPA H OAHH OGLIHH TPAH3HCTOP, AJA
cerMeHToB a, d M e HHAHKATOpa AECATKOB YaCOB — TPH PE3HCTOPA H OLHH TPAH3HCTOP.
CermeHT HHAKKaTOPa B lecATKoB uacos HEOGXONHMO COEIHHHTDL ¢ OOLIHM NMPOBOLOM Yepe3
pe3uctop 360 Om.

[TuTanHe MHKPOCXEM UACOB OCYLIECTBASETCS OT NpocTeiilero crabuin3aTopa Ha cTabu-
autpoe VD10 u pesucrope R43, npu BbIKJIIOYEHHOH HHAMKAUWM NOTpebJisieMbii TOK
cocraBaser okono 3 MA. Jlas BKJIIOUEHHSI MHAMKALHH BKJIOYAIOT KJIOY 3aXHIaHHA HJH
HaXXHMaloT KHONKy SB3, npu sToM notpe6iasiembiii YyacamMu TOK BO3pacTaeT MPHMePHO A0
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400 mA. CraGuautpo VD7, o6ecneunBaiowinit CTaGUIM3HPOBAHHOE HAMpPSKEHHe IS
NMTaHHSA WHAMKATOPOB, HEOGXOAHMO YCTAHOBHTb Ha PajHaTOp.

C TakMMH HHIMKATODAMH MOXHO CHeJaTb H HACTOJbHblEe 4achl, HO UX UHGPHl HMEIOT
He6oJIblHe pa3Mepbl U U3-3a 60/bILOrO MoTpe6isaeMoro Toka Heo6Xx0AHM TpaHcdopmaTop-
Hbii 6JOK nuraHHs. [IMTaHHe HHAMKATOPOB MOXET OCYLIECTBASATbCA OT MOCTHKOBOrO
BbINPAMUTENSA 6e3 cria)KuBaHUA M cTabuan3anuu (06MOTKA paccuMTbiBaeTC Ha Hanpsxke-
uue 5.6 B), a crabuauzarop AJS NUTAHHA MHKDPOCXEM MOXeT GObiTb MPOCTEHIIMM —
pe3ncrop u crta6uaurpod Ha 9,6...10,2 B (c noakmoueHHeM pe3epBHOrO akKymy.sTopa).

Bo3MoXKHO npHMeHeHHe U HaKaabHbIX HHAHKaTopoB (B9, MBI13 u 1. 1.). Hx caenyer
BKJIIOYATb TaK )K€, KaK U CBETOJHOJHbIE, HO 63 OrpaHHUHTENbHBIX pe3ncTopoB R14— R4l
(puc. 8). Pa6Gouee HanpsikeHue crabuautpona VD7 B aBTOMOOGHJIBHOM BapHaHTe AMf
KOMMEHCaLHH NOTePb Ha SMHTTEPHBIX MOBTOPUTENAX YaCOB CJeAyeT BHIGPATh NMPUMEPHO Ha
1 B 6osbuie paGoyero HanpsiXKeHHst HHAKKATOPOB, a HanpsiX)eHne o6MOTKH TpaHcopmaropa
B CTAalIHOHAPHOM BapHaHTe 6e3 crabuiu3auuu — npHMepHo Ha 3 B 6oJblue, Tak Kak OKOJO
2 B najaer elile 4 HA MOCTUKOBOM BbiIPsiMHTeJsie. B uacax MOXHO NMPUMEHHTDb CnelHalbHO
pa3paboTaHHbIN JJis 4aCoOB MJOCKHI TIOMHHecUeHTHbIH uHankatop UBJI-7/5. 3toT nHauka-
Top HMeeT TolwuHy 10 MM npu pasmepe uudp 11X 22 mm.

B oaHoM mHZHMKaTOpe pacnoJioXeHbl YeTbipe 3HaKoMecTa, CrpynnupoBaHHble MO ABa U
pa3jesieHHble AByMsi ToukaMu. OflHOHMeHHble aHO/bl 3HaKOMeCT 06'beAMHEeHbl, YTO NO3BOJAET
MCI0JIb30BaTh MHAMKATOP TOJNBKO B JHHAMHYECKOM peXHMe.

Ha puc. 9 npuBeseH Bo3MOXKHbI BapHaHT cXeMbl NOAKIIOUEHHA nHakKaTopa UBJI1-7/5
K yacaM no cxeme puc. 2. C BuiBoga 11 mMukpocxembl DD6 curnan ¢ uacroroit 32 768 T'nt
noctynaer Ha Mukpocxemy DDI10, BKIIOUEHHYIO B KayecTBe AesuTens YacToTh Ha 64. C ee
BbIX0Ja CHTHAJ ¢ yacrotoil 512 I'u nogaercs Ha ABYXpa3psiHbiA cueTunk Ha D-Tpurrepax
DDI11.1 u DD11.2. Snementst DD12.1, DD12.2, DD13.1, DD13.2, BX0Abl KOTOPBIX MOAKJIIO-
ueHbl K Bbixonam D-tpurrepoB, o6pasyior aewmndpaTop, Ha BbIXOZaX KOTOPOro nocaeio-
BaTe/bHO GOPMUDPYIOTCA HMMYJIbCH OTPHLLATEJNbHON MOJAPHOCTH ¢ yacToToii 128 T, mocry-
najouiue Ha 6asbl TpaHaucropoB VT3—VT6 u Ha Bxoas uusepropo DDI12.3, DDI12.4,
DD13.3, DD13.4. C Ko//IeKTOpOB TPaH3HCTOPOB WMMNYJbChl MOCTYNalOT Ha CEeTKH HHIH-
KaTopoB, NMoOYepeHO BKAIOYas Kaxaoe 3 3HakoMecT. C BbIXOJOB HHBEPTOPOB HMMYJIbCHI
NOJIOXKUTEJIbHON MOJNAPHOCTH NOAaloTCA Ha ynpasasiouine Bxoabl. C mMukpocxem DD14—
DD20 tuna K176KT]1, BBINOJHAOLWKX POJb MYJbTHIJIEKCOPOB, NOOYEPEAHO NOAKIMIOUAIOLIHX
Boixoasl Mukpocxem DD1—DD4 k 6asam tpauaucropos VI7—VTI3.

B pe3yJabraTte B MOMEHT NOJA4H NOJIOXKHTENBHOTO HMITYJIbCa Ha MepBYIO ceTKy (KpaHHIo0
npaByio) Ha TpaHsuctopsl VI7—VTI3 npuxoaar curHaasl ¢ mukpocxembl DDI u Ha
KpailHeM NpPaBOM 3HAKoMecTe HHAHLMPYeTCA UH(Pa eAUHUIL MUHYT, B CJEAYIOLIHA MOMEHT
NOJIOXKHTENbHBIH UMITYJIbC MOAETCA HA BTOPYIO CETKY, Ha TPaH3HCTOPHI NMOAAIOTCHA CHTHAbI
¢ BbixogoB DD2 y 1. a. Baarogaps XocTaTo4HO BbICOKOH YacTOTe KOMMYTalliH MeJbKaHHe
uudp He3aMeTHO.

B cxeMe 1uHaMH4eCKON HHIHKallMH B KauecTBe MHKpocxemMbl DD 10 MoxHo HcnoJib3oBaTh
nBonusbiil cuetunk KI76MEI, mukpocxemy KI7T6MIE B pexume nejeHus Ha 32, MOXHO
co6paTh reHepaTop Ha ofHON Mukpocxeme K176JIA7 uan K176JIES (puc. 10). B xauectBe
mukpocxembl DD 11 moxHo ucnoin3oBath Takke K176 UE1 unu K176 UE2, 3amenuB anemen-
ot DD12.1, DD12.2, DD13.1, DD13.2 Ha aewudpatop K176 11, Bxoabl 4 4 8 (BbiBOAH 12
u 11) KoToporo cQeaxHHeHbl ¢ OGLIMM MPOBOAOM.

Tpanauctopst VT3—VT13 — mo6ble MaJjoMoluHbie KPeMHHEeBble P-N-p TPAH3HCTOPHI C
JIONYCTHMbIM HanpsiXKeHHeM KoJlJIeKTOp — 3MHTTep He MeHee 30 B.
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Puc. 1i. Back nuraums wacos c¢ uupukatopom HBJI1-7/5

Ha puc. 11 npuBemena cxema 6/0Ka NHTAHHS 3JIEKTPOHHHX 4acOB C HHANKATOPOM
WIBJ11-7/5. Hanpsixenne nutaHua Mukpocxem okojo 9,5...10 B onpenensiercsi ctabH.auT-
ponom VD2.

Hanps:xeune nuraHnus HHAMKaTopa coctaBjser okojo 29 B (crabuaurponn VD2—
VD4). [Insi UCKMIOYEHHS TONCBETKH HEHHIMLHPYEMbIX CErMEHTOB Ha CeTKM 3anupaembix
3HaKoMecT yepe3 pesuctopbi R18—R21 nopaercsi orpuuaTtesbHOe OTHOCHTENBHO HHTH
HaKaJla HanpsiXXeHHe 3HaueHHeM OKoJo 5 B, nonyyaeMoe 3a cuer nafieHHsi HanpsXKeHHs Ha
crabuautposde VD8.

Hanpsi:xenne Hakana unaukaropa WMBJI1-7/5 cocrapasier 5 B, nostomy obmorka IV
tpancdopmartopa Tl umeer 20 BHTKOB C OTBOJOM OT CEepelHHbI, OCTAJIbHbiE [AHHbIE
TpaHchOpMaTOpa Te Ke, UTO H JIsi OCHOBHOrO BapHaHTa 4acoB. B cBaA3H ¢ TeM, uTo cxema
ynpaB/eHHs] HHAHKATOPAMK ¢ TMOMOLIbIO P-N-p TPAH3UCTOPOB Gosee IKOHOMHUYHA, YeM C
n-p-n TPAH3HCTOPaMH, OCTATOYHO cymMmapHoi emkoctH Cl u C2 okono | MK®.

Iasi Toro 4toGbi 3a)keyb TOUKH MeXAY UHPpamH, ceTKy 3, ynpap/siiOULYI0 TOYKAMH,
MOAKJIOYAIOT K JI060H ApYroii cetke, a aHoAbl TouyeK — K uend +9 B (katrox VD2).
Ecsii HeO6X0AHMO clleN1aTh TOUKH MHTralolUMK ¢ yactotoll | T'u, aHoibl noaK/I04aloT uepes
KJII0Y M3 PE3HUCTOpa K P-N-p TpaH3ucTopa (noao6Ho, HanpuMep, R28 u VT13) k Boixoay 15
(BbiBoA 5) mukpocxembl DD6. Ecsin e aHOAB TOYeK MOAKJIOUHTH K 3TOMY Bhixony DD6
HEMOCPEJCTBEHHO, BMECTO MOJHOrO TralleHHs TOYEK NPOH30HAET yMEeHblUeHHe SIPKOCTH C
yactoto#t 1 I'u, yTo B MeHblIeH crenedHH pasjpaxaer riasa.

AIEKTPOHHBIE YACbl C MEHEPATOPOM HA MHKPOCXEME KI7HE12

[Tpu ucnoabsosanuu mukpocxembl KI76ME12 B yacax ux cxema ynpo-
waercsi. Ha puc. 12 npusenena cxema 0fHOrO H3 BO3MOXHbIX BAPHAHTOB 4acoB. 3a4aloLiHil
KBapueBbii renepaTop co6pak Ha Mukpocxeme DDI u kBapuesom pezonarope Z1 u paGoraer
Ha yacrtote 32 768 I'u. Kouaencatopom C3 MOKHO OCY1eCTBIISATb rPYGYIO NOACTPOIHKY 4acTo-
Thl, KOHJeHcaTopom C2— rtounyio. HenocpeactBeHHO K BbIXOAY KBapLEBOrO reHepatopa
B mukpocxeme DDI nonkniouen Bxox 15-paspsinsoro aesutenst uactotel. C ero pbixoga S
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uMnyabchbl ¢ yacroroit 1 T'u nocrynaior Ha Bxoa C aeautenst yactorbl Ha 60, pacnoJioxeH-
Horo B Toi1 )e Mukpocxeme DD 1. C Bbixoaa M uMnyJsibchl ¢ nepHogoM B | MHH NOCTYNaIoT Ha
Bxog C cuerymnka egnuun MuHYT DD3, ¢ ero Bhixona P Ha BXxoa cueTyMka DeCHTKOB MHHYT
DD4 u nanee Ha cueruuk enunul yacoe DD5 u necatkos yacos DD6. pu moctHkenun
cyetynkom DD6 cocrosinus 2 (20, 21, 22, 23 yaca) Ha Bhixone 2 DD6 nosiBasiercs 1, a npu
JNOCTHXKeHMH cueTunkoM DDS cocrtosinua 4 (24 yaca) Takoil e CHrHas MOMIBJASieTCA Ha
Bbixone 4 DD5. Jlse sior.1 Ha Bxogax DD2.3 o6ecneunsaior nosisiiesre 0 va sbixoge DD2.3 u
gor. | Ha seixoge DD2.4, kotopas, noctynas Ha Bxoabl c6poca R mukpocxem DD5 u DD6,
ycraHaBauBaer Hx B 0.

JlnA corsiacoBaHHs € BakKyyMHbIMH JIIOMUHeCLEHTHbIMH HHaukatopamH HGl1— HG4
npumenensl knoux Ha MOTT-TpaH3HcTOpax ¢ HHAYLMPOBAHHbBIM KAHAJIOM P-THNA, BXOAALILHE
B cocraB c6opox DA1—DA6. Heo6xoauMo MOJAPHOCTb BHIXOAHHX CHTHAJOB MHKPOCXeM
DD3—DD6 (Jsor. 0 Ha 3a)urauue cermeHToB,—9 B Ha 3aTBopax TpaH3uCTOpOB c60pOK
OTHOCHTEJ/IbHO HX HCTOKOB U MOAJIOKEK) 06ecrneynBaeT MOAKIIOUEHHE BXONOB S 9THX MHKPO-
CXeM K HCTOYHHMKY nHtaHus +9 B.

YcTaHoBKa BpeMeHH B 4acax MOXKET OCYLIeCTBJSATHCS JIHLIb B MOMEHTBI, COOTBETCTBYIO-
lHe uesbiM yacaM. [lis ycraHoBKH Henoab3yioT KHonky SB1 u tpurrep DD2.1 u DD2.2,
cayXauwuil asa nopasseHust Ape6e3ra KOHTAKTOB KHOMKH. [1pu HakaTuH Ha KHonky SBI
Ha Bboixoge DD2.2 nosiBasieTcsi curHan Jor. 1, KOTOpbIH yCTaHaBAHBAET ACJIHTENH MHKpOCXe-
mbl DD1 1 cueryuxu muuyt DD3 u DD4 B 0. Ha Buixozne P cuetunka DD4 nosiasiercs Jor. 0,
Ho Ha Bxox C cuetunka DD5 nocrynaer sor. 1 uepe3 auoa VD2. [Tocne oTnycKaHus KHOMKU
Ha Bxoa C cuerunka DD5 nocrynaer sior. 0, B pe3y/ibTaTe Yero NoKa3aHUsA CYETYHKA 4acoB
YBEIHUMBAIOTCA Ha elMHuIy. HaxuMasi u oTnycKas KHOTKY COOTBETCTBYIOLLEe YHCAO pa3,
MOXXHO yCTAaHOBUTb JI060e NOKa3aHHe cueTunKa yacos. [locaennuii pas ciaeayeT oTNyCTHTHL
KHOTIKY CMyCTsl OfIHYy CeKYHAY NOCJe LIeCTOTo CHrHaJa noBepku BpemeHH. [logaua curasa
c6poca Ha Bxoabl R Mukpocxembr DD 1 o6ecneunBaer nepekiouenie CyeTynKa eAHHHIL MUHYT
B cocTosiHHe | crycTsi poBHO | MHH NOCJe I1IECTOro CHrHaja NoBepPKH BPeMEHH.

B uyacax npuMeHeHo GecTpaHchopMaTOpHOe MHTAaHHE OT CETH aHAJOTMYHO TNpejbi-
AyUIUM KOHCTPYKUHSIM.

Hanpsokenune co crabuantposa VD4 yepes nuoa VD5 noctynaer Ha BbIBOAbI MHTaHHSA
MHKpocxeM (npubau3uTtenbHo 9 B oTHocHTebHO 06ulero npoBoaa). [TosnHoe HanpskeHue co
BCeil LeNMOYKH CTaGUIHTPOHOB (oKos10 25 B) nojaercs Ha npeo6pa3oBateib HanpsiKeHHs,
co6panHblii Ha TpaHaucTopaX VT1—VT3 mo cxeme ¢ BHeliHuM Bo36yxKzaeHueM. B kauectse
BXOJHOTO CHTHaJa npeo6pa3oBaTeisi HCMOJb3yeTcsl CHIHaJ ¢ yactotoit 32 768 I'u ¢ Bbixona
koHTpoas yactoTel K Mukpocxembl DD1. Ha tpanaucrope VT1 cobpaH Kackaa, ycH/IHBAIO-
LHA BXORHOH CHMrHa/J MO MOJHOTO HampsiXKeHWsi NMHTaHus, TpaHaucropsl VT2 u VT3—
3MUTTEPHBIH MOBTOPUTEb, NMpoNycKaloUnil o6e NOJyBOTHbI BXOAHOTO CUTHA/la Ha TpaH-
coopmatop T1. HanpsixkeHne co BTropuuHoii 06OMOTKH TpaHchopMaTopa MOJAETCHA HA HUTH
Hakana unaukatopoB HG1—HG4. Inon VD9 3aiuuwiaer 3MHTTePHbI Nepexox TpaH-
suctopa VT1 oT o6paTHOro HanpsiKeHHs.

B uyacax npumeHeHbl koHaeHcatopbl K73-17 nHa 250 B (C6, C7), K52-1 (C8, C9),
KM6 (Cl11, C12), KMba (C5, C10, C13), K10-17 (C1, C4), KT4-256 (C2, C3), pe3ucropni
KHWM (R1) u MJIT (ocraabhble). KBapueBbiit pesonatop Z1 — ot HapyuHbix yacos. Kxon-
koit SBI cnyxur Mukponepekmouates, MIT7, nanpoTuB wToka KOTOporo B Kopnyce 4acos
npocsepJero orBepcrHe. Tparchopmarop T1 HamoTaH Ha Koable U3 peppura 600HH K10 X
X 6X5. INepBuynas o6mMorka conepxut 100 BuTKOB nposoaa [13JIUIO-0,1, BTopuuHas —
14 ButkoB npoBoaa [19B-2 nuamerpom 0,35 mm.

18



Yacel co6paHbl Ha ABYX 1BYXCTOPOHHHX NeYaTHHIX nJjatax. PacnoJyoxeHne NpOBOAHHKOB
Ha nuatax npuBefeHo Ha puc. 13, rabaputHble pa3Mepbl naat [15X65 MM wu
115X 27,5 mm. Pacnonoxenue fetaJief Ha njaTax H coeJHHeHHe NJiaT MeX1y coGoH nokasa-
HO Ha puc. 14, OTBepcTHs B miarax B OCHOBHOM umeloT Auamerp 0,8 MM, OTBEpCTHA s
YCTaHOBKH CTaGWIHTPOHOB H KoHAeHcaTtopoB C2, C3 u C8—1,2 MM, yr/ioBbie KpenexHble
oTBepcTHA —2,2 MM.

KBapueBbiii pe3oHaTOp H MHKpONepeK/o4are/b 3aKpeleHbl Ha MJaTe XOMYTHKaMH H3
npoBoJoKH AHaMerpom 0,6 MM, BNnasiHHBIMH B NeYaTHYIO MJ1aTy, TpaHchOpMaTop yCTaHOBJeH
npu nomolun BHHTAa M2 c ra#ko#.

Koupnencatopet C2 u C3 aas yno6cTBa NOACTPOHKH YCTaHOBJEHbl CO CTODOHHI,
NPOTHBOMOMOAKHOM CTOPOHE YCTAHOBKH ocTanbHbix AeraJeii. [Tpu ycraHoske C2 u C3 BhiBo-
bl POTOPOB KOHIEHCATOPOB HEOGXOAHMO COENHHHTb C OGLIHM NMPOBOJOM MJATHI.

Pesucrop R5 ycraHoBieH B ceTeBoi BHJIKeE.

Yacel co6paHbl B KOpnyce, CKJIEEHHOM H3 MPO3PayHOTO TEMHO-3€J€HOr0 OPraHHYecKoro
crekna (puc. 15). [NeyaTHasi naTa c OCHOBHBIMH 3JleMEHTaMH KPENUTCs BHHTaMH M2 K aByM
606bIllIKaM H3 OPraHHYECKOTO CTeKNa, TPHKIeEHHbIM K BepXHeH M GOKOBbIM CTEHKAaM Kopmy-
ca. Mexay co6oil njaThl cOeMHEHbl ABYMS YroJKaMH H3 JIATYHH TOMLUHHOH 1 MM.

[MockoJabKy 3/1eMeHTH Ha MJaTaxX MOHTHDPYIOT 10BOJBLHO MJIOTHO, peKOMEHAYeTCsl HHANHKaA-
TOpHbIE JIaMIbl YCTaHaBJIMBaTDb B OC/AERHIO0 ouepeab. [IpH ycTaHOBKe HHAHKATOPOB neyar-
Hble MJaTthl JOJKHbl ObiTb CKpenJeHbi Mexny coGoH.

HanaxuBanue npaBuIbHO COGpaHHBIX 4acoB HecqoxHo. [lepoe BkmoueHue ciaeayer
NPOU3BOANTD, MOMb3YACh BMECTO CETH PEry/JHpyeMbiM HCTOYHHKOM MOCTOSIHHOrO TOKa Ha
Hanpsokenue 25..30 B. YcraHOBUB Ha HCTOYHHKE MHHMMAaJ/bHOE BbIXOJHOE HanpsKeHHe
M COEJHHHB MeXJy co60i BHBOAB KoHaeHcaTopoB C6, C7, BK/IIOYAIOT CETEBYIO BHJKY B HC-
TounuK. [TonsipHOCTL BK/IOYeHHs Npou3BoabHa. [lanee, miaBHO MOBbIWLAs HanpsiKeHue
NUTaHHUs, KOHTPOIHPYIOT notpebasiembiii ToK. [Ipu HanpsikeHuH okoJso 25 B Tok ckaukom
yBeanunsaercs ot 0 10 25 MA — 3T0 HauaJH pa6oTaTh KBapLeBbiii reHepaTop U npeo6paso-
BaTe/b HanpsiKeHus, cnyctsi npumepHo 0,5 ¢ ToK yBesnuuBaerca a0 50 MA — nporpesnch
KaTo[bl KHAMKATOPOB, HHANKATOPbI HauaJu cBeTHTbCS. EC/in TOK noBbILIaeTCst M1aBHO JHIIb
NpH yBelHYEHHH HanpshKeHHus cBbiute 26...27 B (OTKpBIBAIOTCA CTaGUINTPOHB), 8 HHAHKATO-
pbl He CBETATCH, CJELyeT NPOBEPHTH NOJAaYy HANMpPSAMEHHS Ha MHKPOCXEMbl, HaJMuMe nepe-
MeHHOro HanpsikeHus Ha Bbixoge K DDI, koanektope VTI, Ha o6morkax TI.

Ec/n HHMKaTOPBl 3aCBETHJIHCD, NPOBEPSIOT NPaBHJIbHOCTb PA6OTH CUETUHKA YacoB, AJIs
Yero MHOTOKPATHO HAaXXHMAIOT H OTNYcKaloT KHonKy SB1. Pa6oty cueTunka MHHYT npoBeps-
101, orcoeautus Bxogq C DD3 or Bbixona M DDI1 u nopk/iouus ero K Bbixopy S Toil
Ke MHKpOCXeMbl.

Y6enuBiunuch B HopMaJbHOM pa6oTe 4acos, NOAGUPAIOT CONPOTHBJEHHE pesucTopa R7.
J11st 3TOrO K 4acaM MOAK/I0YAIOT CBEXe3apsiKeHHbIH akKKyMYJIsTOp 1Mo cxeme pHc. 12, yachl
BKJIIOYAIOT B ceTb (KOHeuHo, cHAB nepembiuky ¢ C6 u C7) ¥ H3MepsAIOT HanpsiKeHHe
Ha anole VD8. Ono A0/MKHO GbiTh 3aMHPAIOLIMM MO OTHOIUEHHIO K JHOIY H COCTaBJAfATb
0,1...1 B. Conporusienue pesucropa R7 B kuioomax Bei6upaor B 30 pa3 GoJblie
¥3MepPEHHOro HanpsiXKeHHUs B BOJbTaX. B uacax BnosiHe BO3MOKO NPHMEHEHHE aKKYMYJATOpa
Ha MeHbluee HanpsiKeHHe, HanpHUMep H3 NATH 3JeMeHTOB OT Toi xe Garapen 7]1-0,1.
Takasi «ykopouenHasi» Gatapesi ymeiiaercsi Hal cra6uautpoHamu VD4, VD6, VD7, uto
CylecTBEHHO YMeHbluaeT raGapHThi 4acos.

ConpoTHBJieHHe pe3ncTopa R7 coctaBisieT B 3TOM ciyuae okojo 75 kOm.

Bmecto mukpocxem K168KT2B moxHo ucnosbzoBath K168KT2B6, K190KT2, K190KT1.
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B npeo6pa3osatene HanpsKeHHA BO3MOXO NpHMeHeHHe TpaHaHucTopoB cepuii KT361,
KT313, KT3107, KT3108 (VTI, VT2), KT315, KT3102, KT3117 (VT3) wu napyrux
COOTBETCTBYIOLLEH CTPYKTYPbI, IONYCKAIOUIHX HANPSXKEHHE KOJIEKTOP — IMHTTEDP HE MeHee
30 B. das tpausucropa VTI hy,; nonkeH umeTb 3HaueHue He meHee 100.

B kauectse unaukatopos HGl— HG4 mMoXHO Hcno/ib30BaTh JI0Gble JIIOMHHECLEHTHbBIE
HHAHKaTopbl. BropHuHylo o6MoTKy TpaHcdopmaropa T1 caenyer nepecuntaTbh B COOTBET-
CTBHH C HANMpPf)KEHHEM HaKa/ja NpHMeHseMbIX HHAHKATOpoB. ['H6KHe BbIBOAbL HHIHKATOPOB
MOTYT ObiTb BMAsiHbl HEMOCPEACTBEHHO B CMELHAJbHO [pefHa3HauyeHHble [ 3TOro
KOHTAKTHble MJIOIAAKH OCHOBHOH MeyaTHOH nJaaThl.

[MockoabKy NMpH NMPHMEHEHHWH HHAHKATOPOB APYTHX THUIIOB H3MeHsieTcsi NoTpebJisiemMblil
YyacamH TOK, [1fi o6ecriedeHHs Toka yepe3 crabuautponsl VD6, VD7 B nuanasone 10...15 mA
emKocTb KoHaexcatopoB C6 u C7 cnenyer nop6uparb NpH HOMHHAJIBHOM HAMpPSXKEHHH
CeTH W BKJIIOYeHHBIX HHIHKaTOpax.

Xopouio orpery/iHpoBaHHble 4achl 0GECNEYHBAIOT TOYHOCTb XOA@ HE XYAKe 2 ¢ B MeCsL.

BYAHWJIbHHKH B YACAX HA MHUKPOCXEMAX CEPHH K176

Paauomo6uTenn, co6pas Ji06YI0 CBOIO KOHCTPYKLHIO, CTpeMATCA ee
HENPEPBIBHO COBEPIUEHCTBOBATb. Tak, cOGPAB 3JIEKTPOHHbIE Yachl, KOHCTPYKTOP, Kak INpa-
BHJIO, XOueT BCTPOMTb B HHMx GyauabHHK. Ecam B uacax ucnosb3oBaTh razopaspsigHbie
HHAHKaTOpbl (CM. puc. 1), cxema 6yAHJAbHHKA MOJYUYHTCA AOCTATOYHO NpocTod (puc. 16).
INepekaouarenu SAl— SA4 noakawuaior sxoabl snementa WJIM (DDI17.1, DD17.2)
COOTBETCTBYIOWHM KAaTONaM HHJHKATOPOB, MOJK/IIOUEHHbIM K BbIXO4AM MHKPOCXEM-
newHdpatopos KI556MA1 DD13— DD16 (cm. puc. 1). Tloka nokasaHus uacoB He
COBMANyT C BpeMeHeM, HAGPAaHHBIM MEpeKaI0YaTe/NsIMH, Ha OJHOM HJH HECKOJNbKHX BXOLAX
anementa DDI17.1 npucyrcrByer sor. 1, kotopas nocrynaer Ha BXxoabl 2 H 4 3jemeHTa
DD17.3 u Bbikmoyaer tpansicrop VT14.

[1pu coBnaneHnu 110Ka3aHHH 4acoB H BPEMEHH, HAGPAHHbIM TepeKIIouaTe/IIMH, Ha BCeX
Bxozax snementa DD17.1 nosBasiercs sior.0, Ha Bbixoze aementa DD17.2 Takxe popmupy-
ercs qor. 0, KOTOpbIii paspeluaer NPoOXoxKeHHe HMNYJAbcOB ¢ BbiBoaa |2 mukpocxembl DD3
yacoB. DTH HMMY/bChl HMeIOT YacToTy oT | 10 2 K[ (B 3aBHCHMOCTH OT YacTOTHl KBApLIEBOro
pesonaropa). CurHanabl ¢ BbiBoja 14 mukpocxembl DD6 umetor uwacrory 1..2 Ty w,
nocrynas Ha Bxoa 5 snementa DD17.3, npepoiBaior curiasbl yacrorsi 1...2 k['u. B pesysbra-
Te Ha Bbixode siementa DD17.3 noaBAsIIOTCA NauKH HMAYJIbCOB, YCHAHBAACH TPAH3HCTOPOM
VTI4, ot nocrynator Ha Haayuarteab 3Byka HAI, B kadecrBe koToporo Moxer GhITb
MCIIONIb30BaH JI060H HH3KOOMHBIH HJIH BHICOKOOMHBIH TesleOH HiAH JUHAMHUeCKasi FOJIOBKa,
BKJIIOUEHHAs Yepe3 BBIXOJHOH TpaHCHOPMATOP OT J1I06Oro TPaH3HCTOPHOTO pafHOBellaTe /b-
HOTO NpPHEMHKKA.

Bpems 3Byuanus curuana cocrap/sieT | MiH, CHTHaJ MOXeT GbiTb BHIK/IIOUEH [IePeBOLOM
nepekouatens SA4 B nosoxenue «Bbiki.»

Ecan ke uacbi co6paHbl ¢ HCMO/Ab30BAHHEM BAKYyYyMHbIX JIIOMHHECUEHTHbIX HHIHKATO-
poB (cM. pxc. 2 uau 12), Heo6X0aHMO MpPeAyCMOTpeTh npeobpa3oBaHHe KOAA CeMHcer-
MEHTHBIX WHIMKAaTOPOB B MO3HLHOHHLIH KOA [As nojaud Ha mepexatodarend. Huxe
ONHCaHbl BapHaHTbl TaKlX npeoGpasoBaresieil.

Hau6oaee npoct npeoGpasoBatenb Kona A4 UHGPbI 1eCATKOB yacoB (puc. 17), Tpeby-
WU Bcero oAHH Joruyeckuil snement WJIM-HE. [Ias noayuenuss mpeo6pasosaresst
KOAd LUMPPbl 1€CATKOB MHHYT Heo6xoauMa mukpocxema KI76M 1 (puc. 18), a ana undp
e1HHHLL MHHYT H eauHui yacoB — KI76HUIIl u vpu snementa M-HE u3 mukpocxembl
22
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K176JIA7 (puc. 19). CneayeT OTMETHTb, YTO MOPSIAOK NOAKJIOUEHHS BHIXOAOB Aeindpa-
TopoB K176M 11 k mepexyioyaTensiM He COOTBETCTBYET OGBIUHOMY.

BykBn y BxosoB npeoGpasoBaTesiefi 03HayalOT BBIXOALI YacOB, K KOTOPHIM MX HYXHO
nonKkAounTh. BykBam Ge3 uepThi COOTBETCTBYIOT BHXOAbI, HA KOTOPBIX PHCYTCTBYIOT JIOT. 1
MpH 3a)KHTFAaHHH COOTBETCTBYIOLIHX CETMEHTOB, 6YKBaM C 4epTOH — BBIXOAB, Ha KOTOPHIX
B 3tom ciayuae jor. 0. Ilpn ycranoBke GyAHJIbHHKAa B 4achi MO CXeMeé DHC. 2 BXOABI,
nomeyenubie 6ykBamu 6e3 4epTH, cjelyeT NOAKIIOUHTb K Bhixonam Mukpocxem K176UUE3 u
K176HUE4 uenocpeacTBeHHO, BXOAbl C 4epTOH —— uepe3 HHBEPTOPH.

Ec/H HHAHKATOPH MOAKJIIOYAIOT K BHIXOAAM MHKPOCXEM uepe3 KJIOYH Ha TPaH3HCTOpax
n-p-n (cM. pHc. 5, @), CHrHAMBL C 3THX KJalouell clelyeT CHUMaThb, KaK NokKa3aHo Ha pHc. 20.
Ecan kjloun co6paHbl Ha p-N-p TPAH3HCTOPAX, CHTHAJL Ha NpeoGpa3oBaTesid CHHMAKOT B
COOTBETCTBHH C pHC. 21. TakHM XKe cNOCOGOM MOXKHO BOCMOJIb30BATHCS, €CAH KAIOYH HCNONb-
aytor MOI1-tpansucropni c6opok K168KT2B, K190KT1, K190KT2, kak 310 caesnaHo B yacax
no cxeme puc. 12.

Ipu otcyrcrBuH Mukpocxem KI176M 1 MoxxHo McnosbsoBaTh mukpocxembt K155HM 1,
BKJIOYaeMbie uYepe3 IMHTTEpPHbIE MOBTOPHTENH Ha P N-p TPAH3HCTOpPax JIOGOro THINA.
Cxema npeoGpasoBaTeisi Koaa A5l UHGPH NECATKOB YacOB B 3TOM CJlyuae H3MEHSieTCH
(puc. 22). ToaknoueHHbie yKa3aHHbIM o6pasom peumndpatopn K155HM1 moxHO Takxke
HCNOJIb30BATb AJISl MOACOEAHHEHHA AOMONHHTEJbHBIX BEIHOCHBIX Ta3opa3psiiHbiX HHIHKA-
TOPOB.

Cxema BKJIOYEHHS1 3BYKOBOTO CHTHa/a JJ/Ifl YacOB C HCMOJIb30BaHHEM B npeoGpasoBaTene
mukpocxem K176U1 npuBepena na puc. 23, aas KI55M 1 — na puc 24.

Tlpu coBnanenuu noOKa3aHuii 4acoB C BpEeMeHEM, HaGpaHHBIM Ha MepekJgloyaTensx,
BKMouaercss sjemedt DDI.1, koTopmifi paspeiiaer reHepaumio 3BYKOBOTO CHrHajia B
redeparope DD1.2, DD2.2, DD2.3. I'enepanus npepuiBaercs ¢ yacroro#t 1 'u, cHumaemoii ¢
mukpocxeMb! K176MES yacos. Buikmouatenem SA1 MOXHO OTKJIO4aTh cHrHaA. B kauectse
uanyuatenss HAl MOXHO HCRO/Ib30BATh JI060H HH3KOOMHBLIA HH BEICOKOOMHHI TesedoH, B
TOM YHC/Je H MaJoraGapHTHBIl OT CJYXOBOrO anmnapara, HJH JHHAMHUECKYIO TOJIOBKY,
BKJIIOHaeMyIo yepe3 BuixOLHOR Tparchopmarop. Huoas VD1— VD4 B cxeme puc. 24 Heo6xo-
IMMBL J151 3a1LHTH MHKpocXeMbl DD1 OT BHICOKOrO HanpsXeHHs Ha KaToaax rasopaspsifiHbix
HHAMKaTOPOB; €CJIH HHIMKATOPOB HET, JHOLBI HE HYXHBI.

Ipu orcyTcTBHH MHKpPOcXeM AeliMdPaTOPOB AJsi MOJYYEHHS MNO3ULHUOHHBLIX KOLOB B
COCTaB YaCOB MOXXHO BKJIIOUHTb CHETUHKH, CYHTAIOLLHE CHHXPOHHO C OCHOBHBIMH CUETUHKAMH
H MMeIOIlIHe Ha BBIXOAAX NO3HLHOHHMIA Ko, CxemMa MOAKJIIOUEHHS TAKOTO CYETYHKA (MHKpO-
cxembnt KI76ME8) k cueTumkam eqMHHIL MMHYT W €LHHHIlL YacOB npHBeaeHa Ha pHc. 25.
Bxognt C M R crepyer mogkaiouuTh K OJHOHMEHHbIM BxonaM MHkpocxeM KI176HUE4.
Cxema MOAKNIOYEHHS K CUETUHKY AECATKOB MHHYT NpHBEeAEHa Ha pHc. 26. Mukpocxemy
K176HIE8 moxHo 3amenutb Ha K176UUE2 1 K176 11 (puc. 27). [ast nonyyeHHs NO3HLHOH-
HOTO KOJa JeCAITKOB YacOB CJELyeT MCMOJNh30BaTh CXeMy pHc. 17.

Bo Bcex onWcaHHbIX BapHaHTax GYAHJIbHHKOB MaKCHMaJ/ibHOE BPEMS 3BYYaHHs CHrHana
cocrapasier | muH. Ha puc. 28 npuBenena nonkas cxema GyAKIbHHKA [JISl 4acOB MO CXEMeE
pHC. 2, B KOTOpO# CHIHaJ 3BYUHT A0 T€X MOp, NOKa ero He BbikAiouat. [IpH BHIK/IIOYEHHOM'
GyannbHHKe uepes nepekaodartenb SA7 (kdonka [12K ¢ camodukcauueit) nosaercs Hanps-
xeune +9 B ra puBoa 6 DD21.4 1 ¢ Bhixosa atoro snementa curuasn Jjor. 0 3anpeuiaer
NPOXOXKAEHHE KaKHX-H60 curHanoB wepes DD27.2. [Tpu HaxaTHH KHOnKH SA7 cocTosinue
tpurrepa DD%1.3, DD21.4 He mensiercsi. OLHAKO NpH COBNAJEHUH N0Ka3aHHS 4ACOB C Hab-
panHbiMM neperaoyarensimi SA3— SA6 Ha Bcex Bxopax ajementa DD27.1 noseasiorcs
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CHrHaJbl Jor. 1, smement M Bxaiouaercs, Jor. | ¢ Beixoga DD21.2 nepekaiouaer Tpurrep
DD21.3, DD21.4 B apyroe cocrosiuse. Curnaa Jor. | ¢ Boixona DD21.4, nocrynasi Ha BbiBOJ,
9 ssnementa DD27.2, paspeinaer npoxoxaeHHe yepe3 Hero cHrHaja c yacroroi 1024 T'u c
BoiBoga 4 DD10 (puc. 9).

Curnaa 1024 T'u npepbiBaercs ¢ yactotoit 1 1 curHaaom, nocrynaiouidm ¢ BbiBoaa 5
DD6. IpepbiBHCTbIH CHrHAM Yyepe3 ycHanTe b Ha Tpansuctopax VT20 u VT21 noctynaer Ha
ronosky HA1. Pesucropom R34 MOXHO peryi4poBaTh POMKOCTb CHIHAJ1a, €T0 MAKCHMaJb-
Hbll ypOBeHb MOXHO YCTaHOBHTb MOAGOpPOM eMKOcTH KoHaeHcatopa CI8.

3JNEKTPOHHBIE BYAHJIbHUKH HA CNIELLHAJTU3HPOBAHHbDIX
MHKPOCXEMAX CEPHH K176

Hcnonb3ys TtpH cnennann3upoBaHHbie MHKpocxembi cepHH K176
(K176 E18, K176ME13 u K176 [12). MoxHO cOGpaTh 3/1€KTPOHHbIE YaChl ¢ 6y HIbHHKOM.
PaccMOTpHM fiBe npaKTHYECKHE KOHCTPYKILMH 3JIEKTPOHHBIX YaCOB HAa YKa3aHHbIX MHKpPOCXe-
max. [lepBasi — 3T0 «KapmaHHbifi» GyNHJAbHHK, €r0 cxemMa npuBefeHa Ha puc. 29. 3apaio-
uHi reHepaTtop co6paH Ha MHKpocxeme DDI u kBapueBom pesoHarope Z1 na uyacrtoty
32768 I'u. B 3Toil e MHKpOCXeMe MPOHCXOLHT [eJeHHe YACTOThi HMMyJbcoB a0 2 I'u
(Bbixon S2), 1o ogHOro HMMyJabca B MHHYTY (Bbixox M), dopmHpoBaHHe CABHHYTbHIX OTHO-
CHTEJIbHO ApPYr Apyra uMnynabcoB c uacrotod 128 T'u (Bbixoan T1-T4) H uMmnynb-
coB ¢ yacroroit 1024 'y, (Bbixox F) ans obecneueHust nMHaMHUYeCKO#H HHAHKAUHH H yrpaBJie-
uust Mukpocxemoit K176UIE13, a Takxe ¢bopmupoBare.ib 3ByKOBOro CHrHasa ¢ Beixofgom HS.
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lopaua wumnynbco c yactotoh 2,1024 Tu H OAWH HMMOYJAbC B MHHYTY IpoO-
u3BOAHTCA C BhixonoB S2, F 1 M mukpocxembl DD1 Ha aHasornuHbie BXOJbI MHKPOCXEMb
DD2, umnyabcoB ¢ BeixogoB T1— T3— Ha Bxon ynpasaenusi P mukpocxemnt DD2 uepes
kHonkH SB1— SB4 u anogbl VD1— VD4. BoixonHble cHrHaabi MHKpocxembi DD2— 3to
KO/Ibl HHAHLHPYeMbIX UHOP 1-2-4-8 1 TakTOBHE HMMYJbCchl C, OHM MOAAIOTCSA HA BXOAB MHK-
pocxembl DD3. BuixoaHble cirianbl Mmukpocxembt DD3 nonaiotcst yepe3 3MHTTEpHbBIE MOBTO-
putrean VT5— VTI1 u orpaHuunTenbHble pesauctopt R9— R15 Ha coeanneHHble mexny
co6oi anonbi uyeThipex HHAMkatopoB HGI1— HG4. Ha «katogn wuHAKKaTOpOB
yepe3 kniouesbie TpaHskcTophl VT1— VT4 nopaiorcs umnyabcs ¢ BeixogoB T1— T4 mukpo-
cxembl DD1. DMHTTephl KJI0OYeBbIX TPAH3HCTOPOB MOAKAIOYAIOT K O6LEeMYy MpPOBOAY uepe3
KOHTaKThl KHomok SB6 nnn SB4.2. Takoe nopkiioyeHHe HHAHKATOPOB OGeCNeYHBAET JHHA-
MHUECKYIO HHIHKAUHKIO yacoB H MHHYT. YacToTa KOMMyTauHuu coctasasier 128 I'u, nostomy
Me/lbKaHHe 3HAaKOB He Hab.iogaercs.

Jins MHOMKALHH TEKYIero BpeMeHH HHAHKaTOpbl BKJAIOYAIOT Ha)kaTHeM KHonkH SB6,
IS HHAHKaUHH BpeMeHH cpabaTbiBanns OyaHabHHKA — KHOnkH SB4.

[1pu nogaue nMTaHHS Ha Yachi B CYETYHK YACOB H MHHYT H B PErHCTD NMaMsATH MHKpocxe-
mbi DD2 aBTOoMaTHYecKH 3anHcbiBalOTCs HY K. [lJ1s1 BBeieHHS B CUETUHK MHHYT HayajLHOro
nokasanHus HaxxumalioT kionkd SB3 u SBI. lpu 3ToM nokasaHns cyeTuHKa HAYHHAIOT
nu3MeHATbes ¢ yacroroit 2 ' or 00 no 59 u nagee cHopa 00, B MomeHT nepexoaa ot 59 no 00
N0Ka3aHHS CYeTUHKA 4acoB yBeJHUHBAIOTCA Ha 1. [TokazaHHs cueTuMKa 4acoB TaKXKe H3Me-
HsiloTcs ¢ yacrotoit 2 'y ot 00 no 23 u cHosa 00, ecan Haxkumath KHonkh SB3 u SB2. Ipu
HaXaTHH KHONKH SB4 Ha WHAHKATOpAX MOSIB/IAETCS BpeMs BKJIOYEHHS CHTHAJIA GyIH/IbHH-
ka. [1pn ogHoBpeMeHHOM HaxxaTHH KHomok SB1 W SB4 nokasanue pa3psiioB MHHYT Bpe-
MEHH BKJIOYEHHSI GyannbHHKA H3MmeHsieTcss oT 00 no 59 u cuoBa 00, ogHako nepeHoca B
pa3spsibl 4acoB He npoHcxoaHT. [IpH HaxaTHH KHomoK SB2 u SB4 uameHsieTcs nokasasue
pa3psiI0B 4acOB BpeMeHH BKJIIOUEHHS 6y 1HIbHHKA, IPH nepexoe H3 cocTosiius 23 B 00 npo-
MCXOHT c6poc NoKasaHui pa3psigoB MHHYT. MOXKHO HaXaTb cpa3y TPH KHOMKH, B 3TOM CJIYy-
4ae H3MEHATCHA MOKA3aHHS KaK Pa3psifloB MHHYT, TAK H 4acoB.

KHonka SBS ciyXHT /sl nycka 4acoB H KOPPEKUHH XOAa B MPOLECCe 3KCIIyaTauHH.
Ecau Haxarb kHonky SB5 u oTnycTHTb ee cmyctsi 1 ¢ noc/ie mecToro CHrHala MOBepKH
BPEMEHH, YCTAHOBHTCSA MPaBHJbHOE NOKa3aHHe cueTYHKa MHHYT. [locsie 3TOro MOXHO ycTa-
HOBHTb NMOKa3aHHA CYETYHKA 4acoB, HaxxaB Ha KHonkh SB3 u SB2, npu 3Tom xon cuerynka
MHHYT He Hapywaercs. Ecin nokasanust cueTudka MHHYT Haxomautcs B mpeaenax 00—39,
MOKa3aHHSl CYeTUHKA 4acoB NMPH HAXKATHH H OTNYCKaHHH KHONMKH SB5 He M3MeHsioTCH.
Ecan e mokasaHHsl cueTYHKA MHHYT HaxoisTcsl B HHTepBase 40—59, mocae oTnycKaHus
KHonkH SBS nokasaHue cueTunka yacoB yBennHuHBaetcs Ha 1. Takum o6pasom, 115t KOpPeEK-
IIHH XO/la 4acoB He3aBHCHMO OT TOTO, ONAa3/IbiBaJ/H Yachl HIH CMeLIHJIH, JOCTaTOYHO HaXaTb
KHODKY SB5 H ornyctHTb ee cnyctsti | ¢ mnocie LIeCcTOro CHTHajla MOBEPKH BpeMeHH.

Ecan nokasaHHst 4acos H Bpemsl BKJIOYEHHS CHrHaja Gy[IHJbHHKA He COBMAJaloOT, Ha
Bbixone HS mukpocxembl DD2 npucyrcrsyer Jior. 0. [1py coBnanenns nokazanui Ha Beixoze
HS nosiBasiioTcsi HMNYJ/bChi MOJOXHKTENbHOH moasipHocTH ¢ yacTtoToit 128 Tu M maMTens-
HocThlo 488 mKkc (ckBakHocTb 16). IlepBuiit xe WMmy.ibc, nocTynus Ha Bxog HS mukpo-
cxembl DD1, 3anyckaer renepaTop 3ByKOBOro cHriasia Mukpocxemblt DD1, B pe3ynbTare uero
Ha ee BbIXOJe NMOSBJSIOTCH MAUKKH HMITYJIbCOB OTPHIATeNbHOM noasipHocTH. YacTora HMayJib-
coB B naukax 2048 I'u, ckBaxHocTb 2. JnutensHocTs nauek 0,5 ¢, nepron nosropenns 1 c.
CHrHa/ npHcyTcTBYyeT Ha Bbixofe HS MHKpocxeMbl 10 OKOHYAHHSI OYEPELHOr0 MHHYTHOTrO
uMnyJabca. Boiknouaresem SA1 cHrHan GyAHIBHHKA MOXHO OTKJIOYHTB.
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[Tutanue yacoB ocyulectsisiercsi ot Garapen 4PLI53 emkoctbio 0,25 A.u, Garapeu
xBaTaer GoJiee yem Ha roj paborhbi.

Yacbl co6HpalOT Ha ABYX MeyaTHbIX MJarax, raGapHTHble pa3mepbl NepBOiH H3 HHX —
85X 55 MM, Ha Heil 3aKpenJsiloT noutd Bce getanau (puc. 30). Mugukatopst HG1—HG4 u
pe3uctopui R9—RI15 ycraHaBauWBalOT Ha BTOpOH mJaTe ¢ raGapuTHBIMH pa3mepamu 85X
X 25 mm (pHc. 31). [lnaThl coeqHHAIOT MeX 1Yy CO60# BTY/JIKAMH BBICOTOH 8 MM ‘H MomelaioT
B KOPNYC H3 OPraHHYecKOro crekJa ToMinHo#i 3 mm. [TepeqHIol0 CTEHKY Kopniyca H3roToBJS -
10T H3 TPO3PAUHOTO TEMHO-3e/1EHOTO, OCTANbHBIE — H3 HEMpPO3PadyHOro KpacHoro. ['aGaput-
Hble pa3mepbl Kopmyca 92X 62X 22 mm.
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Puc. 30. Mewarnan naara GyamabHHKA:
a — CO CTOPOHBI YCTAHOBKH MHKPOCXeM; 6 — C NPOTHBOMOJIOXKHOH CTOPOHBI
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Puc. 31. Maara uHankaTopos:
a — cO CTOPOHbl HX YCTAHOBKH; 6 — C NPOTHBONOJIOXHOH CTOPOHbI

B uyacax ucnosb3ayior pesucropsi MJIT-0,125 u KUM-0,125 (R1), konneHcaToph K52-1
(Cl1), KM-5 (C2, C3), KT4-256 (C4). Kapuessniit pesonatop Z1 tuna PB-72 ot HapyuHbiX
4acoB 3aKpenJAloT ABYMS XOMYTHKaMH M3 npoBoaokH 0,5 MM, a5l 4ero npeaycMaTpHBaioT
COOTBETCTBYIOIIHE KOHTaKTHble MmJoilankH. B kauecrBe kHomok SBl— SB6 Hcnoabsyior
mHKponepekJoyartesd MI17, y KOTOpbIX cpe3aioT BbiBOJ HOPMaJbHO 3aMKHYTOrO KOHTAKTa.
JIBa OCTaBIUHXCH KOHTAKTa BIIAHBAIOT B [PAMOYrOjibHbie OTBEPCTHSl MEYaTHOH MJaThl.
Co6ctBenHo kHonkamu aasi SB1, SB2, SB4, SB6 cayxar meransocTekjsiHHbie Kopryca
[HaMeTpOM 5 MM OT HEHCNIPABHbIX TPAH3HCTOPOB. K OCHOBaHHAM KOPIYCOB fIOK/IE€HBAIOT
KYCOUKH OPraHHYecKOro CTeK/a TaKOH TOJILLHHBI, YTO HEHAXKAaThle KHOMKH MOXO YCTaHOBHTD
BPOBEHb C IOBEPXHOCTLIO KOpryca. DTO HCKJIOUaeT ciayyalHoe HaKaTHe Ha KHOMKH H paspsn
G6atrapen. Mukponepekaiouatean SB3 u SB5 KHOMOK He HMEIOT, HaXKaTHe HA HHX OCYLIECTB-
JISieTCsl OTPE3KOM IIPOBOJIOKH Yepe3 OTBEPCTHS HANPOTHB HX LUITOKOB, YTO HCKIIOYAeT cayvaii-
Hblll COo#i nokasaHuil uacos. B kauectBe usayuatenass HA1 ucnosb3yior majoraGapuTHbliil
tesepod TM-2, ans OTKNIOUEHHS 3BYKOBOTO CHFHajla ycTaHaBJHBAlOT TymGjaep SAl
tuna IT1T3-1B.

Tpausucropel VT1— VT4 ponxubl HMeTh K03 (HUHEHT nepefaud Toka He Mexee 50,
MOXHO Hcrnosb3oBaTh TpaHdHcrophl KT503 ¢ nio6biM GykBeHHbiM HHAekcoM, KT3102
B nuiactmaccosom Kopnyce (nanpumep, KT3102AM), tpausucropsi VI5— VT11— KT315
¢ J1I06bIM 6YKBeHHbIM HHAeKcoM. Mukpocxemy K176 M 12 moxxHo 3amenuTb Ha K176M]13 Ges
u3MeHeHusi cxembl, HHAHKaTopsl AJIC320T kpacHoro cseyennss — na AJIC320B,B 3enenoro
cBeuenust uan AJIC320/1,E — xenroro.

HanaxnBaHHe npaBH/IbHO COOPAHHBIX YaCOB CBOJMTCA JHLIb K NPaBHJIbHON YCTaHOBKe
YacTOTbl KBAapUEBOrO reHepaTopa, AJlst Yero yAo6HO HCMoab30BaTh LHGPOBOI yacToToMep B
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pexKHMMe H3MepeHHsl epHoja NpH yacrore 3anonHenus 10 MT'u. UaMepsior neprHoa uMyJib-
coB Ha Bbixone S2 mukpocxembl DD1 n ycraHaB/HBAIOT ero pery/JHpOBKOH MOACTPOEYHOrO
koHgeHcatopa C4 pasubim 0,5 ¢, npu HeoGxopumocTH noa6upaior C3. Yacel MOXHO Ha-
CTPOHTb H 6e3 yacToTOMepa, ofpefelisisi 3HaK NMOACTPOMKH MO CHrHa/laM TOYHOTO BPEMEHH,
HO Ha 3To mortpe6yeTcsl 3HaUHTEeJbHO GoJiblle BpeMEHH.

Ha ToMm e KOMIIeKTe MHKPOCXeM MOXKHO co6paTh Yachl-GyAHIbHHK C MHTAHHEM OT CETH,
MX cxeMa npHBegeHa Ha pHc. 32. Yachl OTJHYAIOTCH OT OMHCAHHBIX Bhillie JIHIIb CETEBHIM
HCTOYHHUKOM THTaHHS H MHAHKATOPOM. MCTOUHHK NMHTAHHA aHANOTHYEH HCTOYHHKY MUTaHHSA
4acoB no cxeme puc. 12.

Tpanchopmarop Tl namaThIBalOT HAa KOJbLEBOM MarHutonpoBoje H3 deppura 600HH
tunopasmepa K10 X 6% 5. [Teprunasi o6motka cogepxur 120 ButkoB nposoxa [T O-
0,1, Bropuynasi — 36 ButkoB nposoxa [19B-2 nnamerpom 0,25 Mm ans unaukaropa UBJII-
7/5 unn 44 BuTKa TOro Ke NPoOBOJA B CJyvae YCTAHOBKH ueThipex HHaHkaTopos WMB-11,
HHTH Hakajia KOTOPbIX COeJHHEeHbl MOCJen0BaTe/lbHO. BropHuHas 06MOTKa HMeeT OTBOJ OT
CepeaHHbI.

Orneyatok ¢ ¢oToIa6J0Ha, M0 KOTOPOMY OblJIH H3rOTOB/IEHBl MEYaTHbIe MIAThl 4acoB,
npuBeged Ha puc. 33. Ha puc. 33, a nokazaHa CTOpOHa YCTAHOBKH 3JIEMEHTOB,
Ha puc. 33, 6 — npoTuBONOJOXKHasi ctopoHa. Ha puc. 34 mpuBeneHo pacroJioKeHHe 3Jie-
meHToB Ha muatax. C ungukatopom MBJI1-7/5 Henosnb3yioT ofiHY nJaTy ¢ raGapHTHbIMH pas-
mepamu 70X 130 MM, npeaBapHTe/NbHO 3arHyThle BHIBOABI HHJHKATOpa BMAHBAIOT B OTBEp-
CTHS1 3TOM MJATH CO CTOPOHBI, TPOTHBOMNOJIOKHOH CTOPOHE YCTAHOBKH 3JIEMEHTOB, B Pe3Y.Jib-
TaTe Yero MoJyqaloT MJOCKYIO KOHCTPYKLHIO.

Hnupukatopsl UB-11 BnanBaioT B OTBEpCTHSA MeyaTHOM NuaThl raGapHTHBIMH pa3MepaMu
27,5X 130 MM, naaThl COEAHHSIIOT MeXAY COGOH HOKHMH mepeMbluKaMH.

Akkymyasitop GBl B 3TOM cayyae MOXKeT GbITb YCTAHOBJEH PSIIOM C HHIMKATOpOM
e[MHHL MHHYT. B uacax Hcnosab3oBaubl pesucropel MJIT-0,125 u KHMM-0,125 (R1),
konzencaropnl K73-17 (C12, C13), K52-1 (C9), K50-29 (C8), KM-6 (C6, C7, C10, Ci1),
KM-5 (C2, C4, C5), KT4-256 (Cl, C3). KsapueBbiii peaonatop Z| 3akpenssior AByMs
XOMYTHKaMH M3 npoBo.;1okH 0,5 MM, 151 Yero npeiycMaTpHBAIOT COOTBETCTBYIOLLHE KOHTAKT-
Hble mowaaki. B kavecrBe kHonok SB2— SB6 Hcnosb3yloT mMukponepekaouatend MI17,
Y KOTOpPLIX CPe3aioT BbIBOJL HOpMaJIbHO 3aKMHYTOTO KOHTaKTa. JlBa ocTaBliHXC KOHTAaKTa
BMAHBAIOT B NPSIMOYro/ibHble OTBepcTHSI meuatHol naarsl. Tym6aep SAIQ rtuna IT1T3-1B
3aKpeMJIsioT TPpeMsi IPOBONOYHBIMH XOMYTHKAMH, HA PYUKY NepeK1ioyaTensi 04eBaioT H30JMH-
pyiouiuit koanauok. Uanyuatens HA1— masnoraGapursbiii tesedon TM-2, ero npuk/enBaior
k naare kieem [1C. Tpaucdpopmarop Tl 3akpennsiioT XoMyTHKOM Hau BHHTOM M2. Pe3ncrop
R20 ycranasnuBawoT B ceTeBoH BHIIKE.

HanaxxuBaHue npaBHJIbHO COGPAHHBIX 4acOB HecJOXHO. [TepBoe BKIIOUEHHE H OTNANKY
NPOH3BOJAT, MOJb3YSICb BMECTO CETH PEryJHpyeMbiM HCTOYHHKOM MOCTOSIHHOTO TOKAa Ha
HanpsixKenHe 45...50 B u ne ycranasiusas akkymyasitop GB1. ITpu atom C12 cienyer 3amk-
HYTb MepeMbIYKOH.

Y6enuBuiuch B HopmaabHOH pa6ote yacoB H GyAHJbHHKA, MOAGHPAIOT CONMPOTHBAEHHE
peaucropa R22. Jlns 3Toro K uacaM MOAKJIOYAIOT CBeXKe3apsiKeHHbIH aKKyMmMyJaaTop, He
Bnausas R22, yachl Bk1o4alor B ceTb (KOHeuHo, cHAB nepembluky ¢ C12 1 C13) u H3amepsioT
Hanpsixenue Ha nuoge VD11, OHo 10/KHO GbITh 3aMHPAIOLIHM [0 OTHOLIEHHIO K AHOALY H
cocrasaath 0,1...2 B. Conporusienne pesucropa R22 B kusoomax BbiGupaior B 30 pas
GoJibllie H3MEPEHHOTO HanpsKeHHs B BoabTax. HacTpoliky yactoThl KBapueBoro reHepatopa
MPOM3BOJAT TaK XKe, KaK H B 4acax Mo cxeMme puc. 29.
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Mukpocxembl K168KT2B M0XHO HCKIOUHTD, ecaH MHKpocxemy K176 12 3amenuThb Ha
K176U 3. B atom caiyuae BbiBoa 6 mukpocxeMbl K176M /13 coeqHHAIOT ¢ OGILHM POBOJOM,
OTCOEHHHB ero ot uend + 10 B.

Ycranosus B yachl ponoJHuTesbHYI0 Mukpocxemy KI176ME13, a takxe KI176JIE10,
MOXXHO MOCTPOHTb Yachl ¢ ABYMs BapHaHTaMu nokasanuit (nanpumep, MSK u GMT) u
NBYMSi GYAHJIbHHKAMH, OQHH M3 KOTODBIX MOXXHO HCMO/Nb30BaTh /Al BKJIOUEHHS KaKOro-
nu60 ycTpoicTBa, npyrot — A4Sl BbIK/IOueHHst (pHc. 35).

OpnHonMennble Bxoan MHKpocxemM KI176UE13 coeauHsioT mexay co6oH W C ApYrHMH
3JeMeHTaMH M0 cxeMe yacoB (puc. 32), 3a Hck/aoueHHeM BxonoB P u V. B Bepxuem no
cXeme MoJIoXKeHHH nepekJiouatenss SA2 curHanel ycTaHoBkH oT kHonok SBl1— SB4 moryr
noctynatb Ha Bxog P DD2, B HuxkHem — na DD2’. Tlonauei#t curHajoB Ha MHKpOCXeMy
DD3 ynpasasitor nepekiiouateseM SA2.2. B BepxHeM nosioxkeHHH nepekmiouatensi SA2
qor. 1 nmocrynaer Ha Bxoa V mukpocxembl DD2 u na sxoas DD3 npoxopsit cHruansl c
BbixonoB DD2. B nukHeM noJioKeHHH nepekiioyatens SA2 jor. | Ha Bxone V DD2’ paspe-
JaeT nepejayy CHIHAJIOB C ee BbIXOJOB.

B pesyabrate mpH BepxHeM MojoxKeHHH SA2 MOXHO yNpaB/ifiTh NEPBbIMH HacaMH H
GYAHJIbHHKOM H HHAHLHPOBATb HX COCTOSIHHE, B HHJKHEM — BTODPbIMH.

CpaGaTtbiBaHHe nepsoro GyaHabHHKa BKmouaer tpurrep DD4.1, DD4.2, na Bbixope
DD4.2 nosisasietc Jor. 1, KOTOPYI0 MOXKHO HCMONb30BaTh AJSl BKJIIOYEHHS KaKoOro-Jau6o
yctpoiicTsa, cpabaTbiBaHHe BTOPOro GYAHJbHHKA BbiK/IOYaeT 3T0 ycrpoiicrBo. Knonku SB6
u SB7 Takike MOXHO HCIMOJIb30BaTb /ISl €r0 BKJIOUEHHSI H BBIKJIIOUEHHS.

IMpu ucnosib3oBanuk aByx mukpocxem K176 UE13 curnan c6poca Ha Bxoa R MuKpocxembl
DDI1 crnenyer B3Tb HenocpeacTBeHHo ¢ KHonkH SB5 «Kopp.» B stom cayuae koppekuus
NOKAa3aHHH MPOHCXOAMT, KAK H MPH MOKa3aHHOM Ha PHC. 32 COeJHHEHHH, HO GJOKHDOBKH
kHonkH SB5 npu HaxaTtHu kHonkH SB4, cyulecTByolle# B cTaHLapTHOM BapHaHTe, He
npoucxoaut. [1pu ogHoBpeMeHHOM HaxkaTHH KHonmok SB4 u SB5 B uacax no cxeme puc. 35
npoucxXoAuT c6oif nokasaHHi, HO He xoja 4acoB. [IpaBHJbHBIE MOKA3aHHS BOCCTaHABJIMBA-
I0TCS TOCJIe NMOBTOPHOrO HaxaTHsl Ha SB5 mpu ornywenHoit SB4.

YACbI-BYAHJNbHHK HA CHEUHAJIH3IHPOBAHHBLIX BHC

Hcnonb3ys cneuuani3upoBaHHYIO GOMbIIYIO HHTErpaJibHYIO MHKpOCXe-
my KA1016XJ11, MokHO coGpaThb uachl ¢ 6yAHIbHHKOM, paGoTaiouiie ot cetH. Cxema Takux
4yacoB NpHBefeHa Ha pHc. 36.

Mukpocxema DD1 o6ecnieunBaer BbIXOLHbIe CHIHAJIB HENOCPEACTBEHHO AJIS YIIPaBJeHHS
unaukatopom HGI tvna UBJI1-7/5.

Jlnsl muTaHHA MHKpOCXeMbl HeOGXOQHMO HamnpsixkeHHe —15 B, ans mHaMkaTtopa — mno-
crosiHHOe HanpsixeHHe —40 B n nepemeHHoe 5 B. YKa3anHble HanpsikeHus: o6ecneynBaoTcs
GecTpaHcPOPMATOPHBIM GJOKOM MUTAHHS, aHAJOTHUHBIM 6;10KaM MHTaHHSA paHee ONMCAHHbIX
4acos.

Heo6xoanmoe nast nutanus mukpocxembl KA1016XJ11 nanpsixkenne —15 B nosayuaercs
M3 YaCTH HaMpsXKEHHA 1enoukH crabuautponoB VD2— VD5 npu nomoiun craGHIHTPOHOB
VD8, VD9 u tpansucropa VT3. Takas cxema mojgaud nmuranusi obecrneunBaeT ynoGHoe
BKJIIOUEHHE B YaChi pe3epBHOTO MCTOUHHKA MuTaHusi — Gartapeit GBI n GB2. I1pu nutanuu
OT CeTH HampsiKeHHe Ha KoJJiekTope TpaHaucropa VT3 cocraBasier okono — 19,5 B, anon
VD7 3akpbit, uepes pesucrop R7 Teuer Tok. noasapsna akkymyastopos GBIl u GB2, npu
nponagaHud HanpsikeHHs cetH auox VD6 sakpmiBaerca, nwon VD7 orkpbiBaercs H
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mHKpocxema DD1 nosyuaer nuTaHHe OT pe3epBHO# GaTapen akKyMyJasiTopos, Gnaronaps ue-
MYy XOA YacoB He HapyllaeTcsl, OAHAKO HHAMKALHSA OTKJAIOUaeTcs.

Henb RICY cayxut ans sanycka npeo6pasoBaTesisi HANPsIXKEHHS B ciyyae, eCJiH OH He
3anycKaercsl MPH BKJIOYEHHH HAMpPSXKEHHS MHTaHHA.

B uacax HcroJb3yioT Pe3HCTOpBI, KOHAEHCATOPHI, KHOMKH, BHIKJIOUATENb, H3JydaTelb
3BYKa TeX Ke THIIOB, YTO H B ONHCaHHbIX Bbille GyauabHnkax. Kougencatopsl Cl u C2 tuna
K73-17 Ha pa6ouee Hanpsikenne 250 B, noacrpoeunslit pesuctop R11— tuna CI13-19a. Ha
pYuKy nepeksiouartenst SAl oaeBaloT H30NALUHOHHBIH KOMMAYOK, HCKIIOYAIOLIK NopakeHHe
3/1eKTPHUYECKHM TOKOM MPH NONAaJaHHH HA KOPMYC Mepek/iouaTe/isl HanpsiKeHHs CeTH H Mpo-
60lf MHKPOCXEMbl CTATHUYECKHM 3JIeKTPHYECTBOM.

TpaHcpopmarop Tl HamaThIBalOT Ha KOJBLUEBOM MarHHtornposoje H3 ¢eppura 600HH
tHnopasmepa K10X6X5. O6morka I comepxur 80 BuTkOB mnposoma [13JIIO-0,1,
o6motkH 11 1 111— no 10 BuTkoB nposoaa IM3JIII0-0,27, o6mMotka IV— 22 BHTKa TOroO XKe
NPOBOJAA C OTBOJOM OT CEpEepHHbI.

Tpansuctop VT3 — tena KT361 c /o6biM 6yKBeHHBIM HHAEKCOM HJIH APYroH MaJIOMOLL-
HbIll KpeMHHEBOH CTPYKTYpBI p-n-p, TpaHaucrop VT4—KT315 ¢ no6oit 6ykBoit wiau apyroi
cTpykTYpsl n-p-n. Tpausueropni VT1, VT2— tunos KT3107A, KT3107B, KT3107H,
KT3108A-B, KT313A,B.

Jeranu yacoB pa3MelllaloT HA neyaTHO#H nJate ¢ ra6apHTHbiMH pazmepamu 130X 70 mm.
PacnosioxkeHne perajiel H NMPOBOAHMKOB Ha CTOPOHE YCTAHOBKH JeTaJjielfl MOKa3aHO Ha
puc. 37, a. Ha npoTHBOMOMOXHOH CTOpOHe, MoKasaHHOR Ha pHuc. 37, 6, ycTaHABJHBAIOT
HHAHKaTOp. B pesysibTare ynpasiieHHe YacaMH OCYIUECTBJISETCH KHOMKaMH, BBIXOASILIHMH
Ha 3a/IHIOI0 CTeHKY Kopnyca yacoB. [Ipu ycTaHOBKe Ha meyaTHyIo N1aTy BbIBOAB MHKPOCXEMb
DD1 caeayer chopMoBaTh B COOTBETCTBHH C pACCTAHOBKOH KOHTAKTHBIX IIOLLAN0K
neyatHoi nuatel. Peauctop R2, cayxatumit Ans orpaHuyeHHsi 6pocKa ToKa B MOMEHT BKJIIO-
YeHHS B CeTb, PACMOJIOXKEH B CeTeBOH BHJIKe.

B yacax MOJKHO HCMOJIb30BaTh MHKPOCXEMY, KBaplLeBbi Pe30HATOp, NMOCTOSIHHbIE pe3uc-
TOPbl H3 PAaJHOKOHCTPYKTOPa «DJIEKTPOHHKA-1».

[Tpu nepBoM BKJIIOUEHHH H HaJaXXKMBAaHHH Yachl MOAKIIOYAIOT HE K CETH, @ K PEryJHpy-
€MOMY HCTOUHHKY NOCTOSIHHOTO TOKA ¢ MakCHMaJbHbIM HanpsixeHHem 45...50 B (akkymyas-
Topel H pe3ncTop R7 mnoka He BKJIOYAlOT). YCTAHOBHB MHHHMaJbHOE HampsKeHHe
HCTOYHHKA M 3aMKHYB HaKopoTKO KoHgeHcaTopbl Cl u C2, moaKnio4aloT CeTeBYI0 BUJKY K
HCTOYHHKY (MOJIAPHOCTb BKJIIOYEHHSI TpPOH3BOJIbHA). [11aBHO MOBbILIAS HaNpsiKeHHe MH-
TaHH$, KOHTPOJHPYIOT noTpebasiemblit Tok. [Tpn 3HaueHnH Toka, pasHom 40...45 MA, Hanps-
JKeHHe MHTaHHA QUKCHPYIOT H, eC/IH HHAHKATOD He HAaYHHAeT CBETHTbCS, HAaXKHMAIOT KHOMKY
SB3 «YcraHoBkas. ITpn 3ToM poJkeH 3apaGoTaTh Npeo6GpasoBaTenb HAMNPSIKEHHS H 3acBe-
THTbCA HHAMKaTop HGI.

Ecnu npu Haxato#h kHomke SB3 «YcraHoBka» Haxumawt kHonky SB4 «CG6poc»,
HHAHKaTOp TacCHET, MocJje OTMyCKaHWSl KHomkH SB4 Ha HHAHKaTOpe NO/IKHBl OGbiThb OJHH
HYJIH, pa3nesienHble Muraioulei toukoit. Haxxae kHonky SB3 «YcraHoBKa» H 0lHOBpEMEHHO
c Heit KHonky SB5 «MuuyTbl» Han SB6 «Uacbl», ycTaHaBAMBAIOT HEOGXONMMOE TeKyliee
Bpemsl. Knonku SB5 u SB6 moxHO Haxumartb BMecre. [IpH nepexone MoKasaHHS MHUHYT
13 59 B 00 npoHcXoAMT yBeJHueHHe MOKa3aHHS 4acoB Ha eauHuuly. M3 cocrosinus 23
nokasanusi yacos nepexoast B 00.

Ecau HaXkaTb Ha KHOnKY SB2 «ByanabHHK», Ha HHAHKATOpe TakxKe NOSIBATCS BCe HYJIH —
3TO BpeMsl BKJIOUYeHHs1 GyaH/bHHKA. Ero MOXKHO YCTaHOBHTb TAaKHM, KaKoe HYXKHO, HaXaB
coBmectHo ¢ SB2 kHonku SB5 u (uan) SB6. [1pu HaGope BpemeHH BK/IDUYEHHS GYAHJIbHHKA
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Puc. 37. Meuaruan naara:
@ — CO CTOPOHbI YCTAHOBKH 3JIEMEHTOB; 6 — C NPOTHBOMOJOXHON CTOPOHbI




NOKA3aHUA 4AaCOB H MHHYT MOTYT JOCTHrath 99, 3TO He AB/ISETCH NMPU3HAKOM HeHCNPaBHOM
pa6otbl. Ecin onnoBpemenHo ¢ kHonko# SB2 «BynHAbHHK» HAXKaTb H OTOYCTHTb KHOMKY
SB4 «C6poc», Bpems BkaoueHHs1 6yauibHEKa c6pocuTtes Ha 00 uacos 00 MHHYT, X041 4acoB
NPH 3TOM He HapYLIHTCS.

Jlnst TOUHOrO nmycKa 4acoB Ha)XHMaloT KHOMKH SB3 «YcranoBka» u SB4 «C6poc» u
OTNYCKAIOT HX MO LIECTOMY CHTHaJly MOBEPKH BPEMEHH, MOC/e Yero OMHCAHHBIM Bbillle CMO-
cO60M YCT4HABIHBAIOT HEOGXOAMMbIE I0KA3aHHS TEKYILEro BPEMEHH H BPEMEHH BKJIIOUEHHS
6yaHNbHHKE.

[poBepky pa6oThbl 6yAH/BbHHKA C/efyeT MPOBECTH TaK: Ha6HPaIOT BpeMsl BK/IOUeHHSA Gy-
JUJbHHKA HA OfHY MHHYTY GOJblUe TEKYIero BPeMeHH H )XAYT COBNAjAeHHs MOKa3aHHs
TEKYliero BpeMeHH ¢ Ha6paHHbIM BpemeHeM. [IpH 3TOM KOJXKeH BK/IIOYHTbCS 3BYKOBOH
CHTHAJ, KOTOPbIH MOXHO BbIKJIIOYHTb Ha)KaTHeM Ha KHOMKY SB2 «Byauabuuk». 3ByKoBOii
CHTHAl MOXHO TaKxe OTK/MO4uTb TymGiaepom SAl. Heo6xopHMmylo rpomkocTb cHrHasa
yCTaHAB/IMBAIOT MOACTPOEUHbIM pe3uctpom RI1.

Y6eausiunch B HOpMaJbHOH paboTe 4acoB W Oyau/bHHKA, NMoaGupaloT pe3ucrop R7.
Jlast 3TOro ycTaHaBIMBAIOT HAa MeCTO CBexe3apsiKeHHble akkymyasitopul GBl u GB2,
BKJIIOYAIOT Yachl B CeTh (KOHEUHO, CHAB NpeBapHTeNbHO nepeMbluky ¢ KoHaeHcatopom Cl u
C2), naxumalor kHonkh SB3 u SB4 wu u3mepsiior Hanpsikenue Ha auome VD7.
OHoO n0JKHO GbITh 3aKpbiBaIOILEH AHOA MOAAPHOCTH H paBHo 1...2 B. ConporuBienue pe-
3ucropa R7 (B ku100max) uucjeHHo BeiGHpaoT B 30 pa3 Gobllle H3MEPEHHOro Hampsi-
KEeHHS1 (B BOJIbTax).

Ycranasausas potop konnencatopa C12 B kpaiiHHe MoJiOXKeHHS, Y6eX1aI0TCs, UTO B
OHOM H3 HHMX uachl cnewar, B japyrom — orcraior. Ecin 3To He Tak, Heo6xoaumo
noxo6path eMKocTb KoHAeHcaropa C16, nocsie yero nopo6paTh N0OJIOKEHHE POTOPA KOHAEH-
catopa Cl2, cootBercTBylollee HaHGOJiee TOYUHOMY X0y 4acoOB.

[Mpu naxxaTthu knonku SB1 «CexyHabl» Yachl HHAHLHPYIOT BMECTO 43COB H MHHYT MHHY-
Thl H CeKYH]bl TEeKyLerc BpeMEeHH, MPH OTNYCKAHHH KHOMKH — MepexOoAsiT B HCXOAHbIH
PeXHM HHAHKAUMH 4acoB H MHHYT. OTMeTHM, 4TO OMHCaHHble Bbllle Yachl HA MHKpOCXe-
max cepuu K176 u na mukpocxeme KA1016XJI1 npu Bcex OTMYLIEHHbIX KHOMKAX MHIHLH-
pYIOT TeKylliee BpeMsl B 4acax M MHHYTax (A/fl «KapMaHHOro» GYIH/bHHKA J0JKa GbiTh
Haxkata kuonka SB4), B oTaMuHe OT jajlee ONHUCHIBaeMbIX 4YacoB Ha MHKpOCXeMe
K145MK1901.

Cxema yacos Ha mukpocxeme K145MK1901 npusenena na puc. 38. Mukpocxema DD2
o6ecneynBaeT Bce HEOGXONHMbIE CHTHAJBI A/1A ynpasJieHus uiankatopoM HG1. Mukpocxe-
MOH ynpaBjsllOT NOCPeaCTBOM aecATH KHonok SB1—SBI0.

Hanpsikennsi, HeoO6X0AHMBIe /ISl MHTAHHS MHKPOCXEMbl H HHAHKATOPA, 06ecneunBaloTcs
G6JIOKOM MHTaHMsl, aHAJOTHUHBIM COOTBETCTBYIOLIEMY 610Ky OnHeaHHBIX Bhille YacoB. [1peo6-
pasoBaTe/b HamnpsKeHHSl NS MHTAHHA HHTH HaKajJa COGpaH TaKXe MO MOJYMOCTOBOM
cXeme, HO A.151 0O6ecneyeH sl HaJeXXHOrC caMOBO36YKI€HHS! B HEro BBEEHbl HHBEPTODPB! HA
snemente DDI.1 u Tpansucrope VTI. Kpome yJayulieHHst yCNOBHil camoB0O36yXKaeHHS,
TaKoe MOCTPOEHHE YMpollaeT H3TOTOBJEHHe H MNojk/aouelHe TpaHcdopmaropa. Yacrora
pa6othl npec6pasosarens okosao 40 kl'u.

TenepaTop 3BykoBOro cHrHajia co6paH Ha ABYX WHBepTopax — 3emedte DD1.3 u Tpan-
suctope VT5. Unseptop DD1.3 oxpauen orpuuateibHOR 06paTHON CBA3bIO yepe3 pe3HcTop
R12, BbiBOAsiLefi €ro Ha JMHeRHBIT yuacTOK XxapakTepHCTHKH. [IpH 101aue ¢ BbIXOaa 3s1eMeH-
ta DD1.2 nor. 1 kone6anus reHepartopa cpbiBatorcsi, TpaHsucrop VTS 3akpoiBaercsi. Pas-
pelwalouMM curHasom ssasiercs Jjor. 0 Ha Bbixone saemedta DDI1.2. OH Bo3HHKaer npu
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Puc. 38. Yacw Ha mukpocxeme K145UK1901

qor. | Ha onHoM M3 BeixonoB Bl 1 B2 mukpocxembl DD2. Curaan 6yauabHHKA npephiBaeTcs
umnyabcamu ¢ wacrotoil | I'u, nmocrynaomumu ¢ Bhixona S mukpocxembl DD2. Te xe
HMNyJbChl yepe3 TpaH3ucTop VT4 nocTynaior Ha aHOAbl pa3fie/ITe/IbHbIX TOYEK HHIHKaTOpa
H BbI3bIBAIOT HX MHTaHHe.

OtmeTHM, uTo MHKpocxema DD Bk/lOYeHa HEeCKOJIbKO HeOGbYHO — BbIBOA 14 coepHHeH
¢ o6ulMM NPOBOJOM, Ha BBIBOA 7 nojaHo Hanpsixkenne —9 B. Curnasiom Jor. 1 nas Hee
clyKHT HanpsixenHe 0 B, curnasom Jjor. 0— HanpskedHe — 9 B.

Bce neTtann uacoB pa3MelleHbl Ha MeuaTHOR mnJjate ¢ raGapHTHLIMH pa3MepaMH
132,5< 82,5 um. Ha puc. 39, a npiBeaeHO pacnosoKeHHe MpOBOLHHKOB MJAThi CO CTOPOHBI
yCTaHOBKH GOJIbIIHHCTBA 3J1eMEHTOB 4acoB, Ha pHc. 39, 6 — CO CTOPOHbl YCTAHOBKH HHAMKA-
topa HGI1 u kHonok SB1—SB10. Pacnosioxenue neraneii npuseneHo Ha puc. 40.

B uacax Hcnonb3yloT AeTasH TeX Ke THIMOB, 4TO H B MpeAbliyileil KOHCTPYKLHH.
[MeuaTHas nsata no3BosIfeT yCTAHOBHTb B KauecTBe KoHaeHcaTopa Cl HJH OQHH KOHAEHCA-
Top emkocTblo | MK®, uav aga 0,47 Mk® uau tpu 0,33 Mk®. Pesuctop R2 ycranasausaior
B cereBoit BHake. Ha pyuky Ttym6aepa SAl opeBaloT H30JHPYIOLIHH  KOJIMAYOK.

Tpaucdopmartop T1 HamaTeIBaloT Ha TakoM ke ¢eppHTOBOM Koable. O6moTka I conep-
*kuT 60 BuTKOB mposopa [13JI10-0,1, o6morka I1— 24 BuTKa mposoga [13J11I0-0,27 ¢
oTBOJOM OT cepennnbl. Jasi tpanancropos VTI, VT3 ponycTuMbl 3aMenbl, yKa3aHHble NpH
OMHCAHHH NpeAblaylllell KOHCTPYKUHH s TpaHsucropos KT3107A. B kauectse TpaH3HcTOpa
VT2 moxHo Hcnoab3osats KT3102A — E B MeTasiHueckoM HJIH 11aCTMAacCOBOM KOpRycax,
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Puc. 39. MeuatHan naara:
a — CO CTOPOHbI YCTAHORKH MHXPOCXeM; 6 — C NPOTHBOMOJOXKHOH CTOPOHBI
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KT3117A. Tpauaucropsl VT4, VT5-— nio6ble KpeMHHEBblE MaJIOMOILHbIE COOTBETCTBYIOLLEH
CTPYKTYPpHI.

Tak ke, KaK ¥ NpH NPOBEpKe OMHCAHHBIX Bblilie YaCOB, NEPBOE BKJIIOYEHHE NPOU3BOLAT
OT HCTOYHHKA MOCTOAHHOIO HaNpsiXKEeHHS ¢ MakcHMasbHbiM HanpsiKeHwem 30..35 B mpu
3aMKHYTOM HaKopoTKo kKoHaeHcatope Cl. [lnaBHO noBbilasi HanpsixKeHWe HCTOUHHKA, €ro
YCTaHaBJHBAIOT TakHM, 4TOGbl noTpe6isiembiit Tok cocrasasia 40...45 mA. ITpu 3TOM HaunHa-
em pa6oTaTh npeoGpasoBaresib HAMPSAKEHHS U CBETHTbCA HHAHKATOP, HA KOTOPOM HOJIXKHbI
NOSIBUTbCH YeTbIpe HYJS.

Ipu Haxkatuu Ha xHonky SB5 «Bpemsi» JOJKHBI 3aMHraTh pa3fesiuTelibHble TOUKH —
yachl BBILJIH HA PEXXHM HHIHKALUHH TEKYIULEr0o BPEMEHH. YCTaHaBJMBAIOT HEOGXOAMMbIe
NnoKa3aHusl HaxkaTHeM kKHONKH SBY «Ycranoska» u kHonok SB3 «Yachi» nnu SB4 «Muny-
thi». [Ipu nepexope nokasanuit muxyt u3 59 B 00 nepeHoca egHHHLBI B NOKA3aHHE YACOB He
TIPOHCXOLHUT.

[Tpu naxaruu kHonok SB6 «CekyHibl» 4achl MepexofsiT B PeXHM HHIHKALHH MHHYT
M CEeKYHJ TeKyLIero BpeMeHH, BO3BPAT B PeXKHM HHIHKALMH YAaCOB H MHHYT IPOUCXOLHT MpH
Haxartuu kHonku SBS «Bpemsi».

Koppexuvio nokasanuit 4acoB B NpoLecce 3KCIVIyaTallHH MPOU3BOAST C MOMOILBIO
kHonkH SB10 «Koppekuusi». Ee BkiiouenHe orivuyaercsi OT CTaHZAPTHOrO, OHAa AeHcTByeT
TONIbKO NpPH OLHOBPEMEHHOM Ha)katuH kHonkH SB5 «Bpemsi». Eciu nokasauusi MHHYT
cocrasasiiot 00...45, Ha:katue kHonok SB5 u SB10 npuBoanT K c6pocy noka3aHHi MHHYT H
cOXpaHeHHIO MoKa3anui yacos. Ecan nokasanus MHHYyT Haxogsitca B npegeaax 50...59, npu
HX c6poce NMPOHCXOANT YBeJHUEHHE TOKAa3aHHuil yacoB Ha eguuHLy. TakuM 06pa3oM, ANs KOp-
PEKIUHH XO[4a Y4aCOB HE3aBHCHMO OT TOTO, OMAa3[biBAJH OHH HJH CIEIHJH, JOCTATOYHO
HaxkaTh KHOMKH SB5 u SB10 u oTnycTHTb HX MO ILECTOMY CHrHaJy NMOBEDKH BpEMEHH.

Heo6xoauMocTb HaXKaTHS AyX KHOMOK [J/15 KOPPEKLHH HJIH YCTAHOBKH HEOGXOLHMBIX 10-
Ka3aHUH HCKJIIOYAaeT BO3MOXKHOCTb €60 XOa YacOB MPH OIIHGOYHOM HAXKATHH HA OfHY H3
KHOTOK.

Kak ykasbiBanoch Bblllie, 4achl HMeIOT gBa GyaHJibHHKA. JlJ1s BbI30Ba HA HHAHKALMIO
BPEeMEHH BKJIIOUYEHHS JI0GOT0 U3 HHX HeOGXOAHMO HaxaTb KHONKy SB1 «Byanabhuk 1» uau
SB2 «byaunbhuk 2». Ilpu nepBOoM Ha>kaTHH HA 3TH KHONKH MOCJe BKJIIOYEHHS 4YacoB
Ha Ta6.10 BO3HHKaeT nokasanue 55 4ac. 55 muH. Heo6xonHmoe BpeMmsi BK/IOUeHHSE GyauJib-
HHKA YCTAHABJIMBAIOT MpH Ha)kaTHH KHonok SBY «Ycrawoska» u SB3 «Yacel» unn SB4
«MMUHYTbI», MPH 3TOM MOKA3aHHA KAK YacoB, TAK U MHHYT MOTYT u3Mmenstbesi ot 00 mo 59.
Jasi npoBepkH paGoTbi GYAHIBHHKOB HEOGXOLHMO YCTAHOBHTb BPEMS BKJIOYEHHS OLHOTO
GyIHabHHKA Ha | MHH GoJblle TeKyulero BpeMeHH, apyroro —Ha 2 wmuH. [lpu
COBMAjJIeHHH MOKA3aHHH TEKYlero BpPeMeHH C BPEMEHeM BKJIOUYEHHS MepBOro GyIuibHHKA
DOJI2KEH BKJIIOUHTBLCS NPepbiBHCTLIH 3BYKOBOH CHTHAJI, KOTOPbIH MOXKHO BbIKJIIOUHTb HAXKAaTH-
em Ha KHonky SB5 «Bpemsi». To Ke HO/MKHO NMPOM30HTH W NMpPH COBNAZEHHH MOKA3aHHI
TEeKYILlero BPeMEHH H BPEMEHH BKJIOUEHHSI BTOPOTO GYIHJIBHUKA.

3BYKOBO# CHFHAJ MOXHO TakKe oTkiaiouath TymGiaepom SAl. OmbitT 3KkcniayaTauuu
4acoB MOKa3aj, uTo yjo6Hee HMeTb [Ba BLIKJIIOYATess, C MOMOLLBIO KOTOPHIX MOXHO
ynpasJsiTh OTKJIOUeHHEM GYAHIbHHKOB pa3aenbro. Ogun H3 BbIKJIIOYAaTENEeH CeLYeT BKIIO-
udTh B uenb Bhixoga b1, apyroit — B uenb Bbixoga B2 mukpocxemb DD2, BbikIIOUaTEND
SAl npH 3TOM HCKJIIOYHTD.

Yachl MOXKHO HCMOJIb30BATh Kak TaMep. Bpems Bhigep:kku Tafimepa HaGupaercs B MH-
HYTaX ¥ CeKyH/ax noc.1e HaxxaTus Ha kHonky SB1 «Byxuabuuxk 1», B peaynbrare uero spemst
BKJIOUeHUs1 6y aunbHuKa TepsieTcs. [Tyck Tafimepa ocyuliecrBasieTcst kHonkoit SB8 «Taiimep».
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INokaszauus Ha MHAMKATOpe YMEHbLIAIOTCSA, H MOCJE MOSIBJACHHS BCCX HYyJeH HauHHaeT 3BY-
yaTb HenmpepbiBHbIH curhans. CHrHan MoxeT ObiTb NpEPBAH HaXKaTHem Ha kHomky SBS
«Bpemsa». JlnuTeabHOCTb 3ByYaHHs CHrHajla TailiMepa, TaK Ke Kak H GYAHJIbHHUKOR,
coctasaser 55 c.

[Mpu paGore TaiiMepa NOPTUTCS BpeMsl BKJIOYeHHsi Bropcro Oyiauabhuka. Ecan
e BO BpeMmsi paGoTbl TaliMepa HaxumawoT Jo6yio u3 kHonok SBI, SB2, SB5—SB7,
TeKyllee BpeMsl TaliMepa 3aMOMHHAeTCA B Yacax Kak BPeMs BKJIIOYEHHS BTOPOro GYiHb-
HHKa, 4YTO MOXXHO HCNO/Nb30BaTh AN YNPOLICHHS HAG0pPa BPEMEHH BKJIOUCHHS BTOPOrO
6yaunbuuka. Ha6panhoe Bpemsi paGothl Talimepa npu ero paGore He cGHBaercs.

Yacbi no3BosSIOT 3a(DHKCHPOBATL HA HHIMKATOPE TeKylllee BpeMs B 4acaXx H MHHYTAX HIH
B MHHYTaX H CEeKyH/aX, AJsl 4ero 1npu pa6GoTe 4acoB B COOTBETCTBYIOUIEM PCIKHME HAKH-
MaioT kHonky SB7 «®ukcauusi». Cam X0 4acoB npH 3TOM HE HApywWaeTcs, W nocae
HaXaTHs KHOMOK SB5 «Bpemsa» uan SB6 «Cekynabi» Ha HHAHKATOpe nosiBasieTcs npa-
BHJIbHO® TeKylllee BpeMsi.

C nomowikio KHonKi SB7 «Pukcanua» ocTaHaBIKBAIOT TAKXKE H OTCYE1 BPEMEHH Talime-
pa, HO MOBTOPHbIA NYCK TafiMepa NPOHCXONUT OT HAYAIbHO YCTAHOBJIGHHOTO BPEMeHH paGCThl
Talimepa.

[Mocsie npoBepkH CHUMAIOT MepeMbluky ¢ koHaeHcatopa Cl H BKJIIOYAIOT yacbl B CeTh.

B uacax ucnoabayior aeranu ot Hatopa «Craprt 7176»>— Yachl 51€KTPOHHBIE — MUKDO-
cxema K145MK1901, ksapuessiii pesonatop PB-72, unaukarop UBJ11-7/5, nnon K1522B,
Tpu crabunutpona [1814bB, pesucropsl.

IMpu orcyrcrBun uuankatopa MBJI1-7/5 B nByX nocieqHHX KOHCTPYKIHSIX uyacoB
MOXKHO 6€3 nepefiekd Me4aTHOH NJaThl HUCHOJb30BATb UYeTbipe JIOGLIX OLHOMECTHbIX
JIIOMUHECUEHTHBIX HHMKATOpa, H3rOTOBHB IUIA MX NOLKMOUEHHA nevathyio naaty. [pumep
TaKoH NuaThl AJIS yCTaHOBKH MHAHKaTopoB MBIl npusenen na puc. 33 (nnata MeHbuiero
pasmepa). [lpu ucnonb3oBannuy HHANKATOPOB, OTAHYHLIX OT MBJ11-7/5, Heo6xoaumo nepe-
CUMTATb YHCJO BHTKOB HaKajbHbIX OGMOTOK TPaHCGHOPMATOPOB.

[ns obecneyenusi Gecc6oiHOM paboThl uacoB Ha Mukpocxeme KI45HMKI901 npu
nepepbiBAX B MOJaye HANPSIKEHHS MHTAOWEeH ceTH B 4achl MOXKHO BBECTH PE3EPBHYIO
6atapeio U3 aByx akkymyaaropos 7J1-0,1 (puc 41). Pesucrop R17 caenyetr noaobpats
TaK XKe, KaK H B MPE/bl 1y ILMX KOHCTPYKIHAX, 418 o6ecneyeHts Toka NoA3apsiaa akKyvy.isi-
topos 30 MKA. Buison | mukpocxembl DD2 fonken 6biTb MOAKMIOYEH, KAk H B OCKOBHOM
BapHaHTe uacos, K uend —27 B.

NEPBHYHLIE KBAPLLEBBIE YACHI

Ha MHOTHX npeaAnpuATHAX, B yUpeXXICHHSAX, LIKOAX U APYriux o6utect-
BEHHbIX MECTaX YCTAHABJAMBAIOT 3/1€KTPHUECKHe Yyachl. [TuTaune OHU MONYYAIOT OT TAK HA3BI-
BaeMbix nepeuyHbIX uyacos. O6bIUHO 3TO crewanbHble MAATHHKOBHIE YAChl C KOHTAK1aMH,
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Puc. 42. CxemMa nepBHYHBIX 4acoB

[I0AAI0UIMMH KaXAYI0 MHHYTY HMNY/abCbl 24 B MeHsoLleHcs NOIAPHOCTH — HMEHHO TakKoe
nuTanue Tpebyercs AN BTOPHUHBIX 3JEKTPHYECKHX 4acoB. MasiTHHKOBbIE Yachl MaJIOHALE XK -
Hb', TPOMO3KH H TPeGYyIOT CHCTeMaTHUECKOro yxona. Mx TOUHOCTL CyLIeCTBEHHO ycTynaer
TOYHOCTH KBaplEBblX 4aCOB.

OnucnlBaemble 31€ch [IepBHYHbIE KBAPLEBble YaChl HMEIOT Masbic raGapHTHbIE pa3Mepbl U
0641a1aI10T BbICOKOH TOYHOCTBIO, OT HHX MOTYT pa6otaTbh A0 40 BTOPHUYHBIX 3JEKTPHUYECKHX
yacor. Yacbl o6ecnednBaioT TakxKe YCKOPEHHbIH X0 Bhepes, YTo HEOGXOLHUMO Mocje nepe-
pblBOB B rojaue MHTAHUA.

Cxema uaco npusejieHa Ha puc. 42. OcHoBY ycTpolicTBa cOCTaBAsIeT KBaplLeBbill rexe-
paTop ¢ AejMTeseM 4acToThl 10 | uMny/abca B MHHYTY Ha Mukpocxeme DDI. Yepes
nepekmouareiab SA3 u auddepenunpyowyo nenb CO6RS MMNyabchl MOCTYNalOT Ha BXOL
cuetHoro Tpurrepa DDZ2. Hanpsxenue Ha Bbixoae Tpurrepa meHsietcd | pa3 B MHHYTY,
BKjiouas Ha | muH Tpansucropbl VT, VT2 u pene K1 u Boikiiouas ux takxe Ha | muH. Pese
CBOMMH KOHTAKTAMH KaXKIVIO MHHYTY NEPEKiOUaet MoJsipPHOCTL MOCTOSIHHOTO HAMPSKEHHUS
24 B, nocrtynaiomero ¢ Bbixoga Bhinpamkress VD1 Cl Ha Bblxoguble 3a)XHMbl 4acoB
XT1 n XT2.

[Tutanue BTOpUYHBIX YaCOB MOCTOSHEBIM HAMpPS KeHHEM MeHsI0uleHca NoIspHOCTH 06ec-
neuxsaer GOJbLIYIO MNOMEXOYCTOHYMBOCTb [0 CPABHEHHIO C HMIYJbCHbIM MMTaHHEM H
ynpolaeT nepBHYHbIe 4aChL.

Cseroauoast HL1 v HL2 unauuupyor paboty wacos.

IMpenoxpanurens FV1 Ha Tok | A 3amiuuiaer yachl OT KOPOTKHX 3aMbIKaHU B BbIXOLHOH
uenu. IlpH nepcropadun npenoxpaHuTeas 3a)kuraerca To.abko cBetoadonr HLI, urto
HH/IHUHPYeT HEHCIIPABHOCTD.

[Mepekniouateab SA2 ciayKHUT 418 TOYHOTO MyCKa 4acoB, nepekaoyarenb SA3, KoTophbiit
MOXET 01aBaTth ¢ Beixoga S mukpocxembl DD1 umnysbenl ¢ yacroroit 1 ', o6ecneynBaer
KOHTPOJb PaGOThl MEPRUUHBIX UACOB H BO3MOXKHGCTb YCKOPEHHOTO M€peBoja BTOPHYHbLIX
4acoB Brepes.

[Tyck yacoB ocyiuecTaasieTcss caefylouHM o6pa3om. Bce BTOpHUHBIE yachl BpY4HYIO
YCTaHABAMBAIOT Ha Gavckalwni ueiblii yac. B nepBuuHbIX uacax 3aMblKalOT KOHTaKThbl
nepekaouares SA2, nepeknoyatesb SA3 yCTaHABIMBAIOT B HHIKHEE M0 CXEMeE M0JI0XKEHHE.
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Puc. 43. MeyaTHan naata nepBUUYHKX YaCOB

Bkawouyaior nepsuutible yachl TymGiepoM SA1 M RpoBepsIOT N0OKA3aHUA BCEX BTOPHUHBIY
yacos. Ecii kakne-11160 U3 HHX NOKA3bIBAIOT YCTAHOB/IEHHbIH Yac noc | MuH, TO OTKAIOYA-
I0T KX OT MEPBHUHbIX, YCTaHABJIHBAKT BHOBL Ha TOT XK€ UeJbll Yac W BHOBb MOAKTIOHAIOT
K MepBHYHbIM, MOMEHSIB MOJIAPHOCTb MOK./II0eHUs.

Cnycrsi 1 ¢ mocsie 11ecTOro CHrHana foBepKH BPeMEeHH KhOHTAKTHl SA2 pasmbiKaloTca.
Cocrosuue Tpurrepa DD2 ne nuamensiercs, peae K1 oikiaioueno. Cnycrst eute 39 ¢ Ha Bbixone
M wmukpocxempt DDI nossasierca sor. 1, no coctosnue tpurrepa DD2 He namensiercs.
Yepes | MHH nocse wectoro curuana jor. | Ha sbixoge M DD 1 cmensieres Ha aar. 0, vkazan
Hblil nepenaa vanpsixkeHus npoaudoepennupyercs uenbioc C6R5 W B BHAE KOPOTKOrO M-
My/ibca OTPHLATEIbHON NOMSPHOCTH 1OCcTYnaet Ha Bxog Tpurrepa DD2. Cnaa sToro umny.ab-
ca nepekaovaer tpurrep DD2, nonspHOCTb BbiXOAHOrO HaRPAMKECHHA H3MEHTCTCA va o6paT-
uyto. TIpn oTcyterBun AnddepeHunpylOLIell UenH nepekJioueHHe NONFPHOCTH IPOHCXOH-
J0 Obl yepe3 39 ¢ nocje mycka., a He uepe3 | MHH, YTO 3aTpyaHSNO Obi TOUHBIH NYCK.

Koppekiysi noka3aHuit BTOPHYHBIX YacoB B I1poLeCCe IKCNAY aTalHH POI3BOINTCH Ce-
nviouiim o6paszom. B nocneaHiol0 MHHYTY uaca, KOraa MHHYTHblE CTPCJAKM BTOPHUHBIX
4acoB MOKa3bBalOT 59 MHH, 3aMbIKAIOT KOHTAKThl fepekaioyareass SA2, ripu 3ToM uachi
NepeKkaoualoTcsl H HauuHaloT nokasbiBaTh U0 muH. Cnyers | ¢ moc.de wecToro cursaia
MOBEPKH BpeveHH Ppa3MbiKaloT KoHTakTel SAZ2, uto obecreuynBaeT TOUHLIH MYCK YacoB.

B uacax ucnoabsylor pesucropbl MJIT. koknencatopnl K50-29 (Cl1), K52-1 {C2).
KT4-256 (C5). KM-5, kpapueBblii pe3oHaTOp OT HAPYuUHbIX 4acos Ha uactoTy 32 768 I'u.
Pene K1 tuna P2C-9 (nacnopt PC4.421.201), tpanchopmatop TH-32. Mocr KLI405A
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MOXHO 3aMEHHTb Ha Jo6ble J1HOABI C pabuunM TOKkOM He menee 0,5 A, anonnt KI503A —
Ha Jio6ble masomouiHble, TpaHsuctop KT315I — Ha .11060i ManoMOILHBIA Tpan3ucTOp
CTPYKTYpPbl N-p-n ¢ paGouum Hanpsixkennem He menee 30 B, tpansucrop KT815A — ha
06O N-p-n TPAH3HUCTOP cpeaHedt MouLHOCTH. CTaGUAHTPOR MOJKHO HCIIO/1b30BATh JIOGOTO
THMAa Ha Hanpsixenue 7...10 B, cerognonbi — JioGble.

[Toutn Bce metany nepBHYHbIX YAaCOB YCTAHABAHBAIOT HA NEYATHYIO MJIATY C raGapHTHbI-
mH pazmepamu 70X 90 mm (puc. 43), ceeroanonrt HL1 1 HL2 Bnasinbl co cTOpoHbI MeyaTHbIX
nposoaunkos. Ilevatnas nnara nomeuesa B kopnyc ¢ raGaputHbiMu pasmepamu 100X
X 200X 80 MM, Ha BepxHeH NMaMenH KOTOPOTO pas3MelleHbl BCe OCTaJbHble 1eTajH 4Yacos.
CsetonHobl BLIBEJEHb Yepe3 OTBEPCTH B BEPXHEH MaHesH.

TToACTPOAKY TOUHOCTH XO4a MacOB NPOH3BOAAT MPH MOMOLH UH(POBOro YyacToTOMepa,
BXOJ KOTOPOTO MOAKTIOHAIOT K Bbixoay S mHkpocxembl DDI. YcranoBus wactotomep B
peXHM H3MepeHHs Neproja ¢ uacToTod 3anoanenusn 10 M1, noACTpOCUHBIM KOHAEHCATOPOM
C5 no6uBaloTcs nepHoda HMilysbeoB, paBHoro 1 ¢. Tlocie ABYX-Tpex Helenb 3KCMAyaTaluu
HACTPOHKY UACOB YTOUHSIOT. XOPOLUO OTPEryJIHPOBAHHbBIE Yachi 06eCleurBalOT TOYHOCTb XO-
la He XyXe 2 ¢ B MecCsl.

MPHBOP 1Jisl HACTPORKH YACOB

Jlnst HacTpOHKK KBapLEBbIX reHepaTopoB YacoB Ha uactoty 32 768 [y
MOXXHO H3TOTOBHTb HeCJOXHbIH 1npu6op. OH COZEPKHUT KBapUEBLIH TreHepaTop, TOYHO
HacTpoeHHbIA Ha yactory 32 768 I'u, ¥ $Ha30BbiH KeTEKTOp €O CBETOAHOLHbIM HHIHKATOPOM.

Cxema (a3oBoro gerektopa npHBepeHa Ha puc. 44. Ha Bxon F.,y mogaercs curwad
¢ KBaplueBoro reHepaTopa HacTpaHBaeMbiX 4acoB, Ha BXOA F,,— ¢ 3TajoHHOro KBapuesoro
reHepaTopa. ®pouTbl UMMYJbCOB, NOCTynawUHX Ha Bxoas C D-TpHTTepoB MHKpOCXeMbi
DD, ycranaBiup2ioT 3TH TpHrrepol B coctosinne 1. Ilpu ycranoske Tpurrepa DD1.2 B | on
CBOHM BbIXOJHbIM CHrHanoMm yctaHasausaer Tpurrep DDI.1 B 0. B cBolo ouepens, Tpurrep
DDI1.1, 6yayun vcraHos.nen tpurrepom DD1.2 B 0, c6pacbiBaet stoT Tpurrep takxke B 0.

B pesynbrate rio dpoHtam MMiyabcoB Fuw TpHrrep DDI1.1 ycranasausaerca B 1, 1o
¢pouram umnyabcoB Fo, — cOpachisaercs B 0. [IauTeNbHOCTb €JHHHUHOTO COCTOSIHHS
TpHrTepa onpejeasieTcsi pasHocTbio a3 curuaioB Fuy # Fuo. Ecan uactorst o6oux
CHTHAJIOB COBNA2IOT, Pa3HOCTh (a3 MOCTOAHH3, cpejiHee HanpsixKeHHe Ha cBeToHone HLI
TIOCTOSIHHO, SIPKOCTb €r0 CBEYEHHS MOCTOSHHA.

Ecait yacToThl CHrHAIOB He COBNAAAIOT, CPeiHee HanpsKeHHe Ha CBETOAMO/1E MeHSICiCs,
MeHsleTcsl H ero sipkocTb. [Jdasi npumepa Ha puc. 45 nokasau cuyuail, korpa Fi.w<<Fin B
3TOM CJyuyae SIpKOCTh CBETOAHOJA MIABHO YMEHbLIAETCH, 3aTeM CKAuKOM YBe.lHUHBAeTCs,
CHOBA MAaBHO yMeHblIaeTcsl W T. A. Ecau pasnoctb yacror He mpesbimaer 5 I'u. srtor
3 ekt xopoiwo sameten. [Liasi rpy6oil nopcTpoiKK napadsesbHo CBETOAHOAY MOAKNIOUAI0T
BBICOKOOMHbIH Tejle(UH, TOYHYI0O HACTPOHKY NMPOH3BOJAT MO CBETOAHOLY.

HanpsixkeHne muTanus a1pH6GOpa He J0J12KHO NPeBbIILATh HANPAKEHHS MUTAHNA HACTPpar-
BaeMblX 4acos. YA06HO icreb30BaTh 6aTapelo Ha HanpskeHue 4,5..5 B, B sTom cayuae
MOX>XHO HacTpPaHBaTb yachl ¢ HanpsixKeHwem nuTauusa 4,5..9 B.

KBapuesbiii reHepatop npu6opa MoxHO co6paTh no cxeme puc. 46. 31ecb HCNOAb3YIOT
NPAKTHUECKH JIIOGYIO POCTYIO JI0THYeCK) i0 MHKpocxemy. Llenecoo6pasnee Henoab3oBaTh re-
HEepPaTop Kakux-JAKHGo 4acoB, YTO MO3BOJSCT KOHTPOJIHPOBATL TOUHOCTDL 3TaJOHHOTO TeHepa-
Topa. Y0640 HCno/b30BaTh reHepatop GyanibiHKa 110 cxeme puc. 29. ®aszoBbiil Ae1eKTOp
pHC. 44 MOXKHO YCTAHOBHTbL B KOPIyC 44COB, €C/JH co6paTh ero Ha MuKpocxeme K564TM2,

47



npz.1 apz.1

Fa_Ur=ggp| | 23075
7 01
R kssr7mz

Puc. 44. MpuGop naa Hacrpoiiku wacos  Puc. 45. Bpemennan anarpamma paGorb npuGopa

Puc. 46. Ksapuesnii renepatop mnpu6opa
(R4-510 kOm)

ApasAwLelics aHanorom MHkpocxembl K561 TM2, Ho umeloulell mMeHbluive rabapuTHble pas-
Mepbi.

Ipu orcyrerun curHana Fu,y tTpurrep DDI1.1 nocrosiuno Haxoaurtcs B cocrosinuu 0,
CBETOJHOJ BBIKJIOYEH, MOITOMY YBE/JHUEHHS TOKA MOTPeS/eHHs YacamH MPAKTHYECKH He
TIPOHCXOUT.

[TpuBeeHHBIMHM OMHCAHHSAIMH CXEM 3/1EKTPOHHBIX yacoB Ha MOTI-mukpocxemMax He orpa-
HHUHBAIOTCS BO3MOXKHOCTH PanoI06HTe/1eH Mo HX KOHCTpYHpoBaHHio. [TosiBasiioTcs Bee HO-
Bble CMeLHaH3HPOBaHHble MHKDOCXEMbI: CO BCTPOEHHbIM KaJleHAapeM, CHeUHaJNbHO aJf
YCTaHOBKH B aBTOMOGHJIb, [/ BCTPAMBaHHUA B MUKpomnpoleccopHbie DBM u np. Hekoropble
TIPHHUHKIBI KOHCTPYHPOBAHHSA, ONMMCAHHbIE 31€Ch, MOXKHO PACNPOCTPAHHTb H HA YaChl C HOBbI-
MH MHKPOCXeMaMH.

ABTOop HajeeTcs, YTO JAHHAF KHHFA MOMOXET MHOTHM DPafHONIOGHTENAM HE TOJNbKO
yCNeLIHO NOBTOPHThL ONMMCAHHbIE KOHCTPYKIHH, HO H TBOPYECKH MOAOHTH K CAMOCTOSITENILHOM
pa3paboTKe H H3rOTOBJIEHHIO MHOTHX MOJIE3HBIX H HHTEPECHBIX YCTPOHCTB.
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COIEP)XAHHME

TIpHHUMIB NOCTPOEHHSI 3J€KTPOHHBIX YACOB

DAEeKTPOKHBIe yackl Ha MHkpocxemax K176UE2

DneKTPOHHbIE yachi ¢ reHepaTopoM Ha Mukpocxeme K176UES5 .

DneKTPOHHBIE Yach ¢ reHepaTopoM Ha MuKpocxeme K176UE12
Byanabhuke B 4yacax Ha Mukpocxemax cepun K176

eKTpoHHBIE GyAHABHHKH HA CMEUHaIH3HPOBAHHBIX MHKPOCXeMaxX cepuu Kl76
Yacwi-6yauabHHK Ha cneunanusuposauusix BUC .

IMepBHuHbie KBapueBble yachl

TpuBop ans HacTpofikk yacos

CnHCOK sHTepaTyphl
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