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TlpeaucioBue K TpeTheMy M3IAHHIO

LInpokoe ncmodb3oBaHue LUHGPOBOM TEXHHKH B PaAHONIOGHTENbCKOM TBOD-
9ecTBE CBH3aHO C NOSABJAEHHEM HHTErpaJbHEIX MukpocxeM. Iludpomme ycTpoiictra,
COGpaHHBIE IEJHKOM Ha JNHCKDPETHBIX TPAH3HCTOPaX H JHOJ2X, HMENH 3HayHTeNbHbIe I'a-
GapHTH M Maccy, HeHaleXHo paGoTajy H3-3a GOJDBHIOrO YHCHa 5/IEMEHTOB H 0COGeHs
HO — IasiHBIX COelHHeHHi. VIHTerpasbHble MHKDPOCXeMbl, cOAEPIKAllHe B CBOEM COCTa-
Be MECATKH, COTHH, a8 HHOTAA H THICAYH H AECATKH THICAY KOMIIOHEHTOB, IO3BOJIHJH
M0-HOBOMY HOAOHATH K HpPOEKTHPOBAHHIO X H3TOTOBJEHHIO nudpoBEIX ycTpoiictB, Ha-
JEXKHOCTh OTHENbHOM MHKPOCXeMbl MaJo 3aBHCHT OT YHCNA 5JeMeHTOB M GJH3Ka K
HafeXKHOCTH OJHHOYHOIO TPAH3UCTOPA, a mnoTpebisgeMas MOIIHOCTh B mepecyere Ha
OTAEJbHH KOMIOHEHT Pe3KO YMEHbHIAeTCS [0 Mepe NOBHIIEeHHS CTeleHH HHTerpalHH.

B pesyipTaTe Ha MHKpPOCXeMax CTaJO BO3MOXKHHM cOOMpaTh CAOXKHeHuUIHe yeT-
po#cTBa, H3rOTOBUTL KOTOPbE B PANHOJIOGHTENbCKHX yCTpPOiicTBax Ge3 HCIOJb30BAHHS
MHKpocXeM Oblo Gbl cOBEpILIeHHO HeBO3MOXKHO.

PaspatoTke mndpoBblXx ycTpoHcTB pajyHomoGHTENMH MelIacT OTCYTCTBHE CHCTe-
MATHUCCKOTO H3JIOXKeHHsI BOMPOCOB IPAKTHYECKOTO HCIOJL30BAHMA MHKpOCXeM B pa-
IZuoaobuTtenbcKofi utepatype. FMelolyecss KHHIM HAyYyHOro XapakTepa 4acTo MOXs
XOAAT K BONPOCAM HPOEKTHPOBAHHA LUQDPOBHIX YCTPOHCTB C TEOPETHUECKHX NO3HLHHA
6e3 yuera ocoGeHHOCTeH HMHTerpajbHbIX MHKDOCXEM DAa3/IMUHBIX CepHH, 4 ONHCaHHe
IPaBHJ HCHOJIb30BAHHA KOHKPETHBIX MHKpOCXeM pa3fpocaHo NO CHeUHaJbHHM H3[as
HHAM, DYKOBOAAIIMM TeXHHYECKHM MaTeppajaM M CTaHIApTaM, HEJOCTYNHHIM IHe
pokoMmy Kpyry panuoJioburejefi. ABTOPOM cHeNaHa NOMHTKA BOCHOJHHTb 3TOT NpO-
6eJ.

B ocHoe cBoeli KHUra CONEPXKHT ONHT ABTOPA IO H3YUEHHIO U NPHMEHEHHIO MHK-
pocxem TTJI-cepuit (B ocHoBHOM cepun KI155), yacTHYHO HaIIeAIIHil OTpaXKeHHE B
CTaThsiX, OoNyGAHKOBAHHEX B XKypHane «Paguos B 1977—1987 rr. B KHure omucaHH
Kak ofuiHe BOMPOCH NpPHMeHeHHS KOoMOHHau#oHHHX (aneMentni M-HE, WU-WIWU-HE,
HE, WJIW-HE, W, WIH, nemmdppartops], MYJIbTHIVIEKCODE, NPeoGpasoBaTesNH KOAOB,
CyMMaTOphl IO MOAYJIO 2, NMOJHLIE CYMMAaTOphl), IOCAELOBATENbHOCTHHX (TpHITEpH,
CYETYHKH, CABHTAIOLIHE PErHCTPH) HHTEIpaJbHEX MHKPOCXeM H XKIYIUX MYJIbTUBHOG-
paTopos cepun KI55, Tak B ONHCAaHHA NpaKTHYECKHX KOHCTPYKIMHA ¢ HX IpHMeHe-
nueM. OnucaHuS JOCTaTOYHO AETAJNH3HPOBAHBI, coiepxkaT oObscCHeHHe npHHuMNa Jef-
CTBHS, BpeMeHHble NHarpaMMbl, YKA3aHH O HACTPOHKe, yepTeXkH NeYaTHBIX /AT,



IINOPOBBIE MHTETPAJIBHBIE MHUKPOCXEMBbI
CEPHH K155

OO6wmue cBenenuns

OreuecTsenHas NPOMBIUIICHHOCTh BHIYCKAET OGIIHPHYI0 HOMEHKJATYPY HH-
verpampubix Mukpocxem (MC). Illmpokoe mpuMeHeHHe AJA IOCTPOEHHS YCTPOHCTB
@BTOMATHKH H BHIUHCIHTEJbHOH TEXHHKH HAXOAAT UH(PPOBble MHKPOCKeMH CepHH
K155, koTopsie H3TOTOBJANTCA MO CTAHAAPTHOH TEXHOMOTHH Gumoasprux HMC tpan-
sucTopHO-TpansucTopHoit Jordku (TTJI). Homenknarypa mukpocxemsl cepun K153
cocrasiser cBhimle 100 HaHMeHOBaHHIL

Bee muxpocxemst cepun K155 umeior Hanpsaxenue nutanus 5 B=5%. Hurer-
paibHbie MHKDOCXeMbl BBITYCKAIOTCA B IIACTMACCOBHIX KOPHYCaX 4eThipeX THIIOB,
OTAHYAIOMHXCA YHCJAOM BLIBOAOB (8, 14, 16, 24) u pa3mepamHi, H HMelOT AHAUA30H
paGounx Ttemnepatyp —I10...+70°C. YacTs MHKpOCXeM BBIIYCKAeTCS TakKkKe B Ke-
paMHyecKHX Kopnycax u HMeeT oGosHaueHHe KMIS5, TeMneparypHLIi AnanasoH MHK-
pocxeM B KepaMHYecKHX kopmycax —45 .. -+85°C.

Muxkpocxemn cepun K155 uMeioT BBIXOZHOH ypoBeHb Jordueckoro Q (qor. 0) He
Gonee 0,4 (runosoe snauvenne 0,1 ...0,2 B), BuIXOAHOH ypoBeHs Joruwecko# 1 (or. 1)
ne Menee 2,4 B (tunoBoe snauenne 3,2..3,5 B), THNOByIO HArpysouHyio cuoco6-
"ocTb — 10.

B rabn. 1 npHBeIeHB 3HaUeHus NOTPeGJsieMOH MOIHOCTH, MPEAE/]bHOH HACTOTHI
TAaKTOBBIX HMIYJBLCOB, YHCJAO BHIBOJOB KOpHyca H pasBOJKAa BLIBOXOB MHTAHHA, a
TaKXe HOMEpA CTPAHHI KHHTH, HA KOTOPHIX HAHO ONHCAaHHe MHKDOCXeM 3TOfi CepuH.

Iprn npoexkrHpoBaHun NHGPOBEIX HPHOOPOB CcJAeAyeT HMeTb B BHAY, 4TO (ak-
wHYecKoe ObICTpOAeiCTBHE TPHITEPOB H CHETYHKOB IpeBHIIAeT yKasaHHoe B TaGu, |
8 1,6—2 pasa, a morpe6asiemas MOWHOCTb B cpefHeM B 1,5—2 pasa MeHbuie mnpe-
XeAbHOM, yKasaHHOH B TaGJHue.

Ilpn paspaGoTKe NPHHIHNHAJILHHX CXeM DPA3JHUYHLIX YCTDPOMCTB BCerZa BO3HUKa-
€T BONpOC: 4YTO JeJaTh C HEHCNOJAb3YeMbIMH BXOJZAMH HHTEIDANbHBIX MHKPOCXEM?
HOas TTJI-MERpOoCcXeM, K KOTOPHM OTHOCATCS MHKpocxeMmpl cepHH K155, BoamoxHO
HECKOJIbKO BAapHAHTOB. Bo-mepBHIX, HEHCHIOJMb3yeMble BXOXbI MHKDOCXEM MOXKHO HH-
KyJAa He NMOJKJIOYaTh, T. €. MOANAHBATh K KOHTAKTHOH IJOWlaJKe MHHHMAJbHBIX pas-
MepOB, K KOTOPO#i (3T0 BaXKHO) He HMOJKJIOYeHH npoBoXHHKH. IIpH Takom BapuaHTe
HECKOJIbKO yMeHbIIaercss GuicTpojefictBHe mukpocxeM. Has HC uexkoTophx cepHil
(K533, K555, K530, K531 # ap.) ocTaBJATb BXOXAb! HEMOAKJIOYEHHHIME He JOMycKa-
ercs, Bo-BTOPHIX, BO3MOXKHO NOJKJ/IOUCHHE HEHCIOJb3YeMBIX BXOJOB K HCIOJb3YeMBIM
BXOJAM TOI'O e 3JEeMeHTa, HO 3TO yBEJHYHBAET HATPY3Ky Ha MHKpPOCXeMy — HCTOY-
BHK CHTHAJ4, YTO TAKXKe CHHXKaeT GuicTpofeficrBHe. Hencnosbayemble BXOAH J TpHr-
repos MOXKHO IOAKMOUHTh K HHBEpDCHHIM BEIXOAAM TeX ke Tpurrepos, a K-—k mps-
MHM, 370 OueHb YNOOHO, TaK KaK yKAa3aHHHE BHIBOJALI TPHITepOB OOCBIYHO DACIOJO-
JeHH psAZOM. MOXHO NOJKJIOYATh HEHCNOJb3yeMble BXOAH K BHIXOAY HHBEPTHpPY-
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TaGannal

IloTpeGase-

IIpeneabHas

Yncao

BriBogHn nHTaHug

Q6oanagenne HC Masg MOm- 4acToTa, BLIBOJIOB Cryp.
HocTb, MBT o xopnyca +5 B o6um.

KI155AT1 125 - 14 14 7 50
K155AT3 330 —_ 16 16 8 51
K155H1B1 300 — 16 16 8 36
K155HM 1 132 — 16 5 12 34
K155M 3 250 —_ 24 24 12 31
K155 14 210 — 16 16 8 33
KMI155M8A, b 325 — 24 24 12 42
KMI15651 19 325 — 24 24 12 42
K155 1010 350 - 16 16 8 35
KI155UE! 150 10 14 14 7 23
K155HUE2 265 10 14 5 10 23
K155UE4 255 10 14 5 10 23
K155UES5 265 10 14 5 10 23
K1551EB 510 15 16 16 8 24
KI155UE7 510 15 16 16 8 24
K1551ES8 600 15 16 16 8 26
K155HUE9 505 25 16 16 8 28
Ki155HE14 295 — 14 14 7 31
K1551M1 175 — 14 14 7 40
K1551M2 290 — 14 4 11 4]
K1551M3 640 — 16 5 12 41
K155UTI12 294 — 14 14 7 39
K1551P1 410 10 14 14 7 16
K1551P13 580 30 24 24 12 17
K1551P15 360 15 i6 16 8 19
K155HUP17 620 15 24 24 i2 20
K155KTII1 360 — 24 24 12 38
K155KI12 315 — 16 16 8 38
Ki155KI15 230 — 14 14 7 28
K155KT17 260 —_ 16 16 8 37
K155J1A1 55 — 14 14 7 9
K155J1A2 26 — 14 14 7 9
K155J1A3 110 — 14 14 7 9
K155J1A4 82,5 — 14 14 7 9
K155JIA6 135 — 14 14 7 9
K156J1A7 110 — 14 14 7 9
K155J1A8 110 — 14 14 7 9
K155J1A10 82,5 —_ 14 14 7 9
K155J1A11 110 — 14 14 7 9
K155J1A12 270 5 14 14 7 9
K155J1A13 270 — 14 14 7 9
K155J1A18 355 — 8 8 4 9,11
K155/1 01 20 —_— 14 14 7 10
K15571 3 10 — 14 14 7 10
K155J1E1 135 —_ 14 14 7 9
K155J1E2 95 — 16 16 8 9
K155J1E3 95 — 14 14 7 9
K155J1E4 130 — 14 14 7 9
K155J1E5 285 — 14 14 7 9
K155J1E6 285 — 14 14 7 9
Ki155J1H1 165 — 14 14 7 10
K155J1US 325 — 14 14 7 10,11
K 1557111 190 — 14 14 7 10




Oxouyanue taba 1

Torpe6ase- | Ilpepedsbuas Uncno BuiBons! MHTAHHA
Q6osznauenue HC Mas Moxg- qa]&-rlgra, BLIBOZOB Crp,
HOCTb, T
M 14 Kopnyca +5 B O6m.

K155J1J12 340 —_ 8 8 ,
K155J1H1 165 —_— 14 14 ; 1010“
K155/1H2 165 - 14 14 7 10
K155J1H3 155 —_ 14 14 7 10
K155JTH5 155 — 14 14 7 10
K155J1T15 250 — 14 14 7 39
K155J1I17 55 —_— 14 14 7 11
KI155/1I18 270 — 14 14 7 10
K155J1119 150 — 14 14 7 10
K155J1P1 70 —_ 14 14 7 10
K155J1P3 47,5 - 14 14 7 10
K155/1P4 70 — 14 14 7 10
K 15501115 55 —_ 14 14 7 42
K155[1P6 520 — 16 16 8 47
K15511P7 520 — 16 16 8 47
K155PE3 550 — 16 16 8 46
K155PE21 650 — 16 16 8 43
K155PE22 650 —_ 16 16 8 43
K155PE23 650 —_ 16 16 8 43
K155PE24 650 —_ 16 16 8 4
K155TBI 105 10 14 14 7 12
K155TB15 150 33 16 16 8 15
K155TJ11 160 —_ 14 14 7 11
K155TJ12 300 — 14 14 7 11
K155TJ13 200 — 14 14 7 11
K155TM2 157,5 10 14 14 7 13
K155TM5 265 — 14 4 1 13
K155TM7 265 — 16 5 12 13
K155TM8 225 — 16 16 8 13

IOMIEro 3JEMEHTA, BXOZH KOTOPOrO NMPH 3TOM HAJO COENUHATL ¢ OOMIUM HPOBOAOM,
Haxkownen, MOXHO OGBEIHHATb HEHCIOJb3yeMBIE BXOAW MHKDOCXEMH K INOJKIOYATh
HX K MCTOUHHKY nuraHus -+5 B uepes pesucrop 1 kOM (@0 20 BXOROB K OAHOMY
pesucropy). [locnennne ABa cmoco6a RE CHHUKAOT GHICTPOJAEHCTBHA MHKDPOCXEMH.

Hegonycrumo noAgrmouaTh KO BXOJY MHKDOCXEMBI NPOBOJAHHK, KOTOpPHIH BO Bpe-
Ms paGOTH MOMKET OKAa3aThC HE MOAKJIIOUEHHHIM K BLIXOAY HCTOYHHKA CHIHaJja, Ha-
npuMep, NpH YHpaBleHWH OT KHONIKH HJH Nepekarouarens. Tarue mpoBoJHHKH 06si3a~
TEJABHO CJeAyeT NOAKJIOYaTh K HCTOYHHKY -5 B uepes pesucrop 1..10 kOM.

Ha neuarnnx nJarax ¢ HCIOJb30BaHHEM MukpocxeM cepun K155 Heob6xomuma
ycTaHOBKa OJIOKHDOBOYHHIX KOHACHCATOPOB MeXJAy Wemblo -5 B u ofmuM npoBo-
aoM. Mx uucsao ompefensieTcss oJRHHM -— ABYMs KOHJAeHcaTropamu emkocrtbio 0,033 ..,
0,047 Mk® Ha KaXAble NATb MHKpocXeM. KoHAEHCATOPH cJeXyeT pacmojaraTh Ha
nJare N0 BO3MOXKHOCTH paBHOMePHO. Mx caemyer TakKe ycTaHOBHTb DAAOM CO Bee-
MH MHKDOCXEMaMH C MOIIHIM BhiXofoM (Hampumep, KI155JIA6) uau ¢ norpebaseMoit
momuocteio GoJee 0,5 Br,

IndpoBLie MHKpOCXeMBl MO CBOHM (QYHKUHAM AeJATCA Ha JBa IUHPOKHX KJiacs
ca — KoMOHHANHOHHHE H MocJexoBaTenbHOCTHHE, K mepeomy kaaccy otHocsaress MG,
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€e HMeloWHe BHYTpeHHeli MaMATH, COcTOAHMe BhxofoB aTHX MC onHosHawo ompg-
JledisileTcsl YPOBHAMH BXOJAHEIX CHTHAJIOB B JaHHHIA MOMEHT.

Ko BTOpOMy Kaaccy OTHOCHATCSI MHKPOCXeMEl, COCTOSIHHe BLIXOZOB KOTOPHIX On-
penensieTcsl He TOJBKO YPOBHAMH BXOJHHIX CHPHaJOB B AAHHBIH MOMEHT, HO H CO-
CTOSAHHEM MHKDOCXEMHl B NMPEABAYIIHHA MOMEHT H3-3a HAJHYHMS BHYTPEHHEH maMsTH.

JKaymre MyJbTHBHGDAaTOPH Hedb3s OTHECTH OJHO3HAYHO HH K OJZHOMY H3 yNoO-
MSHYTHIX KJaCCOB, TAK KaK BHYTPEHHSA NaMATb 3THX MHKPOCXEM NOMHHT H3MEHEHHe
BXOJHLEIX CHTHAJOB OrpaHHYeHHOe BpeMS, IOCJe YEero COCTOSIHHE BLHIXOJOB MHKpOCXe-
MH HH OT 4ero He 3aBHCHT.

K xomOuHaumuorHbIM MHKpocxeMaM cepHH K155 oTHocaTcs nmpoCTHe Jorayeckhe
saementn M-HE, W-WJIHU-HE, HE, WJIU-HE, U, WJ/IH, umeiomue B cBoeM 060-
sHaueHud Oyken JIA (K155JIA3), JIP (K155J1P1), JIH (K155/IH1), JIE
(K155JIEL), JIM (K155J1M1), JIJT (K155J1JI1), 6onee cOXHEE 3JeMEHTH — JeEUIH-
dparopu (K155U11 — K155H/03, K155HU14), myapruniekcopu (K156KII1, K155KI12,
K155KI15, K155KII7), cymmaropel no moayaim 2 (K155JII15, K155MI12), mnoaute
cymmatopel (K155MIMI1, K155MM2, K155MM3), npeoGpa3oBateln KOJOB IJS CeMH-
CerMEeHTHEIX H MaTpuuHeXx uugukatopos (K155II[15, KMI55M/8, KMI55M 19,
K155PE21, K155PE22, K155PE23, K155PE24), mudparops (K155HUBl), mporpam-
MHpyeMhle NOCTOSiHHBIe 3anoMHHawpmiHe ycrpofictBa (K155PE3), npeoGpasoBatenn
JIBOHUYHO-JeCATHYHOTO Koja B JABOMuHbH H ofpatHo (K155I1P6, K155[IP7), a rakxe
HEKOTOpPHle JpYTHE. .

K nocrenoBaressHOCTHEIM — MHKpocxemam orHocatcess tpurrepnt  (K155TBI,
K155TB15, K155TM2, K155TM5, K155TM7, K155TM8), cuetrunkn (K155HEl—
K155HME9, K155ME14), casuraiomue pernctpet (KI155HMP1, K155HP13, K155HP17)
o ap.

Kaymue MynrsTHBHGpaTOpH HpefcTaBJeHH IByMa MHKpocxemMamu — K155AT1 u
KI155AT3.

KomMOHHAIHOHHbIE HHTErPAJbHbIE MHKPOCXEMbI

MaJiod cTeneHu HHTErpanvn

CymecTByeT MHOTO THIIOB MHKpocXeM cepur K155 majoft CrelneHH WHTE-
TPallHH, DPa3JHYalOBIHXCA N0 (GYHKIHOHAJIBHOMY HA3HAYeHHIO, Harpy3ouHo# croco-
HOCTH, CXeMe BBIXOJHOTO Kackaja.

PafoTa JIOTHYECKHX 3JIEMEHTOB 3THX MHKPOCXEM OCTATOYHO MpOCTa — AJsl 3J1e-
MeHToB M BbIXOJHO! ypoBeHb Jor. | dopMupyeTcst mpu nojxade Ha Bce BXOAH Je-
MeHTa yposHefl Jor. 1, naa saemenra WJIM pns dopmupoBaHusa ypoBHa Jsor. 1 Ha
BHIXOJe AOCTATOYHO MOJAYH XOTA OBl HA OAHH BXOZ ypoBHA Jjor. 1. diementn H-HE
(ocuoBHo# anement cepun K155) u MJIM-HE nonoaHHTENbHO HHBEPTHPYIOT BHIXOJ-
woit curuad, saement U-UJIU-HE cocTOHT M3 HeckoJabKHX 3JeMeHTOB M, BEHIXOAHI KO-
TOPHIX MOAKJ/IOYeHH KO BXojaM anemeHra WJIM-HE,

ITo HarpysouHoll ClOCOGHOCTH MHKPOCXEMBI MOXKHO Da3leNHTh HA CTaHIAPTHEE
{(N=10, 1. e. gonyctuma Harpyska Ha 10 BxoaoB Mmukpocxem cepud K155), mukpo-
CXeMbl C IOBBLIIEHHON HarpysouHo# cmnoco6Hocteio (N=30), MHKpoCcXeMHl cO cre-
IHAJbHEIM BBIXOJHBIM KAacKazoM, 06ecneuHBAIOUIHM 3HAUHTENBHO (OJiee BLICOKYHO Ha-
TPy30YHyI0 CHOCOOHOCTL B OJHOM H3 JIOTHUECKHX cocTOsiHHH. HexoTOophle THOH MHK-
pOCXeM BHINYCKAIOTCH € KOTKPHTHM® KOJJIEKTOPHBIM BHIXOJOM.

OThelbHO CNELyeT OTMETHTh CHelHaJbHHM, [OKa elle MAaJOYUCJeHHBIH KJjacce
MHKPOCXEM C TPETbHM COCTOSIHHEM BHIXOJNHOTO KacKajZa, Ha3hlBaeMHM TakXe enie
<BBICOKOHMTIEIAHCHHIM», «Z-COCTOSHHEM», NPH KOTOPOM MHKDOCXEMa OTKJIYaeTCd MO
CBOEMy BHIXOIY OT HAarpys3kd.
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Ha puc. 1 nokasama pasBoAKa BHBOXOB GOJILIIHACTBA JIOTHUECKHX MHKpPOCXEM
cepur K155 MaJoff CTeneHH HHTErpPallHH, NDHYEM AJS MHKPOCXEM, BHIOJHSIOMEN
pasHHe yHKUHH, HO HMEIOIIHX ONHY Pa3BOAKY BWBOAOB, MPHBEJACH PHCYHOK 6e3 060-
sHaueddsl QYHKIHH.

PaccmoTpum Goaee noxpobHO MHUKPOCXeMH MaJjoOR CTENeHH HHATErpPaLHH CepHE
K155. K wmuxpocxemam, sumnosnsiomuM ¢yakuui H-HE, ormocstes KI155JIAI,
K155J1A2, KI155JIA3, K155/IA4, KI155JIA6, K155JIA7, KI155J/1A8, KI55/II110,
K155JIA11, K155/TA12, K155/TA13, K155J1A18. Mukpocxemu K155JTA1, K155/1A2,
K155J1A3, K155J1A4 umeior, KaK H GOJBIIHHCTBO MHKpOcxeM cepuu K155, cramaapr-
Hylo Harpysoumylo cnocobrocte (N=10). Ilpr mor.0 ma Bmxofe (Ueux=0,4 B)
OHH Moryt ofecmeunTsh Brekaiomuit Tok xo 16 MA, mpu Jjor. ]l (Usux=2,4 B) — BH«
TexaomHil Tok g0 0,4 MA (peanbHO 3HauHTenbHO Goablinil), MukpocxemMu
K155JIA6 u K155/IA12 HMeOT Harpy3ouHyi0 CIOCOGHOCTb BTpoe GoJbllle — cOOTBET=
crBearo N=30, 48 u 1,2 MA.

Muxkpocxemn  K155JIA7, KI155J1A8, KI155J1A10, KI155JIA11, KI155J/1A13,
K155JIA18 HMeIOT <OTKPHTH» KOJJIEKTODHH BHXOA. BHXOZHOH TOK H BHXOAHO®
HanpsKEeHHe 3THX MHKDOCXEM B COCTOSIHHH Jior.0 H MakcHMaJjbHOe HanpsiXKeHHe
Uwaxe, KOTOPOE MOXKHO TMOJaTh HA BHXOJ MHKPOCXeMH, Haxoismelici B COCTOSHHE
Jor, 1, nmpuBesenn B Tabia. 2.

Ta6bnuna2
O6o3snaierne F— Jlor. 0 Jlor. 1
MHKDOCXEMBI U, B l. MA U.mc- B
K155JIA7 2X4U-HE 0,4 40 5,8
K155J1A8 4%X2U-HE 0,4 16 5,5
K155JIA10 3X3U-HE 0,4 16 5,6
Ki155J1A111 4X2U-HE 0,4 16 12
K155J1A13 4x2U-HE 0,4 48 5.5
K155JIA18 2X2HU-HE 0,56 100 30
0,8 300
Ki155J1H5 2Xi2U 0,5 100 30
0,8 300
K155J1712 2XUJIU 0,5 100 30
0,8 300
K155/TH2 6 XHE 0,4 16 5,5
K155JTH3 6 XHE 0,4 16 30
0,7 40
K155JIH5 6 XHE 0,4 16 15
0,7 40
K155J1I19 6 mosT. 0,4 16 30
0,7 40

Mukpocxemur K155JIE1, K155J1E2, K155J1E3, K155J1E4, K155JIE5, K155J1E6
sunoausior ¢ynkunio MJIM-HE. Ha Bxomax Mukpocxem KI155JIE2, K155J1E3 ycra-
HOBJIEHB! [JOMOJHHTE/bHEE 3/eMeHTH [, Mo3BoJAlOlHe CTPOGHPOBATL BXOAHHE CHI«
Hanw. Harpysounass cnoco6rocTs MukpocxeM KI155JIEl, KI55/1E2, KI55JIE3,
K155J1E4 — crangaptras (N=10), mukpocxem KI155JIES u K155/IE6 B cocTosiHHA
aor. 0 coorBerctByer N=30, B cocrosmun Jor. | — Bhme. MukpocxeMa KI155JIES
apd Usux=2,4 B Moxer obecnieudTh BrITeKalOWHA TOK 2,4 MA, MHKpOcxeMa
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Puc. 2. Muorosxozosne aneMenth M (a), UJIU (6), anemeHT coBmageHus Ha ueThHl-
pe Jqor. 1 u Tpu Jor. 0

K155J1E6 — 13,2 MA. Jas muxpocxeMb K155JIE6 HOpMHDOBAH TaKkiKe TOK NPH BH-
XOJHOM HanpsiXeHu# 2 B — oH cocTaBideT He MeHee 42,4 MA, T. e. 372 MHKpPOCXeMa
Moxer ofecneynsaTs paGoTy Ha Harpysky comporusienHem 50 OM, HanpHMep, Ha
KOaKcHaJpHHEI Kalenp c BOJIHOBHIM conpoTHBieHHeM 50 uaum 75 Owm, corsacoBaH-
HBIH Ha KOHIUe.

Mukpocxemnr K155J1P1, K155J/1P3, K155/I1P4 BumounsiorT ¢yukuun H-WJIH-HE
H MMEIOT CTaHZAPTHYI0 Harpys3ouHyi crnocoGHocTb. OcOGEHHOCTbIO 3THX MHKpOCXeM
ABJAETCS BO3MOXKHOCTb NOJAKMOueHHa pacumdpurenelt K155/101 u K155J113, yse-
JauuuBaomEx wucao rpynn M B ¢yukuuu MJIHM stux MukpocxeM. AHaJOrHYHHE BXO-
Abl st pacwiHpeHHa uucaa BXxoxoB mo HMJ/IHM mmeer mukpocxema K155J1E2.

OjpHako GoJee nmpocThIM crmoco6oM nocTpoenHs aneMedtoB K mam MJIM ¢ Goab-
IDHM YHC/JIOM BXOJZOB sBJAETCS KACKaAHOe COeJHHeHHe MHKDOCXEM, BLIMOJHRIOLIHX
¢yaxopn M-HE » WIM-HE. Ha puc. 2,0 npuBeiena cxema sjiemeHra M na 16
BXOJ0B, Ha pHc. 2.6 —saementa WJIM ma 32 Bxoma. Ha puc. 2,6 mpuBeieHa cxe-
Ma 3jeMeHTa COBNajeHHs, GOpMHUpYIOUIEro Ha cBoeM BbulXoge Jor. | npu Jor.1 Ha
YeThHpeX BEPXHHX MO cxeMme BxOAaX H Jor. 0 ma Tpex HHXKHHX. Takofi sJeMeHT Mo-
¥eT HCNOJb30BAThCs [JA HeMH(panuu OnpefesieHHHX COCTOSHHA CUETYHKOB H ApY-
IHX YCTPOHCTB.

Muakpocxemnr K155/IM1, K155/1J11 u KI155/IH] BHMOJHAKT COOTBETCTBEHHO
¢yukunn M, WM u HE # HMeIOT cTaHZAPTHYIO Harpy3ouHyK Ccnoco6HOCTb,

Mukpocxemnr K155JIM5, K155/1J12, K155J1H2, K155/1H3, K155/IH5 Bhnoans-
I0T aHAIOTHUHBE (YHKIHH, HMEIOT «OTKDHTHIH» KOJVIEKTOpHHI Beixox. Mx mapamer-
pHI NpHBeJeHH B Tabi. 2.

Muakpocxema KI155JIT19 — imects noBTOpHTENEi BXOJZHOrO CHTHAJa C <OTKPH-
THM»> KOJUIGKTODHE'M BEIXOJIOM, ee TapaMeTphl TaKXke NpHBeAeH»! B TabJ. 2.

Mukpocxema K155/1118 — uethipe noBTOpHTENs BXOAHOrO CHTHANA C <TPEThHM»>
cocrosiHueM, Hlpn Jor. 0 Ha ynpasnsiomeM Bxoge (BuBoAn 1, 4, 10, 13) carnamnm co
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Puc. 3. 3asucumocts BH- Puc. 4. dopMHpOBaTeJb HMIYJAbCA HAaYaJbHOR yCTaHOB-
XOAHOrO HampsXKeHus oOT Ku (a) H remeparop (6) Ha Mukpocxeme K155TJI2
BXOJHOTO JJsi MHKDOCXEM

K155TJI1-K155TJ13

BTOpOrO BXOAa 3JjeMmeHTa (BwBOAH 2, 5, 9, 12) npoxomar Ha BHXOX saeMeHTa 6es
uusepenn. Ilpu gor. 1 Ha ynpamasmplleM BXOZe BBIXOZ 3JeMeHTa NEPEXOJUT B «Tpe-
the» cocTosinne. Ilpn sor. 0 Ha BHXOZe 3Ta MMKpOCcXeMa ofecneuHBaeT BTEKaIOLIMi
vox 16 MA, npu Jqor. 1 — BHTeKaromuit 5,2 MA.

Mukpocxemsr K155J1A18, K155JIM5 n K155J/1JI12 ¢ «OTKPHITHIM» KOJJIEKTOPOM
B cocTOsHHH JioT. 0 JONMyCKaloT BHXOJHOH Tok mo 300 MA M jgomycTMMoe Hamps-
XeHHMe Ha BLIXOJe MHKPOCXeMHl B coCTOsHMHU Jor. 1| go 30 B, uro mossoaser KoMMYy-
THPOBaTh HArpy3Ky MOILHOCTbIO A0 9 BT — sJeKTpOMaruuTHHE pede, MaJOMOLIHHE
8JIEKTPOABHraTeNH. JIaMNH HaKaJHBaHHS, OJHAKO, MOXHO HCIOJL30BaTh Ha HOMH-
HaJbHEE TOK He Gosee 60 MA, Tak Kak COMPOTHBJEHHe HHTH JIaMIIbl B XOJOJHOM
COCTOSIHMH 3HAYUTEJHHO MEHBILE HOMHHAJBHOTO.

Mrukpocxema K155JII17 mpencraBasier coGoft ABa CTaHAAPTHBIX JIOTHUECKHX 3Je-
mera U-HE ¢ aBymMs ofbvenuneHHHIMH BXOJaMH M OBa N-p-N TPaH3UCTOpa ¢ Ipe-
JIe/IbHO JONYCTHMBIMH NapaMeTPaMH, TaKHMM e, KaK M y BBHIXOQHBIX TPaH3HCTOPOB
mukpocxem K155JI1M5.

Mukpocxemer  KI155TJI1, K155TJ/12, KI155TJI3 — uHBepTHPYIOIIHE TPHITEPH
Ilvurra. B muxpocxeme K155TJI1 — pgBa ueThipexBxojoBux sieMenta WU-HE, B muk-
pocxeme K155TJI3 — ueTklpe ABYXBXOZOBHIX, Mukpocxema K155TJI2 —miects umuBep-
TOpPOB.

YKka3aHHHE MHKDOCXEMHI NpPH NJIAaBHOM H3MEHEHHH BXOJHOrO CHTHajda obecneyn-
BaeT CKaukooOpasHoe MNepekJiouenue BHIXOZHOrO (puc. 3). [IpH moBHIIeHHH Hanps-
MeHHs Ha BXOje SJIEMEHTa MHKPOCXeMH OT HYJS BHIXOJHOE HAaNpsilKeHHe CKAauKOM
nameHseTcs ¢ Jor. 1 ma Jjor. 0 mpu HanpsXXeHuH Ha BxoAe okoso 1,65 B. Ilpu cHa-
JEHHH HanpsXKeHHs Ha BXone oOpaTHOe H3MeHEeHHe BBIXOZHOrO HanpIXKeHHs NpOHC-
XOJHMT NMPH HanpsiKeH#HH Ha Bxoje okoJo 0,85 B.

Tpurreper IlIMuTTa mpumensiiorcs MJds QopmupoBanxsa TTJI-curmana u3 cuHyco-
HJlaJIbHOTO, JJIs TpHeMa CHrHAJOB IpH GOJblIoM ypoBHe NomeX, B (OPMHpPOBaTeNsAX
H reHepatopax HMIyJbcoB H B APYrux ciyuasx. Ha puc. 4,0 moxasama cxema ¢(op-
MHpOBaTeJs HMMIyJbca cOpoca IpH BKJIOUEHHH MHTAHHS, OGeCNeYHBaoLEero KpyTow
¢pout npu GOJbIIOH AJHTENBHOCTH HMIyJbca, Ha pHc. 4.6 — mpocTelilliero rexepa-
TOpa HMMMYJBCOB.

Wsyuenne paGoThl GoJee CJIOXKHHIX MuKpocxeM cepuu K155 yno6mo Hayats ¢
MUKpPOCXEM NOCJeN0BaTeNbHOCTHOTO THIA.
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“HTel‘paJleble MHKPOCXEMBI NMOCAERO0BATEIbHOCTHOIO THNA

OcHoBy NOC/Ie0BATENbHOCTHHX UK(DPOBHX CTPYKTYDP COCTABJSIOT TPHITEDHE
Pa3MYHEIX THIOB, KOTODHE MOTYT HCHOJb3OBATbCA CAMOCTOATENBHO HJH B COCTaBe
CYETUYHKOB, PETHCTPOB H T. [, ‘

Tpurrepu MukpocxeM cepu K155 pasauuaioTcs mo cBoMM BO3MOXHOCTAM. TaRr
nasnipaemue JK-tpurreper K155TB1 u K155TB16 u D-tpurrep K155TM2 moryr pa-
60TaTh B CUETHOM PeXHME, T. €. MEHATb CBOE COCTOSHHE Ha NMDOTHBONOJNOXKHOE Ha
Kax<Ablfi HMOYJbc, MPHXOAAMKA Ha cueTHHA BXoA TpHrrepa. TpurrepH MEKpOCXeM
K155TM5, K1565TM7, K155MP15 moryr pa6oTaTh TONBKO B DeXHMe XPAHEHHS HH-
topmanuy, 3anHcHBaeMOf B HHX B MOMEHT NOJAYH TAKTOBHX HMIYJbCOB.

Paccmotpum Gosee moapo6uo paGory TpurrepoB. Tpurrep K155TBl (puc. 5,a)
HMeeT JeBATb BXOAOB: BXxoA R ycranosku B 0, BXog S ycraHoBkH B 1, Bxog C—
TAKTOBLIX MMNYyJ/bcOB, BXOAH J B K — ynpaBasiomue BXogH (IO TPH BXOZXa, 0GbeXH-
HeHHHX no cxeme M), a Takxe npamo#ft H uHHBepcHHH (0603Ha4eH KDPYXKOM) BHl
XOJHL.

Ilpu nmonaue gor. 0 Ha BXOZ R TpHITEp yCTaHABJHBAeTCA B HYJEBOE COCTOSHHE,
NpH KOTOPOM Ha NpAMOM BEIXOZe yposeHb Jor. 0, Ha HHBepcHOM — Jor. 1. IIpx mo-
nAage Jor. 0 Ha BXOR S TpHITEp YCTaHABJHBAeTCS B E€AMHHIHOE COCTOSAHHE.

Bosiee CNOXHO MPOHCXOZHT paGoTa TPHIrepa NpH MOJaue CHIHAJOB Ha BXOAb
C, J u K. Haubosee npocTofi pexuM OCyLIECTBJAETCS NpH ypoBHe Jor, | Ha BXoZax
J u K, B atoM canyuae JK-Tpurrep paGoTaeT Kak OOBIUHBLIY TPHITEp CO CHYETHHM BXO-
JOM: TIO CMajy KaxAOro MOJOXKHTENbHOrO HMIyabCca Ha TakToBoM Bxoge C cocros-
HHe TPHITepa MEHseTcs Ha MPOTHBOMOJOXHOe. EcqH XoTa 6u Ha oXHOM Bxoae J H
Ha ogHoM Bxojae K ojgHoBpemeHHO ypoBeub Jor. 0, cOCTOSHHE TpHITepa NpH mojaye
HMIYJLCOB MO TakToBoMY BxolLy C He MeHsercs.

Ecau na Bcex sxogax J yposeub Jjor. 1, XoTs 6H Ha oxHoM BxoZe K —Jor. 0,
0o chajy MOJIOXKHTEJNHHOTO HMMyJbca Ha Bxoge C TPHITep yCTaHAaBJAHBaeTcsa B elH-
HHYHOE COCTOSIHHE HE3aBHCHMO OT NpeAHAyIlero cocToanusa. Eciu xors O Ha Ofi
HoM Bxoxe J jor. 0, ua Bcex Bxomax K—1, no cnagy umnyneca Ha Bxoxe C TpHr-
rep yCTaHAaBJHBAeTCA B HYJEBOE COCTOSHHE.

Hamenenue curnanoB Ha Bxoaax J u K npu yposne qor. 0 Ha sxoze C ne BJH-
ser Ha cocrosiue JK-tpurrepa. Ecau xe Ha Bxoae C yposeHs Jor, 1, cnaj uMiyib-
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Puc. 5. Ilokoneeka Mukpocxem K155TB1 (a), Puc. 6. LlokoneBka MHKpOCXeM
K155TM2 (6) u K155TB15 (s) K155TM5 (a) m K155TM7 (6)
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¢a HAa ONHOM HJH HECKOJBKHX BXozax J mpm Jor. 1 Ha apyrux Bxomax J NpHBOAHT
K yCTaHOBKe TpHUITepa B eJMHHYHOE COCTOSHHE, Cmaj Ha BXOAe (Bxogax) — K B my-
JIeBoe.

Caenyer umeTb B BHAy, uTo He Bce JK-tpurrepmr MIC TTJI paboraior Kak ypoB~
ge qor. 1 ma Bxoxne C rak, Kak omucaHo Buie. Hekoroprie tpurrepn (K158TBI,
K134TB1, K134TB14) me cpaGaThIBalOT HEMOCPeACTBEHHO MO CllafaM HMNYJbCOB Ha:
Bxozax J u K, HO Moryr 3amomMHHaTh H3MeHeHHe HHGOpPMALHH HA 3THX BXOL2X, HMEB=-
mee Mecro npH ypoBue Jor. 1 Ha Bxoge C. Kpome TOro, TexHmueckue ycCJIOBHS HA:
GoabupueTBo JK-TpurrepoB He oNpeneNslOT HX NPUHUMIHAJBHEX CXeM H XapaKTes
pa mepekaiouenns npu Jor. | ma Bxoge C. [TosTomMy He pekoMeHAyeTcs HCNOJL30BATH
JK-Tpurrepel B pexume, Korga CHrHaanl Ha Bxofax J u K mensiorcs mpu Jor. 1 Ha
Bxoge C TpH OTCYTCTBHH YBEPEHHOCTH B NOBEAEHHH TPHITEDOB B 3TOM pexkHMe,

Muxkpocxema Tnma KI155TM2 (puc. 5,6) comepxur aBa D-tpurrepa. Tparrep
D-tuna Bmecto BxomoB J n K umeer omuu Bxog D. Ilo Bxomam R m S D-tprrrep
pa6Goraer Tak ke, kak u JK-rpurrep. Ecan wa Bxoge D yposeub Jqor. 0, no cnapy
HMIyJbCca OTpHIATeNbHOH NMOJSAPHOCTH Ha BXoze C TpHUrrep yCTaHABJHBAeTCS B HYs
JIeBOe COCTOAHMe, mpH Jor. 1 ua Bxoge D mo cmaxy MMIyJabca OTpULATENBHOH NMOASPe
HocTH na Bxone C TpPHUIrep yCTAaHABJHBAETCS B COCTOSHHE 1.

3zecb m pmallee mO; HMMIYJIbCOM OTPHIATENbHON MHMOJNSPHOCTH NOAPA3YMEBACTCHE:
H3MeHeHHe CHrHala OT ypoBHA Jor. 1 po jor. 0 ¢ mocqefyomuM H3MEHeHHEM OF
aqor. 0 mo Jqor. 1.

I nmonydeHus peXXHMa CUYETHOrO TpHrrepa Bxoj D COeAMHAIOT ¢ HHBepCHHM
BHIXOLOM TPHITepa, B 3TOM CJydae TpPHITED MeHSeT CBOe COCTOSIHHE HA I[IPOTHBOMNQ-
JOXKHOe Mo (POHTAM BXOQHBIX UMIYJIBCOB.

Muxkpocxema K155TB15 — casoennniit JK-rpurrep (puc. 5,8). Kaxkawi#i tpurrep
MHKpOCXeMH HMeeT BXOAH R M S — asi ycranoBku B 0 ¥ 1, yCTaHOBKA HPOHCXOARWY
npH mopave Jor. 0 Ha COOTBeTCTBYIOWMHMHA BXoh, BXox C AJs HOLAYM TAKTOBHIX HMe
nynbcoB H HHOpmanuonnpe BXognl J M K. OCOGeHHOCTBIO MHKpPOCXEMH SIBJSETCH
TO, uro BXoAH K wunBepcHbe. B orinune or muxpocxemn K155TB1 mepekmiouexme
TPHUITEPA NMPOHCXCAHUT MO CHafly HMIYJbCOB OTPHUATENBHON MoJsSpHOCTH HA Bxoge C,
CuerHbft peXXHM NEpeKJIOUeHHs TPHITEPA HA KaXABE HMIYJALC OCYLIECTBJAETCS TPE
nogave ua Bxox J usor. 1, ma Bxog K —uor. 0. Ecan ma Bxoger J ¥ K mnofath
Jor. 1, Mo chmafy HMOyJabca OTPHUATENbHOH MOJAPHOCTH IPOM3OHNET YCTAHOBKa
TpUrTepa B 1, eC/M Ha 3TH BXOAM mofarkb Jor. 0 — ycranoBka B 0. TakuM o6pasom,.
oGbeauHenye Bxo0B J ¥ K mpespalllaeT TPAITepH MHKPOCXeMH B D-TpurrepH, aHa-
JIorHyHbe TpUrrepaM Mukpocxembl K155TM2. Tlpu J=0, K=1 npoucxoaur 6J0KHPOR~
Ka IepeKJIOYeHHs W TpHrrephl MHUKpocxeMbr K155TB15 na mMmyabcw Ha Bxogze C me
pearupyIor.

Cursanu na Bxogax J u K MOXHO M3MeHsiTh Kak mpH Jor. 0, Tak H npu Jor, 1
Ha Bxoge C — I/Is MepeK/IOueHHS| TPHUITepa HrpaloT poJb CHrHAJH HA STHX BXOAAX
JHIb HENOCPeNCTBEHHO Mepes IepexofoM HampsiKendss ma Bxoge C ¢ Jqor. 0 Ha
Jor. 1.

Mukpocxembt K155TM5 n K155TM7 (puc. 6) comepar mo ueThipe CTATHUECKHR
TPHUITepa, KaX kil H3 KOTOPHX HMeeT MHMOpMauroHHHR BXog D, Takrosmii C n nps-
Mo#t Bhixon (a B mukpocxeme KI155TM7 eme n unBepcHbll Bwxox). Tpurrep paGoras
er crenyomuM o6pasom. Ilpu nor. 0 na sxome C H3MeHenHe cHrHajga ma BXoje D
He BJMSET HA COCTOSHHE TPHLrepa M OH XPaHHT 3aNHCAHHYIO B HeM paHee HHQOP-
mauuio. Ilpn mogauve wa Bxox C ujor. 1 Tpurrep mpeBpamaercs B [OBTOPHTENb —=
CHTHAJl Ha BHIXOAE COOTBETCTBYET CHTHANY HAa BXOAe (a2 HA HHBEpPCHOM BHXOAE MHKs
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pocxemn K155TM7 — nuBepcun curHana Ha Bxoge D). Ilpn nogave ma Bxog C
Jor. 0 Tpurrep mepeXONWT BHOBb B PEXHM XpaHEHHH, a ero COCTOSHHe OTlpejels-
€Tcsl cHTHAJOM Ha BXoge D mepex cmagom uMmnysasca Ha BXome C. Takum o6pasom,
ocHoBHHE cBojicTBa TpurrepoB mukpocxeM KI155TM5 u K155TM7 crepyromiue:

1) npu mogaue Ha Bxox C jor. 0 — xpaHexne HHPOPMAIIHH;

2) npu mnogave Ha Bxoae C Jor. | — MOBTOpeHHE BXOAHOrO CHIHAJA;

3) s3anomunaercs urdopMauHs, HMelOIAdgcs Ha BXxome D mepex cmagoM Ha
sxo1e C;

4) usMeHeHve WHGOPMANHH HA BHIXOJE MOXET MNPOHCXOJAHTb B TEYEHHE BCEro
IIOJIOXKHTENBHOrO UMIYJbca Ha BxoZe C, eclH NpH 3TOM MeHseTcs HHpopMalHs Ha
sxone D.

STy pasHOBHAHOCTL D-Tpurrepa ayulle HaseiBaTh «D-TPHITEPOM, TaKTHPYeMHIM
HMIYJAbCOMS, «TPUITepOM-3alledKOil», YTOOB OTJIHYATh ee OT OMHCAHHBIX BhIUe D-
tpurrepoB  KI155TM2, kotopble MOXHO HasBaTh «D-Tpurrepamm, TakTHpYeMEIMH
¢pOHTOM» HJIH «CUeTHHIMH D-TpHrrepamus.

Jns Toro uro6bi MOAUEPKHYTH pa3/HYHe MeX1y HUMH, NpPHBeleM JOTHKY pabo-
TH «cyeTHOr0 D-Tpurrepas:

1) xpaHenue uHpOpMAUHMH OCYyweCTBJIseTcd NMpx nmopade Ha Bxox C kak jor. 0,
TaK " Jor. 1;

2) mpsMOro MpOXOXKAeHWsi CHTHAJA HAa BRHIXOA CO BXoma D HeT;

3) 3amomuHaercs HH(OpMAauHs, HMeomasAca Ha BXone D mepex GpouToM HMIyJbe
ca Ha Bxoze C;

4) n3MeHeHHe HH(pOpDMAIHH HA BEIXOJE MOXKET INPOUCXOJUTH TOJBKO BO BpeMA
¢poura na Bxoge C.

Ha ocrose JK-TpurrepoB u cueTHHIX D-TPHITEpOB CTpPOSITCS CUETYHKH H JeJHTE-
JIM 9acTOThl. D-TpHrrephl, TakTHpyeMHe HMIYJbCOM, YAOOHBI JJs TNOCTPOGHHS per-
CTPOB IaMATH.

Jlisg mocTpoeHus ABOMUHBIX CYETYHKOB cueTHbie Bxoasl JK-tpurrepos K155TBI
COeMHAIOT C NMPAMBIMH BHIXOZAaMH NPeABIAYIIHX TPUrrepo, a D-tpurrepos K1565TM2
# JK-tpurrepos K155TB15 ¢ nuBepcubiMu (puc. 7). OTinuMe B MOAKIIOUEHHH BXO-
JIOB CBsI3aHO ¢ TeM, 4TO TpHUrrepkt mMukpocxembnl K155TM2 u K155TB15 cpabarniBa-
10T 1O cHaxy OTPUNATENbHBIX MMNyabcoB, a Tpurrep KI155TBl —mo cmagy uMmmyds-
€OB TOJIOKHTEJBHOH NOJISIPHOCTH.

CocrosiHHe cueTYHKa (UHCJIO TOCTYMMBIIMX HA ere BXOX HMIYJAbLCOB TOCHEe yC-
TaHOBKH B () OfHO3HAUHO OMpefelsileTcs COCTOSHUSIMM ero TPUrrepoB. B wacTHOCTH,
AN UeTHIPEXPaspsaJHBIX CYETYUKOB COCTOSHME MOXKeT OhTh OmpesneseHO mo ¢dopmyJe

q= PIYI + P2Y2+ P3Y3 +P4Y4,

— TT
n | J|TT 7T
?;c? 4 4 [4 Boixod Borxod
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v

Yem. 0

Puc. 7. Nlsonunsie cuerunkn na JK-tpurrepax KIS5TBl (a) u D-Tpurrepax
K155TM2 (6)
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rae Yi=0 uau 1 — cocrosiHue i-ro Tpurrepa (i=1—4, Hauunas co BXOXa CUETYHRA);
Pi=@!-t —pec i-ro pa3pspga cueTynka. O TaKuX CYETYHKAX TOBOPAT, YTO OHH Da-
G6oraor B BecoBoM Kojge 1—2—4—8. Cuerunk MOXeT ObITh IIOCTPOEH TaK, 4TO €ro
BECOBOR KOJ OTJIH4aercs OT paccMOTpeHHOTO. TaK, /i dYeThipeXpaspiiHbiX CUeTUH-
KOB NOMYYHJH paclpocTpaHeHue Kopbl 1—2—4—6, 1—2—2—4 u gp. CymecrByior
TaKHe CTPYKTYpPHl CUETUHKOB, COCTOSIHHE KOTODHIX HE MOXeT ObiTh BHPaXXeHO NpH-
BeneHHOH Bhite (opmysoH. O TakHX cueTunKkax roBOpPAT, UTO OHH paloTaT B HeBe-
coBOM Kogxe. VX COCTOSIHHS ONpefessloT 1O BpeMEeHHBIM AHAarpaMMaM HJH TaGJH--
nam nepexomoB. Ckasannoe O ueTHipeXpa3psifHLIX CUETUHKAX pAaCHpPOCTPAHSETCH Has
CUeTUHKH J1000# pa3psiHOCTH.

Jenurend yacToTH (majiee HpPOCTO JENHTENH) OTJHYAIOTCH OT CUETUHKOB TEM,.
YTO B HHX HCIOJB3YeTCAd TOJHKO OJHH BBHIXOA — BBIXOJ NOCJENHEro Tpurrepa. Ta-
KHM 06pa3oM, Nn-pa3psiAHBI ABOHUHBIH CUETYMK BCErAa MOXKHO pacCMaTpHBaTh Kak
jenutenb Ha 2.

Uacro GriBaer HeoOXOAHMMO OCYINECTBHTH JeJIeHHE YacTOTHl Ha HEKOTOpOe UeJoe
YHCJIO M, HE ABJAIOUIeeCs CTeNeHbI0 ABOHKH, B TAKHX CJIyd4aaX OOBLIYHO HCIOJb3YIOT
n-pa3psgHbiéi ABOMUHGBI cueTuwk (2">m), U BBOJAOM MAONOJHHTENbHHIX JOTHYECKHX
cBasedl ofecreyuBalOT MPOIYCK 2°—m COCTOSHHH B mpollecce cyeTa. JTOrO0 MOXKHO
LOCTHTHYTb, HANpHMep, IPHHYAHTEJILHON yCTaHOBKOM cueTunka B 0 IPH AOCTHXXEHHH
COCTOSIHHA M HJIH NPHHYIMTEJHHOH YCTAHOBKON CUETUHKA B COCTOSHHE 2'—m NpH
€ro NepernoNHeHHH.

BoamoXHuE n gpyrue cmoco6si. Hanpumep, mauGoJee uacTo nmpuMeHsemas jAeKa-
na (cueTumk c koadduuuentom mepecuera 10) ua JK-tpurrepax KI55TB1 crpourcs
no cxeme puc. 8,a. Ilpn momawe ummnyascoB ¢ 1-ro mo 8-k jgexkana paGoraeT Kak

401 8(2) c|@) D|(8)
sroe U [T OL77 77 Pk
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Puc. 8. Jlekana na JK-tpurrepax K155TB1 (a) u guarpamma ee paboTh (6)
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Puc. 9. exaga na D-tpurrepax KI55TM2 (@) u  Puc. 10. Llokoneska MHK-
ZuarpaMma ee pagoTn (6) pocxemst K155HMP1

OOHYHEI IBOHYHBIH CUETUHK HMNYJbCOB. K MOMEHTY momauM BOCEMOTO HMIyJbCa Ha
ABYX Bxonax J uerseproro Tpurrepa GopMmHpyeTcs ypoBeHb JIOr. 1, BOCHMBIM HM-
[yJa5COM ITOT TPHITEp MEPEeKNIOYaeTCs B €JUHMYHOE COCTOfHWE M ypOBEHb Jjor. 0 ¢
€ro HHBEPCHOrO BLIXOAA, MONLABaeMHil Ha BXOL J BTOPOTO TpHITEpa, 3alpellaeT ero
TIiepeKJIOUeHHE B eIHHHYHOEe COCTOSHHE M0 AeHCTBHEM AecqaToro mMmysabca. HdecaTit
HEMIYJLC BOCCTAHAB/MBAGT HYJNEBOE COCTOSIHHE YeTBEpPTOTO TPHITepa, M LMKJA pabo-
TH JAEJHTEJS MOBTOPHAETCH.

Herana puc. 8,a pa6oraet B BecosoM Koge | —2—4—8. Jlekaza na D-Tpurrepax,
txeMa KOTOpPO#i mpuBefieHa Ha puc. 9,a, pabotaer B HeBecoMOM Koze. Bpemennis
nRuarpaMMma ee paGoTH npuBeneHa Ha pHc. 9,0.

Mugpocxema KI155MIP1 (puc. 10) — ueThipeXpa3psAnbil CABUTalOMIUil perucrp.
.MpkpocxeMa NO3BOJISET MPOM3BOANTL INOCJAEJOBATENbHYI0 H NApaUlesbHYI0 3amnHCch
#H(pOpMALHH B TPHITEPH pETHCTPa, MOCJAEA0BATENLHOE M MapajliejlbHOE CUMTHIBAaHHE
-Hudopmanny, casur uadopmauud, Bxoxm Cl MuUKpPOCXeMB CJAYXHT AJs NOJAYH IO-
JOKHTENbHEX TAaKTOBEIX HMIYJBCOB, CABHTAIOWINX HH()OPMAUMIO, CABHr NPOHCXOLUT
‘HO0 CTmajaM HMnyaecoB. [Ipu momawe mosOXKHTeNbHOrO HMNyasca Ha Bxog C2 mo
-@F0 CMajy MPOHCXONUT 3aMUCh B TPHUITEPH perucTpa HHPOPMAUHH, MPHUCYTCTBYIOMIEH
#a Bxonax D1—D4. Kpome Toro, ecrp ynpaBasiOliuii BXOX S — 3amuch cO BXOA0B
Di—D4 MoxeT NPONCXOANTh JHIIL TPH HAJHUuA Jor, 1 Ha BXome S, CABHI — npH
#anuaun Jor. 0. Jasa nocnenoBaTenbHOH 3amucH HHGOPMAUMH HCIONB3YETCH BXOA
DO, 3amuch NPOHCXOAUT B PeXMME cABHra.

Hanwune yopaBasiomero Bxofia S paciispsieT BO3MOXKHOCTH HCIOJIB30BAHHS MHK-
pocxemnt. Ecan coepnuuTh Mexnay coGodt sxoasr Cl m C2, MOXKHO ympaBasaTh CHBH-
TOM H 3aIHCBIO, JHIIL M3MeHsd JOrMYecKuil yposeHb Ha BXoZe S. MOXHO COENMHHTb
MeXny co6oii Bxoae C2 ¥ S, CmenHaJbHOrO YNpaBJAIOMIEr0 CHTHAla B 3TOM CAydae
:#e norpebyercs — CABUr OYAeT MPOUCXOAMTH NpPH MOJAaye HMNYJBCOB HAa BXOJ Cl,
-3anMch — npH nopgaue ua C2,
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Ecnn Bxox D1 mozpkmounth K BrXony 2, D2 —k Beixony 3, D3 —k BhXoay 4,
D4 ucnonn3osath B KayeCTBE BXOJa NOCNEAOBATENbHOH 3aMHCH, MOJNYYHTCH PEBEPCHB-
HHft capuratomni peructp. Ilpn monawe umnyibcoB Ha Bxox Cl Gyaer mpoMCXOZHTh
nociefoBartenbHas 3amuch uHbopMauuu co BXxoxa DO m caBur B CTOpoHy Bo3pacra-
HHUSL HOMEpPOB BHIX0JZOB (caBur BmpaBo). IIpnm nomave mMmmyabcoB Ha Bxox C2 sa-
nuck OyfeT NPOHCXOAHTh co Bxoga D4, cOBHr B CTOPOHY yMeHBIUIGHHS HOMEpOB
BRIXOZOB (cOBUr BJeBO). B nosydeHHmi TakuM o6pasoM peBepCHBHBLIH CIBHTAOIIHA
perucTp napaJuiejibHas 3amuch HHGOpMaUMH HEBO3MOXKHA.

Mukpocxema K155HP13 (puc. 11) — BocbMMpPa3pAAHHA peBepCHBHHIA CABHra-
fomui perucrp, obnanaer GOJNLLINMH BO3MOXHOCTAMH IO CPaBHEHHIO ¢ MHKpOcXeMoR
K155H1P1,

Mukpocxema nMeer BoceMb BBIXOJOB NapaVIeNIbHOTO KOJ3, BOCEMb BXOJAOB Dl—
D8 pas nomaun mubopMauuu npu.napajienbHoft samucH, Bxonsl DR m DL gas mo-
Jaun MHQOpMALUM IIPH NOCJAEROBATENbHOM 3amMHCH M CABUIe BIPABO M BJIEBO COOT-
BeTcTBeHHO, BXod C Js MOZaYu TAKTOBHX HMMIYJbCOB, BXoaw SP u SL pas yme
paBnienHs pEXHMOM H BXOA R ajs c6poca TPHUIrepoB peracTpa.

Tlpu nonaye na Bxox R sor. O mpoucxoaut c6poc Bcex TPHITepOB CIETIHKA He3a-
BUCHMO OT COCTOSIHHA APYTHX BXOZOB. JlioGhe jgpyrHe H3MEHEeHHS COCTOSHHS perwcr-
pa NPOHCXOJAT JMIIb IO CHaly HMMIYJbCa OTPHIATENBHON mosaspHocTH Ha Bxoge C,
Ilpu Jsor. 1 Ha Bxoze SR u Jor. 0 wa Bxoze SL mo cmagy ummyanca ua Bxone C
NPOHCXOAUT CHABHI HHPOpPMAUHM BIPaBO (B CTOPOHY BO3PACTAHHA HOMEPOB BEIXO-
ZoB). B nepsumit paspan caBuramomero pernctpa nociezoBaTeNbHHIE mpueM uHbOp-
Manuu ocymecteaserca co Bxoxa DR. Ilpu nor. 1 na sxoxe SL u jqor. 0 Ha BXOZe
SR caBur ocyilecTsiasercs BJAEBO, npveM HHPOpMAUMHM B BOCHMOH paspsaj perxcr-
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T Bx0d pocpedoba— _ I01
5 TeNLHOU 3anicu RG
2 = ~=——JIR| 71—
8 -U_Takr Cl<| 22—
3 anaﬂ—{ R 3— S
) NneHue SL 4 f—> 3
it sf—3
£
14 Yer. 0 b—q,
g S
U= Rl 178,
6 | 76 8 S
18 ]
7= N
Q
8 ﬂ Q
1 3
12— %
.
Puc. 11. Ilokoneska MHKPOCXeMEI SR ] 2
K155UP13 L g
5t—> a
g
>
Q 7 —
DL, 8
Puc. 12. Coenyunenne  MHKPOCXEMH 'z
K155MP13 nas ysenvuenusa wucna K caedyrousum paspsdar
pa3paioB

17



pa—co Bxoaa DL. Ecan sor. | mopate cpasy ua o6a Bxoga SR u SL, no cnany
AMIyJbCa OTPHIATENBHOR NOJNSPHOCTH Ha BXoge C Npousoiier napajjienbHas 3a-
nHCh B perncTp HHpopmauuu co BXogos D1—D8.

IMopaua Jor. 0 Ha o6a BXoma SR n SL OJOKHPYeT TaKTOBEIE HMIYJbChI, MOAA-
BaeMue Ha Bxox C, m mo HuM mHdopManus B perucrpe yxe He OyaeT MeHAThCS.
OpHako, ecan npu Jor. 0 Ha Bxome C BHaualle XOTs GH Ha OZHOM H3 BX0J0B SR
win SL mpucytcTBoBana Jor. 1, 3ateM Ha ofenx BXomax —Jor. O, 5T0 H3MeHeHue
6yneT BOCTPHHATO MHMKPOCXeMOH KaK cmaj TaKTOBOTO HMIIYJAbCa, O KOTOPOMY HpoO-
H30HZeT CABHI HWJH TNapaJjJelbHas 3anucb, B 3aBHCHMOCTH OT COCTOSIHHS BXOJ0B
SR u SL nepen nosiBleHneM Jjor. 0 Ha 0GOHX BXOJaX. YKa3aHHOe CBOHCTBO MHKPO-
cxXeMhl MO3BOJIsieT, MoAaBas noctosaHHo Jor. 0 Ha Bxox C, ucmombsoBaTh BX04 SR
JJst TNOJau¥ MMIYJbCOB COBHra BIpaBo, BXoA SL — ajs mojayd HUMNYJAbCOB CABHra
Bneo. Capur GymeT NPOMCXORMTh IO CNalaM HMIYJbCOB MNOJNOXKHTENbHOH TNOJsAp-
HocTH. Ecnn usMeHeHue curHana ¢ Jor. 1 Ha Jor. 0 mpomMsofiZeT OZHOBPEMEHHO HA
ob6oux Bxozax SR u SL, ocymectBHTCS napajiesbHad 3amch HHGoOpMauumu co
BxogoB D1—D8.

Coennnenne mukpocxem K155MP13 nns yBennuenns paspsiAHOCTH NPOHITIOCTPH-
poBaHO Ha puc. 12.

Muxkpocxema K155TM8 (puc. 13) comepXut ueTbipe D-rpurrepa, JOruka pa-
60TH KOTOPHIX MNOJHOCTHIO COOTBETCTBYET JIOTHKE paGOTH TPHITEPOB MHKPOCXEMLE
K155TM2. Mukpocxema mumeer BXxogu D1—D4 pia nomaum wadopMaumuu B TpHr-
repH, o6bexuHenHele Bxoas TpurrepoB C m R, C mad momau# TaKTOBHX HMNYJbCOB
H R nas c6poca. \

C6poc TpHrrepoB NIPOHCXOZMT mnpu Iojaue Ha Bxoh R Jor. 0, mapaanenbHas
3amHCb B TPHITEPH OCYIECTBJSETCS [0 CHafy HMIYJAbCa OTPHIATENbHOH MOJApHOC-
TH Ha BXxoZe C (MiM 1O (POHTY HMIYJIbca IOJOXHTENbHOH IOJNAPHOCTH, YTO TOX-
JIeCTBEHHO), NPH 3TOM Ha BXxome R noaxua OHThH Jor. 1.

Mukpocxema MOXET HCIOJb30BATHCA KaK DErHCTP XpaHeHHs WHOOpMalHH, NDH
HeoOXOA¥MOCTH M3 Hee MOXHO NOJYYHTh CABHramowuii peructp (puc. 14), uro He-
BO3MOXKHO TpH HCIOJb30Banu# MuxpocxeM K155TM5 u K155TM7. MomHocTb, notpe-
6nseMast TaKMM CIBHTAIOMIMM DErHCTPOM, MeHbIle, UeM y PerHCTpa Ha MHKpOCXeMax

Bxad nacned ot kK155 TM8
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Prc. 13. Llokone- Puc. 14, HcnonbsoBanue muxpocXe-  Puc. 15. Ilokones-
Ka mukpocxempr  Mu K155TM8 B kauecTBe cABHra-  Ka MHKDOCXEeMH
K155TM8 fOIero perucrpa K155HP15
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K155 P1 wan K155MP13, perucTp MMeeT Kak IpsIMHE, TaK H HHBEpPCHble BHIXOAH,
HO mapajjiesbHas 3amiuch UHOOPMAUHU B HEr0 HEBO3MOXKHA.

Muxgpocxema K155MP15 (puc. 15) — ueThipexpa3psAfHEIl PerHCTp XPaHCHHS HH-
¢opMauuKM ¢ BO3MOXKHOCTBIO IlepeBOja BHIXOJOB B BHICOKOHMIIEJAHCHOE COCTOSIHHE,
3anuck uHpopManuu co BxoA0B D1—D4 B TpHITEpH MHKPOCXeMEl NPOUCXOAHT HO
cnajgy MMOyJabca OTpULATeNbHOR noaspHocTH HA BxoZe C, OGHYJeHHE TpPHITEPOB —
[0 HMIYJBCY IOJOXKUTEILHOH MONAPHOCTH HA Bxone R. OCOGEHHOCTBIO pPerncTpa sB-
JsieTcs Hajauyde ABYX DaBHONPABHHIX BXOJOB 3ampera 3amucH V, coGpaHHEIx mO
WUJIU. Hannyue Jsor. 1 na qio6oM M3 3THX BXOJAOB 3ampelideT 3amiCh B TPHITEPEHL,
npuyeM H3MEHEHHEe CUTHAJOB HA BXomax D1—D4 MmoxXeT npoHCXoAHTb Kak NpH
Jaor. 0, Tak u mnpu Jjor. | Ha Bxoge C, BaXHO COCTOSHME 3THX BXOJOB HeMOCPEACT-
BEHHO Inepej nepexogoM u3 jor. 0 B jor. 1 curnana na Bxoge C.

Mngpocxema uMeeT ABa PaBHONpPABHHX BXoZa Z, coGpanmnix mo WJIW. Haau-
gye jor. 1 Ha mo60M H3 3THX BXOJOB IepeBOJUT BHIXOAH B BHICOKOUMIIEJAHCHOE
cocrosiuue. CocTosiHHe BXOJOB Z HUKAK He BaHseT HA PaGOTy MUKPOCXEMHI IO ApY-
FUM BXOJAaM — 3aNiCh, OOHYJEHHE MOTYT NPOUCXOAUTb IpH JIOGHX COYETAHHSAX CHI-
HaJ0B Ha BX0ojax Z.

OcHoBHOE Ha3HAUeHUE MHKPOCXEMbl — IIPHEM, XpaHeHUE U MYJLTHILIEKCHPOBA-
HHe MHObOpMalHY, MOCTYNaOWed OT Pa3MMUHBHIX HCTOYHHKOB. B KauecTBe mpocrefiiie-
ro mpumepa ua puc. 16 mpuBeneHa cxema jsis obecrieyeHus OJHOBPEMEHHOrO NpUEMa
YeTHPEXPa3pAAHON HHGOPMAUMH OT ABYX PAsAHUHHX HCTOUHMKOB [auuele 1 u JJau-
Hele 2 mo ¢pOoHTY WMImy/abca HAa BXole 3amuch # MOOYePEeNHOH mMepelaud MHPHHA-
Tof MHGOpMauuu Ha BhIXox 1O curHainaMm Urenmne 1 m Urenue 2.

Hasuune asyx BxOZOB 3ampera npueMa U ABYX BXOJOB IEpeBORa B BHICOKOUM-
meJaHCHOE COCTOSHHE [03BOJSIET JIeF'KO OPraHH30BaTh MAaTpHUHOE ympasienue GOJb-
IIMM 4YUCJIOM MHUKpOCXeM. Hampumep, JBa ONHCHBaeMHX pasnee  gmelnngparopa
K155M]J]4 Moryr yupasasTe mo BxogaMm Z Matpuuefi us 64 muxpocxem K155HP15,
B pe3y/ibTaTe MOXHO MNOJNYYHTh OXHOBDEMEHHHH npHeM H 3alMOMHHAaHHe 256 GHT
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Puc. 16. Peructp naa npuema uudopMamun us nsyx pas- Puc. 17. LlokoseBka
JHYHEX HUCTOYHHKOB mukpocxeMel K15511P17
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BndopMalHH H TOCTAeNOBaTENbHYIO mnepenaiy HHpopMaud no 4 6HTa B HEOG6XO-
AMMOM TODSAAKE. ‘

VnpaBasia MaTpullel nmo BxozaM V, MOXHO OpPraHH30BaTh NOCJIeJOBATEIbHHIF
npueM HHOODMALUH OT Pa3NHYHHIX HCTOYHHKOB H NapauielbHYIO BHIAAYY, €CIH BB~
XOAH MHKPOCXeM He OGBhelHHATH.

Mukpocxema KI155HIP17 — cnenuanbHHE perucrp, npeiHasHadeHHHA a8  no-
CTPOoeHHS aHagoro-unQpoBHX npeoGpasoBaTenedt, paGoTAMHKX NO NDPHHIUNY HOCAe-
AOBATEJNbLHOTO NpUOAUKEHHS, C YHCAOM paspanoB go 12.

Mukpocxema (puc. 17) HMeer uyerhipe BxoAa: Bxoj C pnJs nojaunm TaKTOBHX
HMIyJbCOB, cpafaThiBaHNe TPUITEDOB DErHCTpa NPOHUCXOAUT MO CNajy TAaKTOBHIX HM-
NyYJbCOB OTPUNATENbHOH NOJSPHOCTH, BXOA D 1/ nojayH 3anoMHHAEMOH DerHcTpom
BHdopmannn, Bxon E — paspelllens npeo6paszoBamusi H BXOx S — c6poca,

PaGora MHMKpOCXeMH NPOWLIIOCTPUPOBaHAa HA auarpaMMax C — DO puc, 18.

Ilpu noxave ua Bxog S Jor. 0 no cnagy OdYepesHOro HMNyJanca OTPHOATENBLHOR
NOJISIPHOCTH (MMNyabc 0) NPOMCXOZWT HAuaJbHAs YCTAHOBKA TPUITEPOB pErHcTpa —
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Puc, 18 Bpemennis auarpamma paGoTH Mukpocxemun KI156HP17
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Ha Bhixoge 12 ycranaBamBaercsa Jor. 0, Ha Bmxogax I—I11 u 12 — sor. 1, Ha BHXO-
Ze OKOHuaHusi npeoGpasoBanus P noseasercst nor. 1. Takoe coOCTOsiHHE perucTpa
6yner coxpaHsaThCs [0 TeX 0P, MOKa Ha Bxoje S Gyxer Jor. 0.

Tlocne ycranoBsenns Ha BXofe S aor. 1 nepBH cnaz HMIyabca OTPHUATEJb-

HOM MOJSPHOCTH NpPOM3BeleT 3allicb B TPHITED perHcTpa ¢ BHXOZAaMH 12 H 12
uHbopMmaund co Bxoa D u ycranoBuT BHXoOX 11 B cocrosimne 0, Ha Brixozax 10—1.
B P 6yzer qor. 1. Cunax ovepesHOr0 HMIYJbCa OTPHUATENLHOH NOJSPHOCTH HPOU3-
BeJleT 3anmuch MHQOPManui co Bxoxa D B ouepexHO#i TPUrTep pEerHCTPa H YCTAHOBKY
Clefylomero 3a HuM BhHXofa B coctosnHe 0. Takam o6pa3soM HA BHIXOJAX perHcTpa
noouepeflHo nospiaserca Jor. 0, Bcjaen 3a HEM — HHpopMmalusa co BXoza D,

Tlocne 3anucu mHdopMamuu co Bxoga D B MOCHeXHHH Tpurrep perxcrpa (c Bbis
xomoM 1) Ha Bhxoge P nosBasercs Jgor. 0 u 3T0 cocTosHue perHcTpa (HKCHpYeTcs
1o mosBienus Jjor. 0 Ha Bxofe S. Ecam Bxox S coenuHHTb ¢ BHx0ozoM P, mossie-
Hue Jor. 0 Ha BHxoxe P no cmapy ouepeaHoro TakroBoro uMmyJasca (aMnyabc 13 Ha
puc. 18) npuBeleT K yCTAHOBJEHHO HCXOJHOTO COCTOSIHWA PerHcTpa aHAJOTHUHO HM-
nyascy 0. B pesyabTaTe MuKpocxeMa GyneT MOBTOPATb OMHCAHHLIA BHIUE HHKJA pa-
60oTH c neprHogoM B 13 Takros,

Tak muxpocxeMma paGoraer Ha Jor. 0 na Bxome E. Ecau sa Bxox E mopars
qor, 1, BHxoAx 12—1 u P nepexoasT B cocrosnde ! ¥ Ha CUTHAJH Ha JPYTHE
BXOJax He pearupyioT. Haanuue Bxoxa E nosmoaser coexHHATb MeXRy co60R MHK-
pOCXeMH JJISi HOJAYUYeHHsi PErHCTPOB MNOC/]eJOBATeNbHOrO NPHOMMKeHHA Ha 24, 36 B
T. I. pas3panos (puc. 19), PaGoTa TakaX peruacTpoB aHaJOTHUHA paboTe OJHOH MHK-
pocxeMH, a NEpPHOJ HPH COeXMHEHHH BHXOXa P mociaenne#i MHKpPOCXeMH ¢ o0belu-
HEHHHIMH BXOJZaMH S BCeX MHKDPOCXEM COOTBETCTBEHHO cOCTaBHT 25, 37 M T. A,
TaKTOB,
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Mukpocxema NO3BOJIAET HCNMOAb3OBATH €€ KaK DETHCTP NOCAENOBATENLHOro MpH-
6IuKeHAS H ¢ MEHbIUMM ueM 12 yHcAOM paspsijoB, A4Js Uero AJS MOJAAUHM CHTHAJAA Ha
BXOJ S MOMHO HCIOJIb30BATh €ro COeJHHEHHe ¢ JUoObM H3 BHX0LoB l1—11.

Ecan Bxox D nopaxmouHTh MOCTOSHHO K HCTOUHHKY JIOT. 1, MHKpocXeMa MOXeT
HCMONb30BATHCA KAaK CUETYHK ¢ AellHGPaTopOM, Ha BHXOZAX KOTOPOTO MOOYepeSHO
Ha NePHOJ TAKTOBLHIX HMIYJLCOB mosBasercs Jor. 0. Koadduuuent nepecuera cuer-
YHKa COCTaBUT 13, OH MOMKeT GHTb YCTaHOBJEH TaKXe MeHblUeld BEIHUHHH IPH cOe-
JHHEHHMH BXofa S ¢ J0GHIM H3 BHXOn0B 11—1.

Ecan na Bxox D mocrosnno mopjath Jjor. 0, MuHKpocxeMa Gyaer paborarh Tak,
YTO IO KaXJOMy TaKTOBOMY HMIYJbCy Ha OYepeHOM H3 BHIXONOB 11—1 perucr-
pa Jor. 1 6yner HaMenaTbcs Ha JOT. 0, KOTOPhA GyAeT IepXKaTbcs HA BHXOAE [0
Kouna nukna. Ha Brixome 12 6yaer mpm 3ToM nocrositHHO Jor. 0. J[auTeNbHOCTh IHK-
Jla TaKkKe MOXKeT OnTb nepeMeHHOH — ot 2 10 13 NepHOAOB TAaKTOBHX HMIYJbLCOB,

OcHoBHOe Xe HasHaueHHe MHKpocxeMH K155MP17 — nocrpoeHne ananoro-uud-
poBbix npeoGpasoBareneft (AIIT). Cxema, MIUIOCTPHPYIOMAS BO3MOMHBIH BapHaHT
AL, npuBemena Ha piuc, 20. K BHxozaMm 12—1 MHKpOCXeMbl NMOAKIIOUEH LHGBPO-
anaynoroeelii mpeo6pasopareas (LIATT) DAI, crapumit paspsg— 12, mnagmmi — !,
Komnaparop DA2 cpaBuHBaeT BHIXOJHOe Hampsikedue LIATT u mpeoGpasyemoe B
KOJ BXORHOe HampsiKeHHe.

Pa6ora AIII nponcxoaur cueayomum oGpasoM. TakTOBHE uMmydsc 0 ycraHas-
JIHB2ET, KAaK YyXe YKas3HBaloch, BeXox 12 mukpocxemsr DD1 B 0, craibHele BBIXO-
ael—B 1. B pesyabrate Ha Bxox IIAIl nomaercs xox 0111..1, Ha ero BHXOZe
<opMupyerca HampsXKeHHe, DaBHOe INOJOBHHe Npeo0pa3yeMOro IMaNa30Ha BXOIHHIX
nanpsxennii. Komnaparop DA2 cpaBruBaer ero co BXOIHHM, H, €CIH BXOJHOe Ha-
npsKeHHe NpeBbllaeT HampsxenHe ¢ Buixoma ITATIl, kak 310 moKa3aHO Ha HMIKHel
puarpaMme puc. 18, Ha ero BHXofe mosBasercs Jor. 1. TakToBHM MMmyJbcoB 1 Jor. 1
3aMHCHIBAeTCS B TPHITED MHKpOCXeMbl C BHIXOZOM 12, 3TO cocTosiHHe TpHITrepa co-
XpaHsercsi 10 koHuUa npeo6pasoBanusi (zuarpamma 12 puc. 18). Ecam BXonHoe Ha-
ApsIXKeHHe MeHblle IOJIOBHHH JIHaNla3oHa IpeoGpasoBaHHs, B TPHUITEP C BHIXOLOM
12 3anuwercs Jaor. 0.

Mo oxonuauuyu taxkroBOoro mMmyanca 1 Ha Beixofe 11 mmkpocxemsr DDI1 mo-
siBurcst Jor. 0 u Ha IIATI Gyxer moxam xom 10111 ..1 (zuas mpumepa, MOKAa3aHHOTO
ma puc. 18). B pesysnprare BXxOXZHOe HampsikeHHe GyzeT cpaBHHBaTeCs ¢ 3/4 mpeoG-
pasyeMoro auamasoHa BXOAHbIX HanpsxenuH. Ecim, kak nokasano Ha puc. 18, Bxon-
Hoe HampsixkeHHe CoJblue, yeM 3/4 nuama3oHa, B TPHITep ¢ BhxozoMm 11 Oymer 3a-
nucaHa 1, B mporuBHOM cayuae — 0. [ljs onmHChIBaeMOro IpHMepa B TPHITEp Deru-
ctpa ¢ BHxozoM 11 mmmysabc 2 sapmwer 1 u ma LIATI Gyner mozan kom 11011 ..1,
‘B pesyabTate BXonHOe HampsikenHe Gymer cpaBHmBathcs ¢ 1/241/44-1/8=7/8 mou-
HOrO AHAala3oHa H, ecJH OHO MeHbIIe 3TOH BEJHYHHH, B TpPHITepe ¢ BbIXo#oM 10
numwercs 0. [lo oxoHuannn rtakta 12 Ha Bmxozax 12—1 Mukpocxembl o6pasyercs
JBOHUHKIA 12-paspsaaHeii koA Npeo6Pa3oBaHHOrO HANpSXKeHHA, AJaA AAHHOTO ciayuas
110101 ... 1. Jloruyeckuit 0 Ha BmixO4e P curHaausHpyer o6 OKOHuUaHHH mpeoGpaso-
BaHHS M MOXKeT ObITh HCIOJb30BAH [1Ji mepelHCH CHOpMHPOBAHHOIO KOZA B DETHCTP
Xpanennsi. EcsH, Kak yKa3slBaJOCh BHIUe, BHX0J P COeIHHHTb cO BXOZOM S, mpe-
o6pasoBanne OyIeT NPOH3BOAMTBCA LHKJIHYECKM ¢ mepuodoM B 13 TakToB BXOA-
HbIX HMIYJbCOB.

B mpouecce mpeo6pazoBaHHs Ha BmX0A DO MHKPOCXeMHl BbIZAeTCsi CABHHYTas
Ha OJUH IepHOJ BXOZHHIX HMIYJbCOB HHGOPMauuH co Bxoma D, sBJasiomlascs mo-
-cJIeJOBaTeJbHHM KOJOM NpeoGpasoBaHHOTO BXOMHOTO HampsiKeHHs.
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Paspaguocrs ALT] Moxer OHTb yMeHbIIEHa HCNOJb3OBAHHEM BMECTO BHIXOZA
P mo6oro u3 BuxonoB 11—1. PaspagnocT:b MOXeT OHTbL yBeJHYEHA, €CJIH MHKDOCXe-
Mt K155MP17 coefuHHTb B COOTBETCTBHH ¢ pHc. 19 m ucnosbzoBath IIATI coot-
BeTCTBYIOIeH pas3psHOCTH.

Mukpocxemy K1566MP17 MOXHO HCROJB30BATH TaKXe H JJIA APYIHX Onepamnui,
NPOH3BOJAMHX METONOM TNOCJeAOBaTeJbHWX NpHOAHXKeHn#k. Hanpumep, mpr HauiH-
YHH NHGPOBOrG yMHOXHTeNs KOIOB MOXKHO NOCTPOHTb YCTDOACTBO, H3BJEKalollee
KBaJpaTHHE KODHH WJIH NPOH3BOASIIES JeJeHHe OMHOro HU(POBOro Kofa Ha ApYroit.
Jluist u3BJleuCHHS KBAApaTHOTO KODHS MMKpDOCXeMa BHJAeT «NpoGHOS» 3HaueHHe Kop-
Hs 011 .. 1, xoropoe ¢ moMowbl0 NHPPOBOrO YMHOXKHTENS KONOB BO3BORHTCH B KBa-
IpaT H UHGPOBHM KOMNApaTOPOM CpaBHHBAeTCS ¢ KOAOM UHCJA, H3 KOTOPOI'O Haio
H3BJeub KopeHb. Jlasee paGoTa mpPOHCXOAMT aHajormuno pabore AU, B pesyubra-
Te Yero Ha BHIXOJ€ MOXKHO MOJYYHTb KOJ KBaADaTHOrO KODHA. AHAJOTHYHO MOXKHO
NPOH3BOIHTb fAEJEHHE HJIH ONpEJeJeHHe Koja 06paTHOTO YHCJA.

Mukpocxema KI155ME] sBasercs penuteneM uyacrorh Ha 10. LlokoseBka MHKpO-
CXeMH NpHBefeHa Ha pHC. 21. YcraHOBKa TDHIrepoB MHKpocxeMH B 0 ocymecTBis-
ercsi mofadvelf sor. 1 oZHOBpeMeHHO Ha 1Ba oObeiHHeHHHX mo cxeme K pxoma R,
Pa6ouell moJspHOCTbIO BXOXHHX CUETHHX HMNYJbCOB, MORaBaeMbx Ha BXoiw C, sB-
JseTcs oTpHUATebHad. MMmyJbcH MOryT moaaBaThCs WJH MO OTIEJIBHOCTH Ha KaX-
Ibft H3 BXONOB (Ha BTOpO BXOX MOJIKEH NMPH 3TOM MOJAABAaThes ypOBEHb Jjor. 1),
HJIH OJHOBpEMeHHO Ha ob0a BXoja.

OpnHOBpPeMeHHO € KaX/HM [CCATHIM BXONHLIM HMIYJLCOM HA BHIXOAe (OPMHpY-
€TCSl DaBHBIA €My N0 NJIHTeJbHOCTH BHXOJHON HMIOYJbC OTPHIATENBLHOH MOJISPHOCTH.
MHuoroxkackaante [eJHTENH 4YacTOTHl MOXKHO CTPOHTb, coefHHss BXxOAH C nocle-
LYIOIHX KacKaaoB ¢ BHIXOZAMH NpeqHAYINHX.

Muxpocxemsr K155ME2, K155ME4 u K155MES (puc. 22) comepXar mo dYeThlpe
cueTHX Tpurrepa. B kaxnoft MC ogwn H3 TpPHITEPOB  HMeeT  OTHEJbHHIN
Bxoa Cl u mpsMo# BHIXON, TPH OCTABUIHECS TPHITEPA COEJHHEHH MeXAy co6oit
TaK, uro obpasyiwor genuresb Ha 8 B MC KI155UES5, na 6 B KI556ME4 u va 5 B
KI55ME2. Tlpn coejuHeHHH BBIXOAA MEPBOrO TpHITEpa CO BX0AoM C2 LEeNOUKH H3
TPeX TPHUIrrepos 06pasyioTcsi COOTBETCTBEHHO AENHMTEJNX Ha 16, 12 u 10. Jensrrenn
#Ha 10 u 16 paGoraior B kome 1—2—4—8, menmresp Ha 12 —B komue 1—2—4—6,

MukpocxeMrl HMeIOT MO ABa BXoAa R ycranoBku B 0, o6befuHeHHbE Mo cXeme
M. C6poc (ycramoBka 0) TPHrrepoB NpOH3BOAHTCA MpH MOZaue ypoBHed Jjor. 1 Ha
o6a Bxona R. Muxpocxema KI155ME2 umeer, KpoMe T0ro, BXoAt R i yCTaHOBKH
B COCTOSIHHE 9, MDH KOTOPOM MepBHI H MOCAEAHHH TPHITEPH AeKaiH HAXOAATCH B
€IHHUYHOM COCTOSIHHH, OCTaJIbHHE — B HYJIEBOM.

Hanuuse BXOZOB ycTaHOBKH, 0GbeJMHEHHHX Mo cxeme U, MO3BOJIAET CTPOHTH
AlesTeNd YacTOTH C Pas/IHYHEIME KO3bdHUHEHTaMH ReJieHHA B npeneaax 2—I16 Ges
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Puc. 21. UokoseBka mukpocxe- Prmc. 22. IlokoseBka Muxkpocxem KI55UE2 (a),
mu K155ME1 K155ME4 (6), KIS5UE5 (s)
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Puc. 23. Jekaga ma mukpocxeme KI56HE4 (@) m pmmarpaMma ee paGoru (6)

HCIOJNb30BaHHS NONOJHHTENbHHIX JOrHYecKHX 3JeMeHToB., Ha pHc. 23 npuBeleHH
cxema jexain Ha Mukpocxeme K155ME4 u ee Bpemennas puarpamma. J[o mpuxoza
JeCSTOro HMOyJabca neKaga paboTaeT KaK JeJHTeNb 4acTOoThH Ha 12, JlecsTHA HM-
HyJbC MEPEeBORMT TPHITEPH MHKPOCXEMH B cocrosiHHe 10, npm XKOTOpOM Ha BHIXOJaX
4 u 6 (BuBogH 9 M 8) MHKpOcXeMul DODMHPYIOTCS yPOBHH Jor. 1. OTH ypOBHH, mO-
cTynas Ha BXOAH R MHKpOcXeMH, nepeBozAaT ee B 0, B pesyabrate uero kKoabdHument
mepecyeTa MHKDPOCXEMBl CTAHOBHTCHA paBHEM 10.

Jas ycraHOBKM paccMOTPeHHO! nekainl B ( BHEMIHHM CHTHaJOM HeOGXOZHMO
BBeJieHHe B Hee Joruueckux aneMmenroB M-HE (puc. 24).

B ra6a. 3 npHBeeHH HOMEpPa BHIBOAOB MHKDOCXEMEl, KOTODHE HYXHO COEJHHHTh
MeXny co60fi Jasi mOoJyueHHsl PasfAHYHHX Ko3bhhpuuHenToB nepecyera K.

TaGuuna 3
KI56HE2 KI551E4 KI155UES

K |Bxozn|Buxop cg:&%’;’g" Bxoa|Buxop Cg:&%’;’g" Bxon|Buxop| Cg:ﬂ‘;&g‘

2 14 | 12 - 14 | 12 — 14 | 12 -

3 1 8 |9—2, 8-3 1 9 — 1 8 [9—2, 8—3

4 | 8 |11—2—3 1 8 |11—6, 8—7 1 8 -

5 1] 11 — 1 8 |9—6,8—7 {11 |9—2,11-3

6 | 14 8 |12—1,9~2,8-3| 1 8 — 1 (11 |8—2,11-3

7 14 | 11 12—1,9—6,8-7| 14 8 [(12—1—6, 8—7 - — -

8 14 8 |12—1, 11—2-3 | 14 8 |12—1, 116, 8—7 1] 11 —

9 14 | 11 [12—1—2, 113 | — | — —_ 14 | 11 [12—1-2, 113
}g 14 | 11 [12—1 14 8 |12~—1, 9~6, 8—7 }1 } } 12—1, 9—2, 113
16 —_ | - — 14 ; 121 14 | 11 |12—1, 8—2, 11=3

Bce penutenn, mosyyeHHHe COeJHHEHHEM BHIBOROB MHKpOCXeMn 1o Taba. 3,
paboTalT MO OXHOMY NPHHIHIY — NPH JOCTHXKEHHH COCTOSIHHSA, COOTBETCTBYIOLLEro
HeoGXOMUMYI0 KO3(D(HIHEHTY Nepecuera, MPOMCXOAMT ycTaHOBKA cuerunka B 0. He-
KJIOUEHHe COCTaBJseT JeiHTesb Ha 7 Ha MmHpocxeMe KIS55ME2. B sroM nmenutene
HocJe MOACYETa WIECTH HMIOYJbCOB Ha BXOAax R9 ¢opMHpYOTCS ypOBHH Jor. 1, mo-
9TOMY H3 COCTOSIHHA 5 felHTe]b CPasy NepexOIMT B cocrosiHue 9, munys 6, 7 n 8.
Kox pa6oTh 3Toro jpesauTessi — HEBECOBOH,

Henurenun na Muxpocxemax KI55HE5 u E155HME2 paGoraior B BecoBoM KoJe
1—2—4—8, kon nenureneii Ha HC KI155ME4 — 1—2—4—6 npu HCOOJb30OBaHHH
Bxoga 14 ¥ 1—2—3 npu nogade BXOJHOTO CHCHaJja Ha Bxon 1.

Miukpocxemur K155ME6 u K155ME7 — pesepcuBuhie cueTydkH. [TepBuift H3 HHX —
JBOHYHO-JIECATHUHBIY, BTOPOH — XBOMUHHH, 06a paGoraioT B koge 1—2—4—8, Lo-
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Puc, 24. Jlexaga Ha MHKpoOcxeMe Puc. 25, BuiBogb MHKDOCXEM:
K155ME4 ¢ BO3MOXHOCTbIO YCTaHOBKH K155HE6 (a) u KIS5HE7 (6)
BO

KOJeBKa 0GeHX MHKPOCXeM OJHHAaKoBa (pHc. 25), OTIHUAIOTCH OHH TEM, YTO HEpBHIf
cyutaer fo 10, BTopoi — go 16.

Pacemorpum mis mpumepa MuKpocxemul paGoty K155ME6. B oramume ot pac-
CMOTPEHHBIX DaHee CUSTYHKOB, 3Ta MHKDOCXeMa HMeeT GOJIbIIee YHCJIO BHIXOLOB H
BxoJoB. Bxoxs +1 mam —1 cayXar njd NMOAZAYH TAKTOBBIX HMIYJbCOB, -1 — mpH
npsMoM cuyere, —1 — npn o6paTHoM. Bxox R cayXHT jjas ycTaHOBKHM cyeTyHka B
0, Bxog C — an1s1 npeaBapHTeJLHON 3amMCH B CUETUYHK HHGOPMAUHH, mOCTynamollel no
Bxogam D1—D8.

YcraHOBKAa TPHITEpOB cyeTyHKa B 0 OpOHCXOAHT NIpu Hofaue ypoBHA Jjor, 1 Ha
Bxoj R, mpu stom Ha Bxoae C po/keH GHTb ypoBeHb Jor. 1. Jlas mpegBapHTENbe
HOW 3amkicH B CYeTYMK JoGoro umciaa or 0 10 9 ero ciaepyer moaaTb Ha BXOAHW
D1—D8 (D1 — maagmuf paspsaa, D8 — crapunit), npu stom Ha Bxoxax R u C joa-
XKeH OHTH Jor. 0.

PexXuM OpeNBapHTeNbHON 3aNHCH MOMKCT HCIOJb30BaThCHA [JIS NOCTPOCHHS Aes
JuTeNedl YACTOTH C IEPecTpaHBaeMHM K03DOHIHEHTOM HeJeHHs XA yueTa (uKCH-
poBaHHOH uyacToThl (HanpHMep, 465 kI'm) B uHdpoBoHi WKane pagHONpPHEMHHKA,
Ecne 3TOT pexHM He Mcmojb3yercsi, Ha BHXoZe C JOJKEH MOCTOSHHO NOAJEpXKH-
BaTbCsl YPOBeHb Jor. 1.

TIpamoli cueT ocymlecTBJseTCH NPH NMoJave OTPHUATENbHHX HMOYJbCOB Ha BXOX
+1, npu stom Ha BxoZax —! m C poaxHa GHTh Jor. 1, Ha Bxoge R— Jor. 0. Ile-
peKJIoUeHHe TPHITEPa CUSTYHKA NPOHCXOAHT IO CHajaM BXOAHHX HMIYJbCOB, OJHO-
BpPEMGHHO ¢ KaXKZbIM JecfiTbIM BXOJZHEIM HMIOYJbCOM Ha Bbixoe =9 dopmupyercs
OTPHIIATEJbHBIH BHIXOIHOH HMNYJALC NEPENOJHEHHS, KOTOPHN MOXKET NOxaBaThCid Ha
Bxof -1 caenyiomieli MHKpOCXeMH MHOTOPaspsAHOrO CyeTukKa. YPOBHH Ha BHIXONAX
1—2—4—8 cueTuHKa COOTBETCTBYIOT COCTOSHHIO CUCTYHKA B NAHHHIH MOMEHT (B JBO-
uuHoM Koze). [Ipu o6paTHOM cueTe BXOZHHIE HMOYJbCH MOJAIOTCs Ha Bxoj —I, BH-
XOZHBHIE HMIYJAbCH CHHMawoTest ¢ Bhixofta =C0. IlIpumep BpeMmMeHHOH nHarpaMmbl pa-
GOTH cueTYHKA NPHBelJeH Ha pHc. 26.

TepBuifi uMnyJabc ycraHOoBKH B ( yCTaHaBJAHBAaeT Bce TDHITepH cueTunka B 0.
TpH cJaepyIOUIHX HMIYJbca, MOCTYNAJOMHX HA BXOA -1, MepeBOJAT CUETYHK B  CO-
cTosiHHe 3, KOTOPOMY COOTBeTCTBYIOT Jior. 1 Ha BhXogax | m 2 w 0—mHa 4 u 8,
Ecmu na Bxogax D1—D4 qor. 0, na sxoge D8 aor. 1, umnynsc ua Bxoge C ycra-
HABJIHBaeT CYCTUHK B cocrosune 8. Ciaenyioliye mecTh HMNYJBbCOB, MOCTYNAlOUIHE Ha
BXoJ -1, mepeBOAsAT CueTUHK mHocAenoBaTeNbHO B coctofHus 9, 0, 1, 2, 3, 4. On-
HOBPEMEHHO C HMIIYJAbCOM, HepeBOASIMM cueTuHK B 0, ua BhHXoze =>9 nosBaseTes
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Puc. 26. Bpemennas guarpamma paGorsl MC K155UE6

BHXOAHON HMIyJbc mpsaMoro cuera. Cienyouide HMNyJdbCH, MOCTYHAKOUIHe HAa BXOJ,
—1, H3MEHSIOT COCTOSIHME CYeTYHKa B oOpaTHOM mopsaake: 3, 2, 1,0, 9, 8 u r. x. Oxn-
HOBDEMEHHO C HMNYJAbCOM OGPaTHOrO CYeTa NEepPeBOJAIIHM CUETUHK B COCTOsHHe 9,
Ha Buxole <0 mosBaAsiercs BHXOIHOH HMIYJBC.

B mukpocxeme KI155ME7 umnyibc Ha BhXoXe ==15 mosiBisercsi OZHOBPEMEHHO
¢ HMIyJIbCOM Ha BXofe -+ 1 mpu mepexoje CueTYHKa H3 coctosHus 15 B cocrosHHe
90, a ua Buxoge <0 — npu mepexofie cuetTydka H3 0 B 15 ONHOBpPeMeHHO ¢ HMIYJb-
coM Ha Bxojle —I.

Miuxpocxemy K155ME8 06HYHO Ha3HBAalOT [eluTeJeM YacTOTH C IepPeMeHHHIM
K03 PHIHEHTOM JieleHus, ORHAKO 3TO He coBceM ToyHo. dra MIC comepxur 6-paspai-
HHA JBOMUHHH CUETYHMK, 3JeMEHTH COBIAJeHHS, NO3BOJSIOLIHe BHJENATb HeCcOBIa-
AalouiHe MeXJy co00H HMNyJbCH, — KaXAbIR BTOPOH, KaXKJBIE UYeTBepPTHH, KaXAHIl
BOCBMOH H T. . H 3JeMeHT COOHDaHHS, KOTOPHI MO3BOJIfeT NMORXABaTh Ha BHXOR
9acTh HJIH BCe BHIJeJieHHble HMIYJLCH, B De3yJbTaTe Yero CPelHss YacToTa BHXOJ-
HHX HMIYJAbCOB MOMeT M3MeHATbcs OT 1/64 no 63/64 uyacTOTH BXOJHBLIX HMIYJbCOB.

IJokoneBKa MHMKDOCXeMH HpHBefleHa Ha DHC. 27, IPHMep BPEMEHHOH AUarpaMMH
paboTH —Ha puc. 28. a8 HarAANHOCTH Ha PuC. 27 BHIHeCeH JOTHUECKHH 3JieMeHT
H-HE, Bxomsmuit B MukpocxeMy. HHrerpajbHas MuxpocXeMa HMeeT CJeAyIOUIHE
BXOAH: BX0j V — 3amper cuera, NpH NOJaye Ha KOTOPHH Jior. 1 CUeTUHK He CUHTaer,
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BxoJ R — ycraHoBky 0, ycTaHOBKa TPHITEPOB cYeTUHKa B 0 NPOHCXOAMT NpPH moxade
Ha nero ypous Jor. 1. Bxox C—BXoj TaKTOBHX HMIYJIbCOB OTPHIATeNBHOR mO-
JSPHOCTH, [ePeK/IOueHHe TDHITEPOB CUYETUHKa MPOHCXOAHT MO CHAajaM BXOJAHHIX
uMny/bcoB. Bxoan X1-—X32 nosBoasioT ynpapaATh BhAaueldl OTPHIATEIbHHX BHXOZA-
HBIX MMIIYJILCOB, COBNAJAIOMMKX 10 BpeMeHH Co BXOJAHHMYM, Ha BHXox Z. Ha puc. 28 B
KauecTBe IIpHMepa IIOKa3aHO, KakHe MMIYJbCHl BHJENAIOTCH Ha BHIXOAe Z OPH moja-
ge gor. 1 wa Bxog X32 (mmarpamma X32), npu nopave 1 Bxox X16 (mmarpamma
X16) u na Bxox X8 (muarpamma X8). B atux cayvasx Ha BHXofle Z Bhjeisercs
cooTBeTcTBeHHO 32, 16 Hum 8 paBHOMEPHO PAacHONOXeHHBIX HMIyJbcoB. Ecan ke oa-
HOBpeMeHHO NOJATh JOr, 1| Ha HecKOJbKO BXOHOB, HanpuMep Ha X32 u X8, To, Kak
NOKa3aHO Ha JuarpaMme Z, Ha Buxone Z Buifeaurca 40 HMIyJabcoB, HO pacloJo-
JKEeHHBIX HepaBHOMepHO. B ofmiem ciyuae uncilo HMmOyascoB N Ha Buxoxze Z 3a
MepHOJ cueTa COCTaBHT

N=32.X32+16-X16+8-X8--4-X4-+2-X2+X1,
rae X1—X32 npHHHMaiOT 3HAUEHHS COOTBeTCTBeHHO | miau 0 B 3aBHCHMOCTH OT
TOrO, MOJAH HJH HeT YPOBeHb JOr. 1 Ha COOTBETCTBYIOIIHH BXOX.

Ha Buixone P Bhiflensercs OTPHIATEJNbHLIH HMIYJbc, (DPOHT KOTOPOTO COBHaza-
er co cmagoM 63-r0 TaKTOBOrO HMmyJbca, CHajf-—co cnafoM 64-ro. dTor HMOYJIbC
MOXET HCIOOJBb30BAThCH NPH KAacKagHOM  COeJHHEHHH HHTeIDaJbHBIX MHKpDOCXeM
KI55HMES8. Bxoa T -—Bxopx cTpoGHPOBaHHA, NpH Iojauve Ha Hero ypoBHsS JoOT. 1 BH-
Jlaya HMIYJIbCOB IO BHIXOJe Z IpeKpalaercs,

Ha pumc. 29 npusenena cxema coefuHeHHs ABYX neduTteqeii K1B55MES, nosso-
Jadlas noayyath Ha BHXOAe oT 1 jpo 4095 umnyabcoB mnpH mojaue Ha BXOA
4096=64? mmnyabco. UHCNO HMIOYAbCOB HA BHXoNe NOACYMTHBAeTCS O $OPMYyJe,
aHAJOTHUHOR NpHBejeHHON Bhllle, B KOTOPOH KO3(D(hHLUHEHTH HMEIOT 3HAUeHHA OT
2048 po 1. Ecan tpebyercs coenMHHTh GoJiblilee UHCIO HeJHTENeH, HX COeXHHEHHE
NPOU3BOJAHTCA AHAJOrHUHO pHe. 29, oaHako BHxojpHoll saement HM-HE, pumonnsomui
¢ynguuio WJIVM-HE pas oTpHuaTesbHHX HMNYJBCOB, NOCTYNAIOIWAX C BHXOKOB Z
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Aequresell, HeoOGXOZMMO HCNOJL30BATL H3 OTHEAbHOR JOTHUECKOA MHKDOCXeMH Cce-
puu K155.

+  Muxkpocxema KIS5ME9 (puc. 30) — CHHXDOHHHA HecATHYHHA CueTYHK C BO3-
SOXKHOCTBIO NapauIe/bHOA 3amucH HHGOPMalHH Io GPOHTY TaKTOBOro nMIYyJbca,

Y MmukpocxeMmH JeBaTb Bxozos. ITogaua Jsor. 0 Ha Bxox R HesaBHcHMO oT co-
CTOIHHS JPYTHX BXOXOB NPHBOJMT K YCTAHOBKE TPHITEPOB MHKPOCXEM B COCTOSTHHE
0, 0o oGecneyeHus: pexXuMa cyeTa Ha BXOf R HeoGXoamMo monaTh Jor, 1, ToT Xe
CHTHAJ JOJXKeH OHTL NMONaH Ha BXOJH DPA3peUICHHS MapaenbHOi samucH L, pas-
peiieHns cuera T, paspelueHHs BHAAuH CHrHasna mepeHoca VP, Hamenenne cocros-
HHSL TPHITEPOB CUETYHKAa NPH CUETEe IPOHCXOLHT MO CHady HMIYJIbCOB OTPHUATENb=
HORA MOASPHOCTH, MOfaBaeMHX Ha Bxojx C.

Ilpn noxauve Jsor. 0 Ha BXox L MHKpOCXeMa mepeXoidT B DeXHM NapasfelbHOR
sanucH HHGopManHH co BXogoB DI—D8. 3anuck mpPOHCXOZHT 10 CHAJAM HMIYJIbCOB
OTPHIATENBHOA MOJMAPHOCTH Ha Bxoje C, uTO NMO3BOJISET HCIOJb30BaTh MHKDPOCXEMY B
pexuMe cppHrawoomero perucrpa. Ilpu 3amucH Ha Bxogze R nmosxua OwTh qor. 1,
curuain Ha Bxofax T u VP nmpoHsBOJIBHEL

Ha Buixoze nepenoca P jor. 1 mosBjsercs B ToM ciyuae, KOrja CueTUHK Haxo-
Jutcs B cocTosHEM 9, a Ha Bxode VP mpucyrcrByer Jor. 1, B OCTaJbHHX cayyasx
# na Buxoge P —jor. 0 Ilonaua sior. 0 Ha Bxox VP 3ampemaer BHpauy Jor. 1 Ha
Buxoxe P u cuer umnyuscos, Ilopgaua Jsor. 0 ma Bxopg T 3ampelnaer cuer, HO He
sampelllaeT BhZauy CHCHAJa NepeHoca.

CurHan 3anpera cyera (sor. 1 Ha Bxogax T uam VP) JgefictByer Jnilb B TOM
€Jlyyae, eCJi OH IOJHOCTbIO MePeKPHBAeT IO JJIHTeJbHOCTH HMIYJbC OTPHILATEJBHOR
nosspHoctH Ha BxoZe C, B TOM UYHCJIe OH MOXeT COBHAJaTh C HHM IO BpeMeHH,

Jas obGecneueHus napauiesibHOR 3amucd Jor. 0 Ha Bxon L H unbopmanuu Ha
Bxoan D1—D8 moryT 6HTh mojanhl Kak mpu Jor. 1, Tak u upH Jor. 0 na Bxoze C
H yJepXHBaThcs NO MOMeHTa mepexoza Jor. 0 #a Bxoxe C B Jor. 1, xorma u mpo-
H30AKeT 3amuCh,

Jst oGeclleueHus cueTa C YHCJNA, BBeJEHHOTO B MHKPOCXeMY NPH Iapa/lle/IbHOMH
samucH, Jor. 0 Ha Bxofe L noJikeH OHTb H3MEHEH HAa JIOT. 1, WM OJHOBDeMEHHO C
nepexogoM Jor. 0 B Jjor. 1 #a Bxoge C, umau npu Jor, 1 Ha Bxogme C.

Ha purc. 31 npusezeHa cxema coeXHHeHuss mukpocxeM KI155ME9 B MHOropas-
PAAHNE CHHXPOHHHI CcueTuHK. HeHcrosibayeMble BXOAH MOXHO OCTaBJATb HENOM-
KJLIIOUEHHBIMH — 3TO He BJHSeT Ha GbICTpPoJeficTBHe cYeTudkKa. MakcHMalbHAf YacTO-
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Puc. 32. Coenunerne MukpocxeMbl K155ME9 nas moJiyueHHsT MaKCHMAaJbHOTO GHCT«
ponefcTBHA

Ta CUeTHHX HMIYJbCOB NJsI OTHEJNbHOH MHKpocxeMb — 25 Ml (peaisHo po 40
MTr'n). Coenunenne MHKpPOCXeM 1O cxeme PHC. 31 cHHXKaeT GHCTPOAEHCTBHE cueTyHKa,
TaK Kak §Js €ro HopMajbHOH paGoThl Heo6X0QuMO, 4ro6bl CHTHAJN IepeHoca OT
MJIaJHIero paspsga Npollie] yepe3 Bce MHUKPOCXEMH! JO CTapliero paspaja go moiaun
OuYepeNHOr0 TAKTOBOrO HMOyabca, JlJiA MOJyYeHHS MAaKCHMAJbHOTO GHCTpOxeficTBHA
MHOTOPa3pSIAHOTO CUeTYHKA, PABHOTO OBICTPOJEHCTBHIO OTAEJLHOH MHKDOCXEMH, MHK-
pocxeMbl MOXKHO COeJHHHTb MO cXeMe pHC. 32.

B atoM ciyuae cHrHas mepeHoca ¢ Bhixoga P muxpocxemsl DD1 paspemaer pa-
60Ty OCTaJIbHBIX MHKPOCXeM, COeJHMHEHHBIX B CUETYHK IO cXeMe pHc. 31, jump B
Te MOMEHTH, KOrja MukpocxeMa DD1 HaxomHTCs B COCTOSHHH 9, MO3TOMY OT cueT-
gyuka DD2—DD4 Ttpebyercs Obicrpogeiicteie B 10 pas MeHblnee GHCTpogeHcTBHS
mukpocxemul DDI, uto obecneunBaercs NpH JI060H NpaKTHUECKH BCTpeuaiollefics
JJIHHE CUeTYHKa,

Kak yxe ykasbiBajoch Bbime, MHkpocxeMsl K155ME9 moryr paGorath B pexu-
Me CIBHrajpulero perucrpa. Ins o6ecleueHHs TaKOro peXHMa HeO6XOLHMO BXOIH
D1~D8 coenuuutb ¢ BeixoAaMH 1-2-4-8 B HeoGxonuMom nopsiake, Jlus caBura uedop-
MalH{ Ha OJHH QBOMYHBIA Pas3psj MO KaXIOMY TaKTOBOMY HMIYJbCY B CTOPOHY cTap-
IUHX paspsAfoB CoelHHeHHe HeoOXOXHMMO NPOH3BECTH B COOTBETCTBHH ¢ puc. 33, nis
CHBHTa B CTOPOHY MJaJUIHX Pa3psioB — B COOTBeTCTBHH ¢ puc. 34. Jlus ofecneyeHus
JHHAMHYECKOll HHEHKAUMH YAOOHO COBHTaTh HHGODMAUHIO CPA3y HA OJMH JEeCSTHTe
HEIH paspsf, a CABHIAIOMINE PECHCTD 3aMBIKATh B KOJbLO. Takas Bo3MOXKHOCTb MPOH/-
JIIOCTPHPOBAaHa Ha pHC. 35.

Ha puc. 35 me mokaszaHbl LeNH MOJAYH HMIYJIbCOB H YNPAaBJSIOUIHX CHLHAJOB,
KOTOpbie MOrYT ObiTb BLHIONHEHbl B COOTBeTcTBHH ¢ puc, 31 wmiam 32. Posb Bxoxa
‘PaspelieHHs CABHra BBIMOJHSET Bxoj 3amuck. EcTecTBeHHO, uTO HpPH COeJHHEHHH

MHKPOCXeM B COOTBeTCTBHH C puC. 33—35 mapainenbHas sanmuch WHQOPMaUHH B
MHKDOCXeMHl HEBO3MOXHa,

Mukpocxemn: K155ME9 yno6Ho wucrmonnzoBath B fejMTesnie € MepeKaiouaeMHIM
Koabpuurentom mepecuera. Jast mOJYUeHHS YKa3aHHOTO pEXHMa JOCTATOUHO CHI-
#an mepeHoca crapuero paspajga OXHOPA3PSAHOTO HJIH MHOTOPA3PALHOTO CueTYHKA
uepes HHBEPTOP NMOZAThb HA BXOJ paspelleHHs 3aNmHCH, a Ha BxogH D1—D8 moxarw
&0y, ompepeasiolni KoapduunenT mepecvera (pHc, 36),
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Puc. 37. LokoneBka mukpocxemn K156HE14 n 1o e p

TS |2}

2z

4 72

Ilpu ycTaHOBKE CYETUHKa B IPOLECCE CYeTa B COCTOS- —Elﬂ 8=
une 99 .9 CUETYHK mnepeitieT B peXHM mHapaJ/ieJbHOH 3a- 3 %72
OHCH M TPH INOJaue CJGLYIOMIEr0 TaKTOBOrO HMIYJabca -~ r 258
sMmecto nepexoga B cocrosnne 00..0 npomsofiner 3amuch U 73 S
71apaJieNbHOro Koja, nojaHHoro Ha BXopel D1—D8 mux- “ R

pocxeM. B pesysaprate o6mui kosdduUHEHT nepecuera
N yMeHbIIMTCS Ha BeauyuHy K, cCOOTBETCTBYIOYIO UHC/JIEHHOMY 3HAYEHHIO 3TOTO
®KOJla, H COCTaBHT

N=10"—K,

rIe M — UMCJO0 MHKDPOCXEM B LeJUTEJeE.

Ias Buixoza 2 Koa(GUUMEHT NepecyeTa MOXKET MeHATbcs or 1 go 10%, nam-
TENbHOCTh BLIXOJHLIX HMMIY/JbCOB INOJOXKHTEJIbHOH MONSPHOCTH paBHAa JAJHTEIbHO-
C¢TH BXogHbX. J1s Brxoga 1 KoadpuuueHT mepecuera — or 2 mo 10, paHTENHHOCTH
HMIYJbCOB OTPHIATEJbHON NOJSIPHOCTY DaBHA NEPHORY BXOMHBIX HMIYJAbCOB,

Ecau peautesp cobpaH no cxeme puc. 32, ugBeprop DD3 HeoOXxoauMo 3aMeHHTh
Ha AByBXozoBblit 3s1eMent M-HE, BTOpOf BX0J KOTOPOro MHOJAKMIOUHTD K BHIXORY
nepeHoca P nepBo#i MHKDOCXEMBI HEJHTEJS.

Mukpocxema KI155MEI4 (puc. 37) BO MHOrOM HanOMHHAeT MHKpOCXeMYy
K155ME2. Ona Take COIEPIKHT cueTHblf Tpurrep co BxojoMm Cl u pmemurenn uac-
TOTH Ha NaTb co Bxozom C2.

Tpy coexuHeHnun BeIXoja 1 cueTHoro tpurrepa (BniBog 5) co Bxogom C2 o6-
pasyercsi JBOMUHO-AECATHUHBIT cUeTUHK, paGoraiowmyit B kone 1-2-4-8. CpabaThiBa-
Hye TpUrrepa H JeauTe/s HAa NATh MNPOUCXOJUT MO CHAfAM HUMNYJAbCOB IOJOXKUTENb-
HOH MOJISIPHOCTH.

Pasmuure ¢ Mukpocxemoit K155ME2 sakmiouaerca B MOJSPHOCTH — HMNYJbCOB
cbpoca — rpurrepu Mukpocxemnl K155ME14 ycramaeauBaiorTcss B HyAb NPH MOAAue
ua Bxox R Jor. 0. Kpome toro, B Mukpocxeme KI155HUE14 ecTr BO3MOXKHOCTb Hpef-
BapUTE/IbHOH YCTAHOBKH TPHITEPOB cUeTUHKA, J{Jisi yCTAHOBKH TPUITEPOB HEOOGXOXHU-
MHH KOJX cleAyeT NmoAaTh Ha BXoAwsl D1—D8, a Ha Bxog S — uMnyjbc OTPHIATENb-
wo#t moasiproctu. Ilpm jgor. 0 Ha BXome S curHasnl Ha BBIXOAax 1-8 mOBTOpPSIIOT
curiaiel Ha Bxojgax DI—DS8, npu Jor. | npoucxXomHT 3aNOMHHAHME H BO3MOKeH
‘CUETHHII PeXHUM paboThl MHKPOCXEMBI.

Mukpocxemy yAcGHO NPHMEHSITh B CYETYHKAX C NPEABAPHTEJbHON YCTAHOBKOH,
HanpuMep B HUQPOBLIX IUKAJaX DajHONPHEMHHKOB M TPAHCHBEPOB C yYeTOM IpOMe-
KYTOYHOH 4acTOTHI.

HHTerpasbHbie MHKPOCXeMBI KOMOHHAILMOHHOTO THIA
CPefHel CTeneHNn MHTErpanyuu

Cpenn MugpocxeM KOMOHHAIMOHHOrO THNA HauGO/ee MMHDPOKO HCIOJb3YIOTe
¢s newnpparopr, NpEICTABJEHHbE B PacCMATPHBAEMOR CEPHH MHKpPOCXEMaMH
K155M 01, K156 13, K1551114 u K155U110.

Heumnparop KIS5UJI3 (puc. 38) umeer uernipe agpecHhix Bxoja 1, 2, 4, 8,
ZBa Bxoja crpobupoBadus Al u A2 u 16 BmxomoB 0—I5, Ecniu na oGoux BXogax
<Tpo6upoBaHus ypoBHH Jor. 0, Ha TOM H3 BEIXOZOB, HOMED KOTOPOFO COOTBETCTBYET
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NBOMYHOMY SKBHBAJIEHTY BXOmHOro koxa (BXoa 1— maamgwufi paspan, Bxog 8 —
crapuinit), 6yner ypoBeHb Jor. 0, Ha OCTaJbHHX BHXOAax —Jor. 1. Ecan xors 6u
Ha OJHOM H3 BXOXOB cTpoGHpoBadust Al u A2 ypoBeHb JIOT. 1, TO He3aBHCHMO OT
COCTOsIHAA BXOJOB Ha BCeX BHIXOLAX MHKPOCXeMH ¢dopMupyercs Jor. 1.

Hannune ABYX BXOmOB CTPOGHPOBAHHS CYLIECTBEHHO pACIIMpPSET BO3MOMKHOCTH
HCIoAb30BanAs MukpocxeMbl, M3 nByx mukpocxem KI155M]JI3, HOHONHEHHHX OXHHM
TTJI-aBepTOpOM, MOXHO cobpath pmewHdparop Ha 32 Breixoma (puc, 39), mewn-
¢parop Ha 64 BeIXoma cobupaercss H3 ueTeipex Mukpocxem KI156M[I3 u nByx umBep-
ropoB (puc. 40), a Ha 256 BaxomoB—u3 17 MC KI1556M[3 (puc. 41).

WurerpanbHas Mukpocxema K155M 14 (puc. 42) comepxur pgBa mewndpartopa
Ha YyeTHIpe BEIXOJA KaXAHH ¢ 06LeAHEHHEIMH aJpecHHIMH BXOZAMH H Pas3leJbHHMH
BXOXaMH CTpoGHpoBaHHA. YpoBeHb Jor. 0 Ha BhHX0JaX NepBoro (BepXHero mo cxeme)
npewndpatopa popmupyercs (anasnorsuso K155MJI3) numb npu Hanuuku Ha OGOHX
cTpobupylomux Bxoxax yposHs Jjor. 0. CoOTBeTCTBYIOIHM YCJOBHEM IS BTOPOro
Demudparopa fABAAETCs HAJ{IHE HA OLHOM H3 €ro BXOJOB CTPOGHDOBaHHA YDOBHSA
Jor, 1 (BeiBox 1), a Ha gpyrom — Jqor. O (BeBox 2). Takas crpykrypa NC mnossoas.
eT HCHOJBb30BATh € B Pas3MyuHHIX BapuaHTax BKJoueHns. Ha ocuose MC KI155M]14
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Puc. 42. Cxema mukpocxemun K155 114  Puc. 43. Hemndpatop Ha 8 BHIXOLOB
co cTpobupoBaHHEM
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Puc. 44. [Tewndpatop Ha 16 BHIX0L0B Puc. 45. ,Z[emnq)pa'rop ra 10
BEIXOJ0B
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MOryT GBITh MOCTPOEHBI, B YACTHOCTH, felIH(paATOpHl HA BOCEMb BHIXOJOB CO BXOXOM
crpobupopanus (puc. 43) u Ha 16 BuxonoB (puc. 44). Ha nesatu UC KI155U 14
MoxHO colpath gmewnppatop Ha 64 BHXOAAa NO cxeMe, MoAoOHHH puc. 41. Ecmm go-
nosuuth MHKpocxemMy K156M[J14 tpemsa assementamu 2U-HE, moxHo moayunts jge-
tndpatop Ha 10 BrIX0a0B (pHC. 45).

Onucaunbie gBOMuHbIe AemH(PATOPH ABIAIOTCA MOJHEIMH: JIOGOMY COCTOSHHIO
aJipecHHIX BXOJOB COOTBETCTBYET HYJEBOE COCTOSIHHE HEKOTOPOTO eJHHCTBEHHOr0 BHI-
xona. B psaage cayuae, HanmpuMep NpPH ABOHYHO-JECATHYHOM IPEACTABJCHHH uHCEJ,
yI0GHO HCNOJIb30BATh HEMOJIHLE AelM(PATOPH, B KOTOPHIX UYHCJIO BHIXOAOB MEHbILe
YHC/IAa BO3MOXHBIX COCTOSHHH aJPeCHHX BXOAOB. B 4acTHOCTH, NBOHYHO-AECATHUHBI
Jewn(paTop COAEPKHT AECATh BHIXOJOB H He MeHbIUe yeTHpex BXonoB. Ha ocHope
nojqHoro jeindparopa BceTAa MOXKHO INOCTPOHTH HENOJHBIH Ha MeHbIIee YHCIO
BXOJ0B. )

Onunako BBHAY WIMPOKOrO HCHOJb30BAHHS B YCTPOHCTBAX HHAHKALHH JBOHUHO-
JecAaTHUHBIX aemndpaTopoB B coctaB cepHu K155 cnenmanbHo BKJIOYEH JBOHYHO-
necsatuynufl nemwndpatop KIS5M]J1 ¢ BHCOKOBOJLTHHM BHX0AOM (pHC. 46). Hemn-
¢patop HMeeT YeTHIPE BXO0Ja, KOTOpHE MOIYT MNOAKJIOYAThCS K BBHIXOAaM J000ro
HCTOYHHKa Koja 1—2—4—8, 1 jecATh BHIXOAOB, KOTOpPHE MOTYT NOAKMOUAThCA K
KaToAaM ra3opa3psifiHOro UH(POBOrO0 HJM 3HAKOBOTO HHAMKATODA, aHOJ KOTOPOTO
uepe3 pesncrop comporuBsieHHeM 22 .. 91 KOM noax/oueH K IJIIOCY HCTOYHHKA MOCTO-
SIHHOTO HJIM NyJbCHpyoltero Hanpsizkends 200 ...300 B.

Has noayuenus pewndpatopa K MHkpocxeMe KI155UE4, skiiouenHo#n B pe-
KuM geneHHs wa 10 ¢ xomoM 1—2—4—6, cxeMa npHBeseHa Ha pHC. 47.

Jast monkmoueHHss MHKpocxeMul K155MJI1 k BeIxOZaM aekajibi Ha MHKDOCXeMe
K155TM2 (cM. puc. 9) neo0xoauM nONONHHTENbHEIH sjeMeHT I, B KauecTBe KOTO-
pore MoryTr OBITL WCHOJL30BAHW JBa JIOGHX MaJOMOUIHLIX Auofa (puc. 48) Ham
1/4 wactb HHTerpaJbHOH MHKpocxembl KI55JIHI.

Jas noaxmouennst MukpocxeMnl K155M1 ko Bxoaam japyrux TTJI-uvukpocxem
cepun K155 csenyer NpHHATH JOTOJHHTEJbHBLIE MEDH IO  COIJIACOBAHHIO YPOBHEN,
NOCKOJIBKY TEXHHUECKHMH YCJOBHSAMH Ha MukpocxeMe KI55M]JI1 rapantupyercss BhI-
XO/JHOe HanpsiXKeHHe B cocTosiHHd Jor. 0 He Gosee 2,5 B, uTo npepnlllIaér MOPOT
nepekJioueHuss TTJI-MHKpocxeM, cocraBisiomuil okoso 1.3 B. IlpaktHueckn BHIXOI-
Hoe Hanpskenue MukpocxeMn KI155H]I1 B cocrossHHH 0 MoXeT OBITB  HECKOJbKO
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Puc. 46. Ilokosepka MHK- Puc. 47. Monkaiouenue Puc. 48. Tloakmouenne

pocxemu K155HM 11 mukpocxembl K155MI1 & Mukpocxemsr K165HMI1 k
IeKaje Ha MHKpOCXeMe JeKaje Ha MHKpocXeMmax
K155 E4 K155TM2
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Puc. 49. Hdenureab yactoTel Ha 10 c mepek/Ji04aeMoi CKBAXKHOCTBHIO

BHIUE HJH HHXKE MMOPOra MepeKJIOYeHHs, NMO3TOMy IJAS HaAeXHOU PaGoTH MHKpOcXe-
MBI — HAIPY3KH B MHHYCOBYIO Llellb IHTAHHS 5TOH MHKPOCXEMBI — CJEAYET BKJIIOYHTHL
KpeMHHeBBIH nHOX. Takoe BKNIOYeHHE INOBBICHT IOPOr MEPEKJIOUEHHS MHKPOCXEMBI
npaMepHo m0 2 B, uro o6ecnmeurt ee corJacoBamde c pewndparopom KI155M 1.
KpoMe Ttoro, mpu 3TOM NOJHHMETCS BHIXOZHOH ypoBeHb Jor. 0. MHKpPOCXeMH mpH-
mepuo o 0,9 B, uTo BHOJHe OONYCTHMO JJS1 HOPMAaJbHOH pabOTH MOCAELYIOIHX
MHKDOCXeM.

Ha puc. 49 mpuBexeHa cxema pmenauresia dactoThl Ha 10 c¢ nepekmodaeMoilf B
npegenax 10—I1,1 cKBaXXHOCTBIO BHIXOZHBIX HMIYJ/bCOB, MJJIOCTPHPYIOUIAR OMHCAHHEIE
BhHIlLIE OpaBuaa corsacoBanus pgemndparopa KIS5HUI1 ¢ TTJI-MHKpocxeMamy.

Mukpocxema KI155M 110 (puc. 50) — memmcdpaTop ABOHYHO-LECATHYHOrO KOJAA
1—2—4—8. Tak xe, kKak H MuKpocxema KI55HM]I1l, oma uMeeT uerhipe ampecHBIX
Bxoza 1, 2, 4, 8 u nmecarb BeIXogoB 0—9 ¢ «OTKPHITEHIM» KoJJeKTopoM. IIpu nogpaue
Ha Bxoxdl 1, 2, 4, 8 xona uncen or 0 go 9 Ha TOM BHIXOZE, HOMED KOTOPOI'G COOTBET-
CTBYeT XBOMYHOMY SKBHBAJIEHTY BXOJHOrO Koja, nosisisercs Jor. 0, Ha ocTajbHHX
BHXoxax — Jor. 1. Tlps BXOmHHIX KOxaX, cOOTBeTCTBYIOIHX uuciaaM ot 10 mo 15, Ha
BCeX BhIXoxax — jor. 1.

MakcrmanbHO poNycTHMOE HanpsizKeHHe, KOTOPOE MOXKHO IOABECTH K BBIXOZLY,
HaXxoxAWEMycs B cocrofHuH Jjor. 1, cocraBnser 15 B. Buxoxnoe nanpsixkenue Jor. 0

npu BreKatomeM Toxe 20 MA He npessmmaer 0,4 B, npu Toke 80 MA — He Gosee
0,9 B.
+158
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Puc. 50. BuBons wMukpocxemMHl  PHc. 51. Pacnpepenutenb ¢ penefiHHMH BHIXO-
K1551 110 IaMH
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Puc. 52. Jlemudpatop Ha 64 BHXOAA

YKa3aHHbE BLIXOJAHLIE apaMeTphbl MO3BOJAT NPHMeHATh MUKpocxeMy K155MJ110
IPH NOCTPOEHHH paclpenesnuTenel ¢ penefinniMu Boixogamu (puc. 51). [pu neo6xonn-
MOCTH yBEJHUYEHHS UYHCJa BHLIXOJOB CTPOOHDPOBAHHE MHKPOCXEMbl MOXHO OCYIIECT-
BaATb N0 BxoAy 8. Huas mpuMepa Ha puc. 52 npumejeHa cxeMa JellHppaTopa Ha
64 phIXOJ1A.

OTMerdM, 4TO B COOTBETCTBHH C pHC. 52 MOXKHO npH HEOOXOAMMOCTH COEINHHSITh
mukpocxemst K155M11.

Mukpocxema K155MB1 — npuopureTHei mwudparop (puc. 53) H pewaet 3ana-
qy, o6paTHyw pemudparopaMm. OHa HMeeT BOCeMb HH(POPMAIHOHHHX BX0J0B 0—7 H
BX0j paspelleHnss V. BEIXOJOB y MHKPOCXeMBI NATb: TPH HHBEPCHBIX BHIXOJA BHIXOJX-
HOro kKoja 1, 2, 4, BHXOJ NpH3HAKA NOJAuH BXoAHOro cHrHaja C, BHIX0J mHepeHo-
ca P.

Ecim Ha Bcex MH)ODMALMOHHBIX BXOJAX MUKDOCXEMBE! JIOT. 1, Ha BHXOZAX
1, 2, 4, G—uor. 1, va oixone P —or. 0. IIpu nopmaue sor. 0 ma 060 H3 HH-
¢dopmanHoHHLIX BxogoB 0—7 Ha Bhixomax 1, 2, 4 nosBHTCA HHBEPCHHIH KOJ, COOT-
BETCTBYIOLIMHA HOMEpY BXOJa, HA KoTophil nmoxan Jjor. 0, Ha Buxoxe G — Jjor. 0, uTo
SBJSETCS NPH3HAKOM NOJAYH BXOJHOrO CHMrHajga, Ha BHXoae P —uor. 1, xoropas
sanpemaer paboty apyrax muKpocxeM KI155MIB1 npu HX KacKagHOM cOeLHHEHHH.

Ecmn nor. 0 Gyner nojan Ha HECKOIbKO HH(POPMANHOHHHIX BXOJOB MHKDPOCXEMEI,
BHIXOAHOR KO1 6yaeT cOOTBETCTBOBATH BXOAY C GOJIBLIAM HOMEPOM.

Tak, paGota MHKPOCXEMH NpPOHCXOAHT NpH mnojaue Ha Bxox V Jor. 0. Ecau
XKe Ha Bxome V Jjor. | (sanper paGoTH), Ha BCeX WECTH BHXOAAX MHKPOCXEMS
Jor, 1. -

Hse mukpocxemu K155MBI MOXHO COEfHHHTH MO cXeMme puc. 54 pas nojyueHu:
NpHOpHTETHOro wWHdpatopa Ha 16 BX0n0B.

Ecan zor. 0 monan #a oxun #s sxomon 0—7, Ha BHXoAax DD3 mosBsrcst M-
IIHe paspAjiR NpSMOro BHIXOJHOTO KOA3, a Ha Bmxoje GDDI — jor. 0, onpenessi-

lomEk paspAn 8 BHXOAHOrO KOma, Ha BHxome P — gjor. I,

0 45 IBAAOIAsCS NPUSHAKOM NOJAun BXOJHOrO curHana. Ecsu Jor, 0
a0 |p

i nofaTh Ha ORMH H3 BXomoB 8—15, Jdor. 1 ¢ Buxoma P DD2
2] 5 7 9 sampersr paGory DDI, wmuapiune paspsaan Ha Boixogax DD3
g 3 2 Z onpenensercs DD2, na BHxoge 8 BHXOLHOrO Koaa Gyaet Jor. 1.
74 4 Takum o6pasoM, ¢ Buxonos 1, 2, 4, 8 yerpofictea mo cxe-
zg Me pHC. 54 MOXHO CHATH OpSMOH KO, COOTBETCTBYIOLHII HOMe-
27 & 4 Py BXOga, Ha KoTophii nomad Jaor. 0.

Iy

Puc. 53. Iloxoneska  mukpocxemsl K155HBI
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Puc. 54. CoennHeHne ABYX MHK- Puc. 55. Uludparop na 64 Bxoxna

pocxem K155KB1

Mugpocxembl K155MIB1 M0OXHO cOenHHATH pJs NOJAYueHHA OOJBLIEr0 yHcaa BXO-
noB. B atom cayvuae BBIXOAH MepeHOCA MHKDPOCXeM ¢ OOJBIUHMH HOMepaMu ClenyeT
COeNMHHTH CO BXOJAMH 3ampeTa MHKDPOCXeM ¢ MeHBIUMMH HOMepamH, Buxoaw 1, 2, 4
caenyer uepe3 MHoroBxojgoBrie 3jemeHTH M-HE nozkmounts K BHXOgaM ycTpofi-
cTBa — 370 GyAyT MJajllHe pa3psaisl BHXOJHOrO KoAa. Brixogm C MHKpOCXeM
K155B1 caenyer coemuHuth co Bxogamu Q—7 eme oano#t mukpocxemsl K155MB1,
¢ BLIXOJOB KOTOPOil MOXHO GyHeT CHATb CTapliiMe paspaibl KOAAa H NpH3HAK NOAAYH
Bxonuoro curtana G (pmc. 55). B cxemax puc. 54 u 55 coxpaHsercs cBOHCTBO MpH<
OpHTETHOCTH WH(PAaTOPOB — NPH OJHOBPeMeHHOH nozxave Jor. 0 HA HECKONBKO BXO-
JIOB BHIXOJHOH KOj BCErma COOTBETCTBYET BXOAy ¢ HAuGOJBIIHM HOMEPOM.

Jlist KOMMYTAaU#H NBOMYHEIX CHTHAJOB HCIOJb3YIOTCH TaK Ha3bIBa€MbiE MYJbTH-
nJaekcoph, npeacraBieHHeie B cepuH K155 mukpocxemamum KI65KII1, KI155KII2,
K155KII5 u K155KII7.

Myabranaekcop K155KII7 umeer Bocemp HH(popManuoHHHX BxogoB DO0—D7,
TPH ajpecHslXx BXona 1, 2, 4 U Bxox crpobupoBanua A (puc. 56). ¥ MHKpPOCXeMH
IBa BHX0Aa — npAMo# u uHBepcHbH. Ecan Ha Bxoge cTpobupoBaHuf Jjor. 1 Ha mpa-
MoM BhXoze 0 HE3aBHCHMO OT CHI'HAJOB Ha Apyrux Bxojax. Ecau ma Bxone crpo6H-
pPOBaHHS MHKPOCXeMH Jior. 0, CHrHa/JEl Ha NPSIMOM BEIXOJ€ IIOBTODSET CHIHAJA Ha TOM
BXOjie, HOMEp KOTOPOro COBNafaeT C ABOHYHHIM SKBHBAJEHTOM KOAa Ha Bxopax 1,2,4
MyJabTHIIeKcopa. Ha HHBepcHOM BBIXOJE CHTHa/N BCerha nporHBodaseH curHaly Ha
IpAMOM BHIXOJE.

Hanugue BXOfa CTPOOHPOBAHHA IO3BOJIET NMPOCTHIMH  CPEACTBAMH  CTPOHTD
MYJbTHIJIEKCOPH Ha OoJbllee yucJao BXoJoB. Ha pHc. 57 npHBefeHa cxeMa MYJbTH-
nJaexcopa Ha 16 BxoxoB, Ha puc. 58 — Ha 64,
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Puc. 58. Myabruniekcop Ha 64 Bxozxa

Myapranaekcop K155KII5 (puc. 59), B otamune or K155KII17, uMeer ammp HH-
BEpCHBI BBIXOA H He HMeeT BXOja CTPOOHPOBAHHS.

Wnrerpanpuas mukpocxema KI155KIIL (puc. 60) comepXuT uweThHIpe aiapecHHIX
sxozxa 1, 2, 4, 8; 16 undopmanuoHHbix BXomoB DO0—DI15 u Bxoa crpoGupoBanus A.
Brixon y 3TO# MHKDOCXEMBI TOJBKO HHBepcHHE. Bce cBoiicTBa # crnocoGH BKJOYEHHS
y Hee Takde Xe, Kak u y K155KII2.

Mukpocxema KI155KII2 (puc. 61) comepXuT fABa MYJbTUNJEKCODA HA YETHIpE
#HdopManuoHHbXx Bxojga D0—D3 ¢ orjpensHbIMEH BxonaMu cTpoOHpoBaHHS, O0OBEAH-
HEeHHBIMH aJpPEeCHBIMH BXOAAaMH H IPSMBIMH BBIXOJAMH.

Kak u3BeCTHO, OCHOBHasi ONepalusi, NPOH3BOAALLASICH B NU(PPOBHX BHYHCIHTENb-
HBHIX MallgHaX, — cJloXKeHne. Bee apyrue apHdMeTHueckue onepalud -— BHYHTAHHE,
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Puc. 59. Iokoues- Puc. 61. Cxema mukpocxemnl K155KI12

Ka MHKPOCXEMEL
K155KI15

REREE

O
s~ %

YMHOXKEHHe, JeJeHue — CBOLATCH K
caoxeHuo. Onepanust CAOXKeHHS JABO-
HYHBIX gHCe/] IPOH3BOAHTICH C HCIOJIb=
30BaHHEM CYMMAaropoB, NOJYCyMMAaTo-
PCB H CYMMAaTOpOB IO Mogyalo 2.

B cocraB cepur MHkpocxeM K155 BXOAAT ABa THmA CYMMATOpOB 0 MOAYA 2 —
K155J1115 u K155UI12. Mukpocxema KI155JITIS (puc. 62) — uerbipe He3aBHCHMEIX
cyMMaTopa HO MOAYJAI0 2 (Apyroe HasBaHhe — ajqeMeHT HMckawoumrenpnoe WJIH),
Kaxapi#i 3 3THX 3JeMeHTOB paboTaer caepyomum obpasoMm. Ecam Ha oboux BXo-
Jax sjementa, ganpumep 1 m 2, yposeHs Jjor. 0 — na BhIXoxe 3 noruyecku#i 0. Ecau
HAa OJHOM 3 BX0JoB Jjor. 0, Ha ApyroM Jor. 1, ua BHxofe — 1, ecaim Ha oboux BXO-
nax — 1, Ha rixoze 0,

B cocraB wmukpocxemn KISSHII2 (puc. 63) BX0AAT BOCHMHBXOJOBHI cyMMa-
TOp no MoAyao 2, ob6o2naueHHni SM2, uHBepTOp H 1Ba JIOTHYECKHX 3JEMEHTA
H-NJIN-HE. BocbMUBX0I0BH I cyMMaTOp IO MOJYJ/II0 2 paboTaeT aHaJOTHUHO IBYXBXO-
JOBOMY: €CI¥ Ha €ro BX0JaX UeTHOE YHCJIO CHIHAJIOB C YpPOBHEM JIOT.l, Ha BHIXOZE
Jor. 0, ecJH 4yHCJIO eJHHHI Ha BXOAAX HeueTHoe, Ha BhIXOoAe 1. OCTajbHBE 3/1€MEH-
THl MHKDOCXEMBI NO3BOJSIOT OOBeNHHATH MHKDOCXEMBl MeXAy coboit AJs yBeJuye-
HHS yucaa BxonoB. Ilpu mogaue yposus qor. 1 Ha Bxoxa 3, jqor. 0 Ha BXoA 4, ypoBeHb
Ha BBIX0oJe 5 OymeT COOTBETCTBOBAThH BHXOJHOMY YpOBHIO cymMmaropa SM2, Ha BH-
xome 6 —ero muBepcuu. Ecan ypoBHH Ha BxonaxXx 3 W 4 H3MEHHTb Ha NPOTHBONOJO-
JKHBIE, YDOBHH Ha BHX0JaX 5 U 6 H3MEHATCH HA NPOTHROUOJOXKHBIE.

Puc. 60. Ilokouaes-
Ka MHKPOCXEMBI
K155KII1
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Puc. 62. IlokoseBKa MHKpOCXe- Puc. 63. CxemMa MHKpOCXeMH
Mu K155J1T15 K155HTI12



HanoMHAM OCHOBHEIE CBOFCTBA ABOHUHHX cyMMaTopoB. KaXawlii paspsis K»oud-
HOro cyMmaropa (ero HHOrja Ha3HIBAIOT NOJHEIM CYMMATODOM) HMEET TPH LXAa —
Inea Bxola A m B aia caaraeMHX, BXOJ CHTHaja NepeHOCa OT MPEABIAYIIErO pase
paga C H 1Ba BHX0Ja — CYMMH S © cHrHasa nepeHoca P B cienyiomuil paspsa.
PaGora cymmaropa mamocrpupyercsa tabn. 4. Bxoaet A, B, C, BooGie rosopsi, pas-

Ta6auuma 4

Bxoasl Brixonnl Bxoau Brixoam
A | B C S I p A B C S P
0 0 0 0 0 0 0 1 1 0
1 0 0 1 0 1 0 1 0 1
0 1 0 1 0 0 1 1 0 1
1 1 0 0 1 1 1 1 1 1

Honpabubl. CHrHaM CyMMHB! S UpHHMMaeT 3HaueHHe JIOT. | NPH HEYETHOM UHCJIE eAH-
uun Ha Bxojgax A, B m C nor. 0 npu YeTHOM, KaK H B PACCMOTPEHHHIX BHILIE CyMMa-
Topax no Momyawo 2. CurHan nepeHoca P papen Jjor. 1 mpu uHcjae €AHHMI Ha BXO-
nax, pasHOM 2 uau 3. VHTepecHBM cBOACTBOM Taba. 3 sBJseTCHs ee CHMMETDHS: 3a-
meHa 0 Ha 1 u HaoGOpOT He HapyIIaeT ee HCTHHHOCTH. DTO CBOACTBO HCIOJb3YeTCS
RJsi YOpOIIEHHSI CXeM CyMMaTOpOB.

Mukpocxemn K155HMM1, K155MM2 u K155MMM3 — coorBeTcTBEHHO 0JHOpa3psia-
HHA, ABYXPa3pAQHBIH H UYETHIPEXPA3PAAHBIA NOJHBIE cymMMaTopel. Ha pmc. 64 npm-
Begena cxeMa MC K155MMI1. Ee ocHOBY COCTaBJ/fIOT ABa MHOTOBXOIOBBIX 3JIEMEHTa
HU-UJIU-HE. Curnan nepenoca (uHBepcHBI) dopmupyercs Ha Brixoze P,ecan Xors
6L Ha ABYX BXOJAaX CyMMaTopa MPHCYTCTBYeT yposemb jior. 1. Ecim A—=B=1, Bxiio-
vaercss HHXHHA aneMeHT U DD6, ecnu A=C=1, Bxuouaercs cpepHuil sajement DDI1,
npy B=C=1 Bxuouaercsi BepxHui ssneMeHT. CHrHaj nepeHoca Qopmupyercs, Ko-
HeuHo, u uUpy A=B=C=1. CurHas cyMMsl Qopmupyercss B cayuae, ecint A=B=
=C=1 u BKIOYaOTCA HUXKHU} Joruyeckuii sjemedt DD5. Curnan cyMmn dop-
MHpYeTCs Takke H B TOM CJydae, KOrjaa ecTb XoTsi 6B ofHA enuHuLA HA BXxojax A, B,
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Puc. 64. CxeMa mukpocxeMu K155MMI Puc. 65 CxeMa coefuHeHHS MHKpPOCXe-
Mol K1551M1 B aByxpaspsanHHid cyM-
Matop
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C 4 Her curHaja Ha Buxofe mepenoca (P=1, BkalouaeTcs OJHH M3 TpeX BepPXHHX
snementoB I DD5). TlocKoabKy curia/ nepeHoca (OpMHpPYeTCS B TOM cCjyuae, KOTXa
cpely BXOJHHX CHIHAJIOB UMC/IO €AHHHL JBe WJH TPH, BTOpOH clyuyaii ¢opmuposa-
HHS CHMTCHAJa CyMMH COOTBETCTBYET OJHOH H TOJIBKO OJHOH €IUHHIE CPeJH BXOMHMX
curgatos. Ecii Ha Bcex BXOZax cHIHadAH oTcyTcTByloT (A=B=C=0), BHXOAHHE
CHT'HaJbl TakXe OTCYTCTBYIOT: S=0, P=1 (P=0).

Bxoanue curHajasl A u B Moryr GuHTe nojaHn He TOJNBKO B NPSMOM  KOAE
(Bxoan 8 u 9 ana A, 12 u 13 ana B), Ho u B uHBepcHOM (BXxozhl 11 aas A u 2 aas
B). Ilpu uCIO/b30BAaHHH HHBEPCHRIX BXOJHBIX CHIHAJOB BXoAHM 8, 9, 12 u 13 cieny-
€T COeJHHHTb ¢ OOIIMM NpPOBOJOM, @ NpPH HCNOJb30BAHHH MNpPAMEIX CHTHAJOB — HO-
napHo coeAMHHTb BHBOAH 10 m 11, 1 u 2.

daementn DD1 u DD2 MHKpocXeMbl HMEIOT OTKPHTHH KOJJEKTODHHIH BEIXOJ,
nosTomy BoiBoZb 10 n 1 MOryT Hcnosb30BaTbesl WJIH KaK BHIXOAH 3JjeMeHToB DDI
u DD2, uau Kak BXOAH, NpeBpalllaoliye 3JjemeRThl DD1 u DD2 tuna W-HE B 3ne-
mentn M-WJIN-HE nogknoueHneM K 3THM BHBOJaM BHIXOZOB mHKpocxem K155JIA8;
B ao6oMm cayyae HCIOJb30OBAHHA BHBOZOB 10 M | MeXAy HHMH H ILIIOCOM NHTaHHA
#Heo6X0JUMO BKJOYaTh PesHcTOpH 1 .. 2 KOM.

Ipu coepunennn mukpocxem K155MM1 B MuOropaspsazHmi cymmatop (pHc. 65)
UCHOJIb3YeTCA ONHCAHHOE BhIllle CBOHCTBO CHMMETPHH NOJHOTO CyMMaropa OTHOCH-
TEJbHO 3aMeHH BXOJHHIX H BHIXOJHHIX CHTHAJOB HHBEpCHHMH. B mepBoM paspszne
BXOJHBE CHTHAJbI MOJAIOTCA HA NPAMEE BXoAnl MHKpocxemH DDI, BHXOAHOH cHraajs
CyMMBl CHHMaeTCsl C NMpAMOro BhIXOJa S, CHrHaJ NepeHoca — ¢ eJHHCTBEHHOro (HH-

BEpCHOTr0) BBIXOAA P. Ha BTOpOH pa3psij cymmaropa BXoJAHHE cHrHain A u B mo-
JAoTC Ha HHBEPCHbIE BXOJH, Ha npsmoll Bxox C mnojaeTcs WHBEpCHHIH CHrHa’a ne-
peHoca ¢ TMepBOTrO paspsiia, BRIXOAHOH mpPAMOH CHTHAJ CYMMH (POPDMHDPYETCH HA HH-
BEPCHOM BHIXOJE S, BHIXONHOH MpSAMON CHIHAJ MEpeHOCa — Ha WHBEpCHOM BHXOJe P,
‘Tperufi paspas cymmaropa paboTaer Tak e, Kak H NepBui, yeTBepTHIl — Kak BTO-
poit v T. A.

Takoe yepegoBaHHe pexkMMa paboThl OJHOpa3psAHLHIX CyMMaropoB ofecmeydBa-
€T MHHHMAalbHYI 3afepXKy pacnpoCTpaHEHHA CHrHaJja B caMoi JJHHHOH LenH —B
mend (OPpMHPOBAHHA CHTHAJa NEpeHoca.

Mukpocxema K1556HIM2 (puc. 66) mnpexcraBssier coGofi o6beAHHEHHE ABYX MHK-
pocxem KI155HIMI, coefHHEHHEIX B COOTBETCTBHH C pHC. 65 ¢ HCKJIIOUEHHBIMH HEHC-
noJb3yemuimMuy HHBepropamu. Mukpocxema K155MIM3 (puc. 67) cooTBeTcTByeT ABYM
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Puc. 66. Llokoneska mug- Puc. 67. LlokoseBka Muk- Puc. 68. BriBozsl MHKPOs
pocxemn K155HM2 pocxemn K155MM3 cxemb K1550115
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Puc. 69. Crannapraoe oGo3rauenne  Puc. 70. 1ludps, uHauumupyeMbe Ha
CEerMeHTOB CEMHCErMEHTHOrO HHJHKa-  CEMHCETMEHTHOM HHJHKATOpE
TOpa

mukpocxemam K155HIM2, B koropnix Bbixon nepeHoca mepsoit UC coepunen co BXO-
nom C Bropoil.

Mukpocxema KI155I1I16 —npeobpasoBaTtesbp ABOHUHO-JECSATHYHOTO KOJAa B KOZ
CEMHCETMEHTHOrO HHJHKAaTOpa (pHc. 68) M MOXKET HMPHUMEHATbCS COBMECTHO C HOJY-
NPOBOJHUKOBHIMH  HHAHKATOpPaMH ¢ ofmuM  aHOAOM, -HampuMep, AJI305A wuau
AJIC324B. nst HOpMHPOBAHHSI TOKa 3JeMEHTOB HMHJMKATOpPA MEXKAYy €ro KaToJaMH
H BHIXOJlAMH MHKDOCXEMH CJEJyeT BKJIOUHTb OIDaHHYMTEJIbHBEIE DE3HCTOPbLI, COHpPO-
THBJIEHHE KOTOPHIX OHpEJEJSeTCSi B COOTBETCTBHH ¢ palOYHM TOKOM HHJHKATOpa.
Bxox S MHKpOCXeMH MOXKET HCHOJB30BaThCsl AJSl TalIeHHs HHAHKATOpa, KOTOpOE
NPOHCXOIHT HPH INojave Ha 3TOT BXOJA JOr. |, HHIHKALHA OCYIIECTBJseTcst HpH
Jor. 0.

Ha puc. 69 npuBeneHO cTaHjapTHOe 0003HAYEHHE CEIMEHTOB CEMHCETMEHTHBIX HH-
JHKaTOpOB, a Ha pHc. 70 — popMa HHIHIHPYEMBIX 3HAKOB.

Mukpocxemur KMI155HM 84, KMI155HM 085, KMI155H]19 — npeoGpa3osaredi
JBOHYHO-IECATHYHOIrO KoAa 1—2—4—8 B KOJb! palOTHI, HHAHKATOPOB, COCTOSIIHX H3
27 orpenbumx  cBeroguomoB  (KMI155HM IS8, puc. 71) u u3 20  cBeTOXHOLOB
(KM155M 09, puc. 72). MurpocxeMs! HMEOT O 4 BXOZAa, NMpeJHA3HAYEHHHX NJIS MO-
JauH BXOJHOIO KO3, YHCJAO BRIXONOB MHKpocxeMbl KMI155HJI8 cocraBaser 18, vy
mukpocxemal KM155M /19 — 13 BHIX0[0B.
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Puc. 71. BrBoan MHKpOocxemnl Puc. 72.  BuBopm MHKDOCXEMDI

K155 08 (@) ¥ monk/JiOyeHHe €€ Bhl-
BOJOB K CBETOJHOKAM HHAHKaTOpa (6)
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K KaXXgoMy BLIXONY MHKpPOCXEM IOJIKHB OHITh NMOAKJIOUEHH HJH OAWH, UJH ABa
TI0CIE[OBATEIbHO BKJIOYEHHBIX CBETOAHONA, COEJAUHEHHbIE C HCTOYHHKOM NHTaHHA
+5 B. Ha puc. 71,6 u 72,6 Ha sneMEHTax HHIHKATOPOB yKa3aHbl HOMEPa BHIBOJOB
MHKDOCXEM, K KOTODHIM JOJUKHBI OHITH MOAKJIOYEHE CBETORHOJN HHAMKATOPOB. MHK-
POCXEMbl BBINOJHEHBl C «OTKPHITHIM® KOJWIEKTODHBIM BHIXOKOM H COJAEPar OTpaHH-
yHTE/IbHBIE PE3HCTOPHI ABYX HOMHHAJIOB — 1Ji1 BBHIXOAOB, CTHIKYEMHIX ¢ ABYMA ToOcCJe-
JIOBATEJbHO BKJIOUEHHBIMH CBETOAZMOAAMH, HOMHHAJ OrPAaHHYHTEJbHOTO pe3HCTOpa
MeHblure, yT0 OOecneyHBaeT OJUHAKOBBIH TOK 4epe3 Bce CBETOAMOMAL HHIHKAaTOpa —
10 MA ans mukpocxem KMI155MI8A u KM155U9 u 15 MA gas KMI155UI8B.

Jnst BXoAHBIX KOAOB uncesn oT 0 g0 9 HAa CBETOAMOZAX HHIHMIHDPYIOTCS COOTBET-
crBylomue undps, a1 Koxa uykcna 10 — 3HaK «—», ans koja uucaa 11 — 6ykea E.
Jlas koxa guces ot 12 g0 15 Bce cBETOAMOILH HHIUKATOPOB NOTALIEHH.

Mukpocxema KM155HM19 moxer ObITb HCHONb30BaHA H ¢ OGBIYHBIMH TOJYMNpPO-
BOJHHKOBBIMH CEMHCETMEHTHBIMH HHIHKATOpaMH ¢ OOUIHM aHOZOM, AHAJOTHYHO
K155II15 (puc. 73). B orauuue or ucnosp3oBamusi mukpocxemsl K155T1T15 we Tpe-
6yercsl OrpAHHYHTEJbHEIX PE3HCTOPOB U A00aBjsieTcsl BO3MOXKXHOCTh HHAMKAIMH SHa-
Ka «—>» H OykBH E. |

Ilpu HeOOXOAMMOCTH MOXKHO YBEJHUHTb YHCJO AMOAOB B HHIHKATOpaX, yHpaBJisi-
emux or Mukpocxemel KMI155M9 ot 27 (puc. 74,a) u mo 34 (puc. 74,6). B srom
clyyae HaNpsiXK€HHe NHTAHHSA IENOoueK U3 TPeX CBETONHONOB HOJKHO OHITb yBEJTHUEHO
no 7 B, a gns uermpex cseronuogoB — A0 9 B. OaHHOYHEIE CBETOJHOLBI AOJKHEL
OHITb NO-HPEXKHEMY NMOLKJIOYEHBl K MCTOYHHKY mutanus +5 B.

JIns HHOMKAUHU 3HAKOB Ha 35-BJIeMEHTHHIX HHIMKATOpaxX H JHCHJESX MOTYT HC-
ITIONB30BaThCsl  HHTErpajbubie  MHKpocxembr KI155PE21, KI155PE22, KI155PE23,
K155PE24.

Mukpocxema KI155PE21 cayXut pnst BOCHpOM3BEIEHHs PycckKHX OYKB (32 HC-
kmouenHeM b), mukpocxema K155PE22 — 6ykB natunckoro andasurta, GykBal D
HEKOTOpHX 3HaKoB, MHKpocxema KI155PE23 — uudp u pasauuHbX 3HaKoB  (cM.
Tabn. 5). Kaxpjas H3 3THX MHKpOCXeM COZEPIKUT OCHOBHYIO yacThb HEOGXOXMMOH HH-
<popMallkH, HeZOCTAIOMas YacTb COMEPKHTCs B Mukpocxeme K155PE24.
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Puc. 73. Mukpocxema KI55MJ19 kak npeoGpasoBaress KOAA AJisl CEMHCETMEHTHOTO
HHI(HKATOpa

Puc. 74. Tloakmouenne BHBOAOB MuKpocxeMmsl K155M/19 k uupukaropy us 27 cBero-
JuonoB (a) u 34 ceeroauonos (6)

Puc. 75. BuiBoge Mukpocxem K155PE21, K155PE22, K155PE23, K155PE24
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Ta6auma s

Anpec HHnHquyeMblﬂ 3HakK lljlil MHKDPOCXeME]
Homep Als A5 a4 a2 Al K155PE21 K155PE22 KI155PE23
A32=1, A64=0| A31=0, A64=1| A32=A64=1
0 0 0 0 0 0 10 @ TlpoGen
1 0 0 0 0 1 A A 1
2 0 0 0 1 0 b B " KaBHUKH
3 0 0 0 1 1 il C 4
4 0 0 1 0 0 b} D jo!
5 0 0 1 0 1 E E %
g 8 8 1 1 0 [oo] F &
1 1 1 T G ' aIOCTPO!
8 0 1 0 0 0 X H (Tp *
9 0 1 0 0 1 U 1 )
10 0 1 0 1 0 % J %
1 0 1 0 1 1 K K +
12 0 1 1 0 0 JI L s
13 0 1 1 0 1 M M —
14 0 1 1 1 0 H N .
15 0 1 1 1 1 o) o /
16 1 0 0 0 0 I1 P g
17 1 0 0 0 1 S Q 1
18 1 0 0 1 0 P R 2
19 1 0 0 1 1 C S 3
20 1 0 1 0 0 T T 4
21 1 0 1 0 1 N4 U. 5
22 1 0 1 1 0 XK \4 6
23 1 0 1 1 1 B w 7
24 1 1 0 0 0 b X 8
25 1 1 0 0 1 bl Y 9
26 1 1 0 1 0 3 VA :
27 1 1 0 1 1 m [ ;
28 1 1 1 0 0 3 N <
29 1 1 1 0 1 111, }\ =
30 1 1 1 1 0 q >
31 1 1 1 1 1 TIpoGen B ?

IlokoseBKa BCeX YeTHIpEX MHKPOCXeM onuHaKoBa (pHc. 75), B MHKpOCXeMe
Ki55PE24 BoiBom 9 He ucmoabsyercA. Kaxknas MHKpPocxeMa cOmepXHT TPH BXOAA
BHIGOpa CTPOKH B MaTpHYHOM HHAHKaTope Bl, B2, B4, nath BXxonos BHGOPa HHIH-
napyemoro suaka A1—A16, nsa Bxoma BHGopa MHkpocxemMn BM. Bxomm sBHGOpa
MHAKPOCXEMH Pa3pellaloT nosBJCHHE CHTHAMOB Jor. 0 HA BEIXONAX MHKPOCXEMbl JIHIUIL
apeE nonade Jjor. 0 #Ha o6a Bxoma BM.

IIpu nopave Ha Bxonn Bl, B2, B4 kxoma nomepa cTpoku Ha Bhixomax 1—2—3—4
MHKpOCXeMHl MOABJsieTcA Jor. 0 1/ BKJIIOYEHHS 3JEMEHTOB MHIHKATOPAa NaHHOM
cTpok#, KpaiiHeMy J1leBOMYy 3SJEeMEHTY CTPOKM COOTBETCTBYET CHrHaJ Ha BbIxoZe |,
BTODOMY CJi€Ba — Ha BHIXoAe 2 H T. A. [lnst KpaitHeTO NMPABOTO SNEMEHTa NOJIKHA HC-
10Jb30BaThCA HHGOPMAUHS C OJNHOTO M3 TPEX BHIXOXOB MHKpocxembl K155PE24. Bhi-
xoa 3 3TOH MHKDPOCXeMH nonosuseT uudopmauuio Murpocxemol K155PE21, Beixom
2 — mukpocxemu K155PE22, Buxon 1 — K155PE23.

Cuer CTPOK HHIHKATOpPA BENETCHA CBEPXY BHHS3, IepBOf CTPOKE COOTBETCTBYET KOR
001 (mmammuft paspax — Bl), mocnenneii cTpoke coorserctByer kox 111. Kox 000
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Puc. 76. Coenunenue muxpocxem KI155PE21—K155PE24

He HCMoMb3yeTcsl. MIHAHIADpYEMH 3HAK ONMpefelsieTcss KOLOM, MOJAaBAaEMEM Ha BXOAH
Boi6opa 3Haka A1—A16 B coorBercTBHH ¢ Tabua. 5.

Ha puc. 76 mpuBefeHa cxeMa coefuuends Mukpocxem KI155PE21, K155PE22,
K155PE23, K155PE24 mexay cobofi, ofecneynBaioimias monyyeHue uuQOpMalUWHd, He-
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Puc. 77. Coenunenue mukpocxem K155PE21, KI55PE23, Puc. 78. Busoau
K155PE24 MHKPOCXEeM
K155PE3

06XOAHMON 1/ HHAMKALHH BCEX yKa3aHHBIX B Tabl. 5 3HaKOB. BLIXoAH MHKDOCXeM
BHINOJIHEHE! C OTKPHITEHIM» KOJIJIEKTOPOM, 4TO NO3BOJfSET OOBEIHHATL HX MEXKY CcO-
Gof m TpeGyeT yCTAaHOBKH HAarpy3ouHeXx pesucTopoB R1—R7. Crapiine paspsinkl KOXa
mRaunupyeMoro sHaka A32 u A64 mpousBonar BeGop mukpocxemnt (DDI1, DD2 unn
DD3), a Takxke BHGOp HeOOXOJHMOro BHIX0AA MHKpocXeMun DD4 ¢ momomibio mMysib-
runsiexcopa DD6. TIpu A32=A64=0 un ogna u3 mukpocxeM DD1—DD3 ne BrIGpana,
Ha BHxogax 1—5—uor. 1. Ecau na Bxone A32 jgor. 1, Ha Bxome A64—ior. 0,
Bkialodaercs DDI, Ha BHX0A 5 npoXoAuT HHOOpMAaNmus € BHXOAa 3 MHKDOCXEMBI
DD4 unaunupyiotes pycckde Oyksul. Ilpu nor. 0 ma Bxeme A32, sor. 1 Ha Bxoje
A64 Bui6upaercs Mmuxpocxema DD2, uuaunmupyiorca OyKBH JaTHHCKOTO ajdaBHTa,
npu A32=A64=1 HupunupyloTcs UHOPH H 3HAKH.

Bronne BO3MOXKHBI JpyrHe BapHaHTHl, NOXKJMIOUEHHS BX0goB BM MHKpocxem K
CTApLIHM Da3psajaM- HCTOUHHKA KOJA 3HAaxoB. EciM xakaf-An60 H3 MHKDOCXeM fABJA-
eTcs JHIIHeH, HanpuMep He HCHOJb3YIOTCH JATHHCKHEe GYKBH, BMECTO MYJbTHIJIEKCOpa
DD6 BosmoxHO ucnonb3oBaHue Mukpocxemn K155JIA3 (puc. 77). B stom cayuae
npu A32=0 udupaercs DD1 u uHpmnupyiotes pycckue Gyksbl, mpH A32=1 BrGu-
paerca DD3 u npoucXoauT MHAHKAamus UHOP H 3HAKOB.

Onucannue Buille MukpocxeMs K155PE21—KI155PE24 sBasiioTcs NOCTOSHHEIMU
sanoMuHaomuMu ycrpoficrBamu (I13Y), 3anuce HHOpMamHMH B KOTOpble HIpOH3BE-
Jena Ha 3aBojme. B cocraB cepun K155 Bxoautr wMmukpocxema T13Y KI155PE3
(puc. 78), nporpaMMHpOBaHHe KOTOPOIl MOXET GBITh IIPOM2BEJIEHO HOTpeSHTeneM. Mu-
kpocxema K155PE3 umeer nath appecubx Bx010B 1, 2, 4, 8, 16, Bxox paspeluenus V
H BOCEMb BHIXOIOB. MuxpocxeMa mo3BoJifieT 3anucaTh 32 BOCHMHPA3PSAHBIX ABOHUHBIX
C/I0Ba H MOKeT GHITb HLIHPOKO HCHOJb30BaHAa NMPH pa3paboTKe PasjMYHBIX palHO3JIEK-
TPOHHBIX yCTpOHCTB.

Tpn u3roTOBJEHHH HA 3aBOJE BO Bce CJOBA 0 BCEM ajpecaM 3alHCHIBAIOTCA
qor. 0. Tlpu nporpaMMHpOBAaHHH NOTPeOMTENb MOXET 3amHCAaTh B ONpeleeHHbe Ou-
TH cloB Jior. 1 u monyuuts TI3Y c wuyxkuolt uupopmauuelr. [lporpammatop st
mukpocxem KI55PE3 omucan B [5].

Muxpocxema K155PE3 nMeer «OTKpHTHE» KOJJEKTOPHHE BHIXOAE, YTO NO3BOJA-
€T OODBENHHATL MHKDOCKEMBl MO BBIXOAAM, yNpABieHHE BHOOPOM HYMKHOH MHKpOCKE-
MBHl OCymIecTBJsieTcs mopaueit jor. 0 Ha BXox V MHKpocxeMmul. Jns MHKpocxeM, Ha
BXOAH V KOTOpEHIX MOjaHa JOr. 1, HA Bcex BHIXOAAX TaKXe JOT. 1.
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Puc. 79. BeBonbr mukpocxeM  Puc. 80. Ilpocrefiliiee BKJOUEHHE MHK-
K15511P6 (a) u K155IIP7 (6) pocxem KI55I1P6 (a) u K155I1P7 (6)

Jo nporpaMMHpOBaHHsi Bce BXOJbl MHKDPOCXEMEl DABHOUEHHEI, KaK PaBHOLEHHH
W ee BHXOAH, UTO TO3BOJSET HCIONb30BATh HX B IIPOH3BOJLHOM IOPSIAKE, YeM YII-
pomaeTcs pasBojAKa NMEYaTHHIX IJIaT.

[peanpusiTHe-H3rOTOBHTEIb HE rAPaHTHPYET NOJIHYIO IPOTPAMMHPYEMOCTb MHK-
poCXeM, MPUMEPHO B IOJIOBHHY HOBBIX MHKpOCXeM HeoOXonuMylo HH(MOpManHuio sarmi-
caTh HeNb3sl.

[Mpumepom ucnose3oBanusi MHKpocxem KI1G5PE3 sBisercs wu3roToBjenue mpe-
o6pasoBaTesieil Koga ANl MHIMKAUHK LHOD H HEKOTOPHIX OyKB Ha CeMH- H JEBSTH-
CerMeHTHHIX HHJIHKATOPaX.

Muxkpocxemur K155I1P6 u K156I1P7 caysxkar ans npeo6pa3oBaHHsi [BOHYHO-Je-
csatuyHoro koxa B aponunblft (K155ITP6) u nBOHYHOTO KOfa B JBOMYHO-AECHTHUHDBIH
(K155ITP7). PasBonka BEIBOAOB MHKpOCXeM MpHBejeHa Ha puc. 79. MukpocxeMs
SIBJISIOTCS] ITOCTOSIHHBIMH 3allOMHHAIOLIHMH YCTPOHCTBAMH, NIPOrpaMMHPOBAHHE KOTO-
pHIX IIPOH3BENEHO HA 3aBoje-H3roToBHTeJe. [To GyHKIHOHANLHOMY Ha3HAYEHHIO BHI-
BOJI0OB YKAa3aHHBIE MHKPOCXeMbl HieHTHuHbl MHKpocxemaM KI155PE3.

Bxaovenne Mmukpocxem K155ITP6 u KI155IIP7 B mpocTefiiliem Bapuante IpOUJ-
mocrpupoBano Ha puc. 80. Oagna mukpocxema KI155I1P6 mossossier mpeoGpasoBarb
JBOHYHO-leCITHYHLIA KOA wyHcen Of 0 no 39 BBoMuHnIH, Mianmuit paspsin (paspsk
€JMHHI) TlepefaeTcsi MHMO MHKDOCXEMBI, TaK KaK OH COBNAfaeT B IBOHYHO-JeCSTHY-
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Puc. 81. TIpeo6pasopatens Koga B go- Puc. 82. Tlpeo6paszoBatesb JIBOHYHO-
nonneHHe 10 9 (@) W B [NONMOJHEHHE  [JECSITHYHOTO KOJa uHced o 99 B aBO-
xo 10 (6) HYHBIH
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Puc. 83. [TpeoGpaszoBatess ABOHYHO-ACCATHYHOTO Koja yHcea A0 999 B ABOMYHELIA

HoM H ABOWYHOM KoAaX. AHajorMuHo ojHa mukpocxema KI155ITP7 moxker mcmoanso
BaThCA JJIA MPeoGpPa30BanuA JBOMYHOrO Koja uucest or 0 po 63 B ABOMUHO-AGCATHY
HH, ‘
Mukpocxema K155I1P6 nosso/sier Takxe npeoOpasoBbIBaTh IBOHYHO-JECSTHYHBIE
kox unucexr oT 0 mo 9 B xox jmonmosmenust no 9 (puc. 8l,a) u mo 10 (puc. 81,6)
CyMMa fecATHUHHX UHCeJ, COOTBETCTBYIOMMX BXOXHOMY H BHXOJHOMY KORaM CXe:
MH pHc, 8l,a paBHa 9, a cxemn pmc. 81,6 —10. B cxeme puc. 81,6 npu BXOAHOM
Kope, cooTBercTByiouleM uucay 0, BHIXOLHOH KOj Takxe coorBeTcrByer 0,

Mukpocxema K155I1P6 MoXeT nmpuMeHSTbCH 1A npeoGpa3oBaHHA JaHHHIX, BBO-
JUMBX B JZBOMYHO-LECATHYHOM KOJ€, B IBOHUHHIH, HANPHMED I/ YNpaBJeHHS MHK-
pocxemofi K155MIE8 B crHTesarope yacTOTH HJH JJsi BBOJAA JABOHYHO-AECSTHYHOIO
Koja B Iudpo-aHasoroBuil npeobpasoBatenb, pafoTaillHH, KaK IPaBWIO, B ABO-
HYHOM KoJe.

Muxpocxema K155IIP7 Moxer GbITh HCHOJB30BAHA AJf npeoGpasoBanust B Jecs-
THUHHA BHJ [AHHHIX, TMOJYYEHHHIX B JBOHYHOM KOJXE, HANMpPHMeP, ¢ BHIXOAA aHAJOrO-
nudposoro npeobpasoBaressi AJsi HHIHKALHH B JeCATHYHOM BHJE.

Kak npaBusio, paspsAiHOCTH ORHHOYHEIX MHKDOCXEM HENOCTATOYHO /I DelueHHs
GonbIIHHCTBA 3ajay npeoOpasoBaHHsl KOLOB, B 3THX CJy4YasX TNPHUMEHSIOT KacKajgHoe
coefdHenne MukpocxeM. Ha puc. 82 npHBenmeHo coeldHeHHE JABYX MHKpOCXeM
K155T1P6 zas1 mpeo6pasoBaHusi JBOHYHO-JECATHUYHBIX KOAOB uyuces or 0 zo 99 B xBO-
HuHbl#, Ha puC. 83 —IuecTH MHKpOocXeM [Jis TpeoGpasoBaHHS KOJOB uHcead oOT
xo 999,

Ha puc. 84 u 85 mpencrasieHs cxembl jJisi npe06pasoBaHusi ABOHYHEX KOXOB
uucea 0—255 u 0—511 B necaruynmidl, OTMerHM, yTO AJisi TPe0GpasoBaHHsi KOROB
RecatHunbix gucesr ot 0 no 9999 B nBomunslt Tpebyercs 19 mukpocxem KI155T1P6, a
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Puc. 84, Ilpeo6pasosarenb ABOMYHOTO KOZA uHced HO 255 B JBOHYHO-JECATHUHHIA
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Puc. 85. IIpeo6paszoparesb ABOHYHOTO KOAA 4Hcea a0 511 B JABOHUHO-HECATHUHGHIA

A5 npeo6pa3oBaHHs KOAOB IBOMYHBIX yHcea oT 0 mo 4095 u or 0 go 65535 B
IBOUYHO-JECATHYHLA — cooTBeTcTBeHHO 8 H 16 Mukpocxem KI155ITP7,

Mukpocxempr K155ITP6 u KI155I1P7 BHIMOJNHEHEI ¢ <OTKPHITHIM» KOJJIEKTODHBIM
BHIXOJIOM, TO3TOMY AJsisi OBecHneueHHusi NMOMEXOYCTOHUHBOR pabOTH MHKDOCXEM MEXKLY
HX BBIXOJAMH H ILIIOCOM ITHTAHHS CJI€IyeT YCTAaHABJHBATh HArPy30UHbIE DPE3HCTOPH
1..51 xOwM, 3TH pe3ucTopsl Ha HPHBEJEHHBIX CXeMaxX yCJOBHO HE NMOKasauu, Bxon
paspellends paGoThl MHKpocxeM V JosXKeH ObiTb NOJKJIOYEH K OOliemy NPOBORY,

fIpH TOAaye Ha Hero Jor. | Bce BEIXONHBIE TPAH3HCTODPH NEPEXCAAT B BHIKJIIOUEH=
HOE COCTOSIHHE.
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XKXnyuine MyJabTHBUGPATOPHI

Kak yxe ormeuasoch BHINIE, JKAYIHE MyJbTHBHODATODH HENb3sl OJHO3HAY-
HO OTHECTH HH K TNOC/IEJOBATEIbHOCTHHM, HH K KOMOHHALHOHHHIM MHKPOCXEMaM,
TIO3TOMY OHH DacCMAaTPHBAIOTCA B OTAEIBHOM Dpasiele.

Munxkpocxema KI55AT1 (puc. 86) — oxnuounblil XAymuii MyabTaBEGpaTop. Muk-
pocXemMa HMeEET TpPH BXoJa 3amycka, TpH BuBofa C, RC u Rl gas noXx/ioueHus
BpeMs3ajalliuX lenef, NPSIMOH U HHBEPCHBIH BBIXOJEI.

YcnoBreM 3anycka MyJabTHBUOpATOpa sIBJASIETCSl H3MEHEHHE BXOJHHIX CHIHAJOB, B
pe3yJ/ipTaTe KOTOPOrO NOSIBJSETCS CJEJYIOIee cOYETAHHE — XOTsl Obl HAa OJHOM H3
Bxoj0B 3 uaun 4 —jor. 0, Ha BXoje 5 —uJor. 1. McxoausiM cOCTOSHHEM JJsi 3a-
nycKa MOXKeT OHTb Ji000e, HE COOTBETCTBYIOIIEE YKAa3aHHOMY TPEOOBAHHIO.

HeckoJsbKO OCHOBHHIX BapHAHTOB NOJAYH BXOXHBIX CHTHAJOB, O0ECNeYHBAIOIUX
3amyck, moxas3ano Ha puc. 87. [dns obecneuenusi 3anycka (GpPOHTOM TIOJNOXKUTEJb-
HOTO HMNyJbCa €ro cJjejyeT NOoxaThb Ha BbIBOA 5, IPH 3TOM XOTsl Obl HA OAHOM H3
BxonoB 3 uiu 4 ponxkew Ourb Jgor. 0 (puc. 87,a). Hus 3amycka CnajgoM MOJIOXKH-
TEJNBHOTO HMINYJbCa MOXKHO HCINOJB30BATh BKJIOUEHHE MO cXeMaM puc. 87,0 win 8.

Ilpu 3amycke Ha NPSIMOM BBIXOJE T€HEPUPYETCsS HMINYJbC TOJOXKHTEJBHOH MOJsp-
HOCTH, Ha HHBEDCHOM — OTpHIATEJbHOH. [IJHTEJbHOCTb HMNYJbCa TPH OCHOBHOM Ba-
pHAHTe NOAKJIOUECHHS BpeMs3ajaiollledl uenH, NpHBEJeHHOM Ha puc. 83,a, npubaH3H-
tenbHo cocraBiser T=0,7R1Cl. Pasmepsoctd B 370l (hOpMyJ/ie — KHJIOOMBE, HaHO-
(dapanbi, MEKPOCEKYH/B HJAH KHJIOOME, MHKpotapajibl, MHIJIHCEKYH/EI.

Comnporusnenne pesncropa R1 Moxer maxopurbes B npexesax 1,5 .43 kOM, Eu-
KOCTb KoHueHcatopa Cl MoKeT GHITB J0GOH, B TO YHCJIE KOHJEHCATOP MOXKET OTCYTCTBO-
BaTh. B 3TOM cilyyae JJIHTENBHOCTb MeHEpHPYEMOro uMnyJbca cocrabiser or 30 xo 100
HC B 3aBHCHMOCTH OT CONPOTHBJICHHS BpeMsi3ajaiolllero pe3ucropa. [lpy npHMeHEHHH
OKCH/IHBIX KOHJIEHCATOPOB HX MNOJISIDHOCTH JOJKHA COOTBETCTBOBATh MpPHBEJIECHHOH lia
puc. 88. ComporuBseHne pe3ucTopa Moxer OuTb @ Gosee 43 kOM, ofHaKo cTabHb-
HOCTb JJIHTEJIbHOCTH HMNYJBbCA NPH 3TOM YXyALIaeTcs.

MukpocxeMa cojepXKHT BHYTDEHHHH BpeMsi3ajaioll#il pe3HcTOp ¢ CONpOTHBJE-
Hvem okoqio 2 kOwm, BKJIOYeHHHH MexXAy sblBogavu RC u RI, yro Moxer oGecme-
4HTb paboTy XAyLlero MyJnbTuBuOpaTOpa 0e3 BHENIHEro pe3HCTOpa TpH BKJIOYEHHH
no cxeme puc. 88,6. BuyrpeHHH# pPe3HCTOD MOKET HCHOJB30OBATHCH Kak OrpaHHYH-
TeJbHBIH NPH HCNOJB30BAHHH B KauyeCcTBE BPEMs3aJAOLIEro NEPEMEHHOTO PEe3HCTOpa
(puc. 88,8).

Ecau neo6xoanmo oGecneunts GOJBLUIYIO NJHTENBHOCTh BLIXOJXHOTO HMMYJbCA NPH
MaJlof €MKOCTH KOHAEHCATOpa, BPeMsi3ajaiollyio Henb CJAeNyeT JOHOJHHTb TPAH3HCTO-
pom (pHc. 88,2). B aTom csyuae NJHTEJNBbHOCTb IeHEepHPYEMOTO HMIYJIbCAa ONpPEAEJs-
€Tcqd N0 NpHUBeJEHHOH Bblle (OpMyJe, OAHAKO CONPOTHBJEHHE BPEMS3aJAIONIEr0 pe-
sucropa R1 moxer OuTh BHOpaHO B h, 5 pas Goablie, ueM YKa3aHHHeE BbILE
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Puc. 86. llokosneBka muxpo-  Puc. 87. Bapuantel 3anycka muxpocxembl K155ATL
cxemn K155AT1 ¢
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Puc. 88. Iloxkiouenne Bpemssanaiomux snementoB MC KI155AT1

43 kOm, Ilpu ucnoJsb3oBaHuH TpaH3ucTOpoB cepHu KT3102 comporuBienue Bpemssa-
NAIOIIEro pesHucTopa MoxKeT Jaoxoautb o 20 MOwm. CompoTHBleHHe OrpaHHUHTEb-
HOro pesHcTopa R2 MOXeT HaXofuTbcs B npegenax 1,5..20 xOw.

JIUTeIbHOCTh TEHePHPYEMOTO KAYIIHM MYJbTHBHOPATOPOM HMIYJbCa He 3aBH-
CHT OT AJHUTENbHOCTH 3aNyCKaIOWIEro HMnyJjnca. Bo Bpems reHepauyd BHIXOJHOTO HM-
nyjibca XAYMHA MYyJbTHBHGPATOP HEUYBCTBHTENEH K H3MEHEHHI0 BXOJAHBIX CHIHA-
JoB. TToBTOpHBIA 3amycK MYyJbTHBHOpaTOpa MOXKeT OLITh OCYIIECTBJICH CIYCTS BpeMsi
7>Cl1 nocjle OKOHYAHHs TEHEPHPYEMOTO HMIYJbCa, Pa3MEPHOCTH B 3TOH ¢opMyne T2
e, uTO M B npepmayimeil. Ecju HHTepBal nocJe OKOHYaHHS HMIYJbCa MeEHbLIe,
COKpallaeTcst AJHTENbHOCTb IeHEPHPYEMOro HMIYJbca, H AaXe BO3MOKEH CPhIB 3a-
nycKa.

Mukpocxema K155AT3 (puc. 89) — cxBoeHHbH kAymHA MyJabTuBuGpaTop. Kax-
JIbIH U3 MYJbTHBHGPaTOPOB MHKPOCXEMbi MMeeT JBa BXOJla jJjs 3amycka — A, B, Bxox
copoca R, BuBoxst C u RC pisi MOAK/IIOUEHHS BpeMsA3afalolIHX 3JeMEHTOB, NpsiMoil
U HHBEPCHLII BBIXOJBI.

YcaoBdeM 3amycka MYJbTHBHOpaTOpa SBJSETCS H3MEHEHHE BXOJHBIX CHTHAJIOB,
B pesyJbTaTe KOTOPOro MOsABASieTCS clenylolllee coyeTaHue — Jjor. 0 Ha Bxoje A,
gor. 1 Ha Bxoaax B u R. McXoaHmM cOCTOSIHHEM s 3amycka MoxeT GbTb Jio0oe,
He COOTBETCTBYIOLIEE YKa3aHHOMY TpebOBaHHUIO.

Hecko/sbKO OCHOBHHIX BapHAaHTOB IIOJauH BXOJAHBIX CHIHAJIOB, 00eCHeuHBAIOUIMX
3anyck, mokasano Ha puc. 90. Jlns oGecneyeHHss 3amycka (POHTOM IOJIOXKHTENbHO-
ro HMmyJbca €ro HeoGx0AMMO noxaTh Ha Bxox B (puc. 90,a) mam R (pnuc. 90,6).
Jis 3amycka cnafoM MOJOMKHTEJNBHOTO HMIYJbca CJEAYET HCIOJb30BaTh BKJIOYEHHE
no cxeme puc. 90,8.

Pasznpune Mexpay BxomaM#H B m R 3akmiouaercs B ToM, uTo jor. 0 ma BX0ome R
NpeKpalaeT reHepanHio HMIYJAbCA M NPUHYAHTEJBHO VCTAHABJHBAET BBIXOAbI MYJb-
TABHOpPATOpa B HCXOJHOE COCTOSIHHE He3aBHCHMO OT COCTOSIHHS APYIHX BXOJIOB.

JKpymue MyabTHBHGpaTOpHl MuKpocxeMbl KIS5AT3 oGnaganT crocoGHOCTLIO
IOBTOPHOIO 3anmycKa. Ecid BO BpeMs reHepallyd BHIXOZHOrO HMIYJbCa NTOBTOPHO Bbl-
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Puc. 89. LlokojeBka  MHKpOCXeMB Puc. 90. BapHaHTel 3amycka MHKpOCXe-
K155AT3 mMel K155AT3
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T Puc. 91. ITOBTOpHBLIA 3amyck MHKpO-
cxemnl K155AT3

5—l

Boixod

| T MOJIHKTCS YCJIOBHE BalycKa, JJHTeJbHOCTb
7 T BHIXOQHOTO HMIYJbCa YBEJNUYMTCS H4 HH-
TepBal BPEMEHH MeXZIY 3amycKalolluMH
uMnysaecamu (puc. 91). Ommaxo mas ocy-
IIecTBJEHHS MOBTOPHOTO 3amycka 3TOT HHTEPBAN T JOJXKEH YAOBJIETBOPATL Tpe-
6opanuio T>0,224C.

IToagmioueHHe BpeMA3afaiomuX Ueneffl MpOUJIIOCTpHPOBaHO Ha pre. 92. B oc-
HOBHOM BapHaHTE BKJIOYEHHS, NDHBEJEHHOM Ha pHC. 92,a, CONPOTHBJEHHE De3HCTOpa
R1 moxer HaxoauTbes B npegenax 5,1 .51 kOwm, emkocTs komjencatopa Cl swo6as.
JIIuTebHOCTh TEHEPHPYEMOr0 HMIYJbCa NPUONHMKEHHO MOXHO ONpeleldTh mo ¢op-
Myse

T=0,32(R1+0,7)Cl.

PaamepHocT# B 3roff ¢opMyle Te Ke, UYTO H B GopMmyJe M MHKpOCXeMHl
K155AT'1. Ilpu emkocTd koHzencaropa GoJee 1000 n® Bo BpeMsizajaollyl0 ULels
pekoMennyercsi ycTanaBiuBaTh auox (puc. 92,6), npu NDOAKIIOYEHHH [AHOJA MOJAp-
HOCTb 3JIeKTPOJHTHYECKHX KOHIEHCAaTOpPOB MeHsiercs. IIpH OTCYTCTBHH BHEUIHEro KOH-
nencaropa Cl (puc. 92,8) xkaymufi MyJbTHBHOPATOP T€HEPHUPYET UMNYJbCH MJHTENb-
HOCTbIO npHMepHO OT 50 o 200 Hc mpH compoTHBJIERHH pesHcropa Rl coorBercT-
BenHO oT 5,1 a0 51 kOm.

Tak xe, Kak u B cayuae npuMeHen#s mHKpocXeMul K155AT, eMKocTh KOHZER-
caTopa MOXeT GHTb CYWIECTBEHHO yMeHblIeHa, eclH BPEMA3aJaliolylo HEeNb ION0J-

S W

R1 E R1
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Svin KT,
K45226 31026
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Puc. 92, ToaknioueHue BpeMs3afalolluX 3JeMEHTOB K Mukpocxeme KI155AT3
+58 Zn1 +58
g KIS§Ar3
i o A4F 2, (R
G1
£ \eH AT exH
Sangon VEN " B P
< 7027 Boix.2
Beix.7

Puc. 93. 'enepatop na mBYX MyJbTHBHGpaTopax Mukpocxemu KI155AT3
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Puc. 94 Bpemennds puarpamma pabo- 3anyck | ]

Thi TEHEpaTopa
Boix. 1 T L1 ] M
Boix.2 LI LI 1

uuTh TpansuctopoM (puc. 92,2). Orparu-
YeHHs] Ha DE3HCTOPH 3TOf CXeMBl BKJIOUe-
HHS AHAQJOTHYHL OrPAHHUEHHAM CXEMbl
puc. 88.e.

Mukpocxema K155AT'3 nosBossier yHoGHO CTPOMTH pPAa3JHYHLIE TeHEPATOPLI HM-
nyancoB. Jna mpuMepa ua pHc. 93 IpHBELeHA cXeMa YNpPaBJIseMOro IeHepaTopa HM-
nyaecoB. Ecau Ha Bxox 3anmyck nopad Jor. 0, reHepaiHs HMOYJbCOB HE IPOHCXO-
JHUT, HA BHIXOHax 00ouMX Kuymux MysapTHBHOpaTopoB Jor. 0. Ecau wa Bxon 3anyck
noxath JoOr. 1, Ha BXOZaX XAyulero MyJpTuBuUOpaTopa DDI1.1 BO3HHKHET ycJOBHE
3alycka, Ha €ro BBIXOZE MOSBHTCSA NOJOKHUTENbHHH uMmnysabc. Ero cmagoM samyc-
THTCS KAYHIHE MynaptHBHOpatop DD1.2, cmagoM ero BLIXOZHOTO HMIYJbCA — XKAY-
mui mynprusubpatop DD1.1. u T. A.

Ecnu sor. 0 Ha Bxox 3anyck OyIeT MOJaH BO BPEMs Te€HEpALHH KAYIIHM MYJb-
TuBuGpaTopoM DDI1.1 BLIXOZHOTO HMIIYJibCa, 3TOT HMNYJbc GyHET YKODOUEH, BCJEX
3a yeM Xpymui MyJeruBuopaTop DD1.2 chopmupyer nocienuuil umnyisc (puc. 94).
Ecaun B KauecTBe BXOma 3amycK HCIOJb30BaTh BXoxm B DDI1.1, a ua ero Bxox R
noxaTh NOCTOSHHO JIOT.l, yKa3aHHOTO YKOPOUEHHs HMIYJbca HE TpoH3oiizeT. Bmecro
COeJMHEHHs NPSAMOTO BBIXOLA KAaXKIOTO MKAYIIETO MYJbTHBUGPATOPAa C HHBEPCHHIM
BXOZOM 3anycka A Epyroro MOXHO COENMHSATh HHBEPCHBIH BHIXOA C NPSMEM BXOIOM
B. Hcnonp3oBanue cBOGOZHEIX BXOZOB MAYIHX MYJAbTHBHOGPATOPOB MO3BOJISET CO3-
IaBaTh PAsJHYHbLIE BapHAHTHL YIPaBJsieMblXx [EHEPaTOPOB HMIIYJbCOB.

ToBTOpHHIA 3amycK XAYmeEro MYJbTHBHGDATOpa MOMKHO 3a0JOKHPOBATb, eCHH
HHBEPCHBIA BHIXOJ MYJbTHBHODAaTOpa COGAMHHTH CO BXOXOM B Mniu mpsmoift — co BXo-
nom A. B aroM cayuae Bo BpeMsi (pOpMHUDPOBAHHSI BHIXORHOTO HMIYJbCA yCJIOBHE 3a-
nycka He Moxer ObiThb BHIMOJHeHOo. OHAKO, eclH RJIHTEJNbHOCTh 33MYCKAIOLIEro HM-
nyJabca NPeBLILAET JJHTeNbHOCTh BBIXOZHOIO, Cpa3y NOCJe OKOHYAaHHS BLIXOJIHOTO
UMIyJbca TPOMCXONMT MOBTOPHBIH 3amyck H KAYIIMA renepaTop NpeBpamaercs B
ynpasasiembléi Tenepatop (puc. 95).

Taxoit resepaTop GopMUpYeT Ha CBOEM HpPSIMOM BBIXOHE KOPOTKHE HMIYJbCH! OT-
pULATEJbHOH NMOJAPHOCTH, HA HHBEPCHOM — MOJIOKHUTeNbHOH (puc. 96). JJIHTeJbHOCTD
umMnyabcoB — 50 ... 100 He, Ilepuos HMOyJbcoB OmpenessieTcss MO HOCAERHEH H3 mpu-
BeJleHHHX BHillle Gopmy..
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Puc. 95. TenepaTope Ha OXHOM MyJbTHBHGpaTOpe MuKpocxembl KI155AT3
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3aﬂM——‘L_ EcrecTBeHno0, YTO ympaBJjseMble IeHepaTophHl

00 cxemaM puc. 93 H 95 MOryT HCIOJb30OBATHLCS

Barxd | V v V l_ Kak aBTOTEHEPATOpH, eCJH Ha MX BXOJK 3amyck
TMOCTOSIHHO MOJaBaTh paspellalolinii IeHepalHio
oL A A AT

YPOBEHD,
Puc. 96. BpeMennds aHar- Ilpu ucnosbsosanun Muxpocxem KI55ATL u
pamma pa6orTm Mukpocxempi ~ KIB5AT3 crenyer nmomHHTh, 4TO OHA BechMa
KI155AT3 JIENKO 3anycKaloTes KaK OT mOMeX N0 Iend IH-

TaHHusl, TaK M N0 BXONHHM mensim. [lJs HCKJIO-
YeHUsI JIOXKHBIX 3amycKOB PEKOMEHAYETcS B HEMOCPENCTBEHHOH OJH30CTH OT MHK-
pOcXeM YCTaHaBJAMBATh MO ILENH IHTAHHA OJOKHPOBOYHBIE KepaMuueckHe KOHIEHCa-
TOPH eMKOCTbio He MeHee 33 Thic. nd, a NPOBONHHKH BXOAHHIX # BpPeMs3a/aioUHX
yenell BHINOJHHTL MUHHMANbHOH AJUHH. MOHTaXKHas €MKOCTh TOUKH COELHHEHHS| Bpe-
Msi3afalolluX KOHAeHCaTopos, pesucTopa M BuBoxza RC Muxpocxemu KIS5AT3 wme
JloJkHa npeshlate 50 n®.
Cnepyer rakxe uMeTh B BHAY, UTO NpHBeneHHble GOpMyJEl AJs pacuera AJH-
TeJIbHOCTH TeHePHpYeMBIX HMIYJbCa BecbMa NPUOJNHIKEHHB H Jal0T 3aHHKEHHBIH pe-
3yJbTaT OPH eMKOCTH BpeMs3ajalouiero Konpencaropa menee 1000 n®.

SJIEKTPOHHBIE YACHI

DAEKTPOHHBIE Yachl HA MHTErPAJbHLIX MHKpOCXEMaX
cepun K155

[TepBofi koncTpykuuedt Ha nucdposux YC, usrorosasemoft panuomoGuress-
Mu, ABJSIOTCS, KaK NPaBHJO, 3/eKTpoHHble yach. Ha HC cepuun K155 MoXHO co-
6parb uachl, camble pasHoOGpasHble IO cBoMM cxeMaM., OpxHa H3 CaMBIX NPOCTHX
CXeM mpHBeneHa Ha puc, 97.

Uacnl BkiouatoT B cefs KBapueBhifi rewepatop Ha C DDI1 u kBapuesoM peso-
garope Z1 Ha wacrory 100 kI'm, meauresnnr wacTorThl ¢ KobduuuenroM nenenus 10°
(DD2—DD6), cuerunxku cekyun (DD7, DD8), wmumyr (DD9, DDI10), u wuacos
{DD11—DD12), a TakXe He nmoKasaHHble HA pHc. 97 AeHwIHdPaTOPBl U HHAHKATOPHL.
Wurerpanpubie Mukpocxemu DD7, DD9, DD11 (K155ME2) uwmeior kosdduiyenTs ne-
pecuera 10, a B UIC DD8 u DDI10 (Ki155HME4) nis monyuenus Ko3(GhHUHEHTOB ne-
JlenHsl 6 MCIOJB3yIOTCS JHINL [ePBLIE TPH TPHITEpPa, uTO OOeCHeYHBaeT HeOGXOLHMLLH
Ias pemrndpaTopoB kox 1-—2—4.

Jlnsa nmepecuera Ha 24 B cyeTyHKe 4acoB BHBOAn 8 Mukpocxem DDI11 u DDI12
NoAKJOYeHBl KO BX01dM R 5THX ke MukpocxeM. Ilpu mocruxenuu cocrosuus 4 HC
DDI1 u cocroauua 2 MC DDI12 na oGoux Bxogax R atux cueTyuxoB QopmHpyerc:
ypoOBeHb JIOT. 1 i OHH NepexonsT B HYyJIEBOE COCTOSHHE.

BHIXOAB CueTUMKOB CeKYHH, MHHYT ¥ 4YacOB NOXKJIOuEHB KO BXonaM JelHo-
PATOPOB, BBHIXOAH EWIH(PPATOPOB — K COOTBETCTBYIOMHM 3JIEKTPOLAM HHEHKATOPOB.
B uwacax MoryT ObiTh HCHOJIB30BAHHE CAMBEIE DA3HOOGpa3Hble WHAMKATOPHl H COOTBET-
cTByIOLIME HM HeluudpaTopsl, BKiloueHHe rasopa3psiHBIX HHIMKATOPOB W MOJYIpO-
BOJZHHKOBBIX MHIHKATOPOB ¢ OOHIMM aHOJOM ONHCAHO B MpenbIAyIIEM pasjele KHHIH,
B CJAeAYIOLIEM pa3jele OMHCAHH JpyrHe BapHaHTH HHIMKAIHH.
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DddexTHO BBHIIIAIAT JEKTPOHHBIE UaChl, eClH HHIUKAUHS CeKYHJ IIPOH3BOJHT-
¢ Ha HMHOMKATOpax MeHbINIEro pa3Mepa, UeM HHIHKAlHs 9acoB H MHHYT. B srom
cJyuae HHIMKATOPH CEKYHI MeHbllle Da3fpaXaioT rJa3a CBOUM NOCTOSHHLIM Iepe-
gaogendeM. XOpPOLIO CMOTPSATCS Yack € ra3opaspsIHBIMH HHIMKaTODAMH 49acoOB
MUHYT M HeGOJIBIIMMH IOJYIDOBOJHHKOBLIMH HHIHKAaTOPaMH CEKyHJ KPacHOrO CBede-
HUsl, YCTAHOBJIEHHLIMH MeXJy HHIHMKATOPAMH YacOB H MHHYT.

VYcraHoBka HayanbHHIX NOKA3aHHN (CBepKa) 9acOB MPOM3BOAMTCH C HCIIOJb30Ba-
HHEeM 3TaJOHHHIX 4YacoB cJjenyiomuM obpasom. Haxa na kuonky SB3, mopator Ha
BXOJl CUETUHKA CEKYHJ MMIYJbCH ¢ uacroTofi 5000 'k M ycTaHABIMBAIOT IOKa3aHHS
cueTuMKa 4acoB, 3aTeM, HaXKaB Ha KHOnKYy SB2, mojaloT Ha BXon CUETUHKA CEKYHI,
HMoysasce ¢ gactoro#f 100 'm m ycraHaBJHMBAalOT NMOKa3aHHS CYeTdHKa MHHYT. Ha-
KOHell, HaXaB KHONKY SBI, oTmycKaloT ee B MOMEHT, KOTJa CeKyHIHasi CTPesJKa 3Ta-
JIOHHBIX YaCcOB IIOKaXKeT Ha uudepbiare Ha uncao 12.

MoXHo HCKIIOUHTh M3 9acOB KHomky SB2, B atom ciyuae Bxogst R DD9#DDI10
clleflyeT COeIHHHTb ¢ aHajorHyHbiMH Bxojamu DD2—DDS8, a cBepky uacoB MoxuO
6yneT NPOM3BOAHTH JIHIIL B MOMEHTH, COOTBETCTBYIONIHE IEJNHIM dwacaM.

Hcnonb3oBaHHKA B gacaX MeTon mycka obnajaeT TeM HeJZOCTAaTKOM, 4TO yCTa-
HOBKa 17acOB, MHHYT H CEKYyHJ B3aHMOCBSi3aHa H [OJKHA NPOU3BOAHTHCA 0OsA3aTedb-
HO B yKa3aHHOM nopsinke. B To e BpeMsi MeTon HauGosee NpOCT, TAaK KakK He Tpe-
Oyer cnenuanbHBIX Mep no Gophle ¢ Tak Ha3biBaeMbIM Jpe0e3roM — MHOTOKDaTHHIM
HEKOHTPOJHPYEMEIM 3aMBIKAHHEM H Da3MHKaHHEM MeXaHHUeCKHX KOHTAKTOB, KHOIOK,
mepekJouarenei, pefle # T. I, B pe3yJbTaTe KOTOPOrO BMECTO OJHOTO HMIYJbca
BKJIIOUeHHs] (POPMHUPYETCS «lauKa» HMIIYJbCOB.

Kakue H3MeHeHMs1 B CXeMe 4acOB MOXKHO c/ieJlaTh IIPH OTCYTCTBHH TeX HJH HHHIX
MHKpOcXem?

Hurerpanbunie mukpocxeml K155MIE1 moxHo samenuts Ha KI155HME2, Ilpu or-
cyrereuu MHKpocxem KI55ME2, K155HME4, K155MIE5 na mecro mukpocxem DD2—
DD7, DD9, DD11 mo3Ho ycTaHOBHTh ZeKaAH 1o cxemaM Ha pHc. 8,a unx 9,a. K nekane
no puc. 9,0 mukpocxemnt KIS5M M1, K514MIO1, K514M12 caenyer nogKIO4aTh IO
cxeme puc. 48. Jlenutesn 9acTOTH Ha 6 MOXKHO BHIIONHHTH MO cxemaM pHC. 98,0 u 6
coorBercTBento Ha JK- mam D-tpurrepax. Hemmdpatop k gmeaurenio mo puc. 98,a

clleqyeT NOAK/II0UATh MO cXxeme pHe. 99,

- Gorxad Cuetank yacoB ¢ KO9(pHIHEHTOM Ie-
oz V77T J\7T I\ pecuera 24 MOXHO c€OGpaTb IO CcXe-
I i 4 ¢ mam puc. 100. Ha puc. 100,a snakom
u " CT10 nomeueHa gexkafla N0 CXeMme
U R R +_
HJem. 0
&1 *2 4 ]'3
@ A e——]
5 Vi
: _ }-2
T g 0=ig
U 14 A c
. ?L 7 vorviny g
Yom. 0 Boixod H45034
) ‘ 9
Puc. 98. Ieautenr nHa mectr Ha JK—  Pumc. 99. IMoxxiwoueHHe Aemudparopa
Tpurrepax K155TB1 (a) u D-tpurrepax X JeJuTeN0 Ha 1IecTh IO CXeMe
K155TM2 (6) puc. 80,6 ) .
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Puc. 100. Cxema cuetuska uacoB Ha JK-tpurrepax KI155TB1 (a) m D-rtpurrepax
K155TM2 (6)

puc. 8,a, Ha puc. 100,6 —no cxeme puc. 9,a. B caydae mpHMeHEHHs HeKam H Ccyer-
YUKOB Ha TPHUTTEPAX CJEHYyeT HCIONb30BAaTh KHOMKY SB1 ¢ HOpMAJbHO pazOMKHYTHIMH
KOHTaKTaMH.

Ilpu oTcyrcTBUH KBapueBoro pesonaropa Ha gactoty 100 kI MOXKHO HCHOJbL-
30BaTb KBapIlleBHe PE30HATOPH HA JApyrue vacroThl. Ecim wacrora pesoHaropa B
2—10, 12 unu 16 pas nmpesnimaer yactory 100 kI, MeXAy BBIXOJOM Ie€HEpaTopa i
Bxogom DD2 crenyer Bkiountsh oauy uz MC (K155HE2, K155ME4, K155HMES), coe-
JUHUB ee BHIBOAH JJISl NOJIYYeHHSI HEOOXOAUMOro Koabh(HIHeHTa AefleHUs B COOTBET-
crBud ¢ taba. 3.

Ecau 3HayeHHe YaCTOTH KBapIEBOrO PasoHATOpa B repilax AONYCKAaeT pasjoxke-
HHe HA yKasaHHbe BLIIlIe MHOXHTENH, MOXHO yCTaHOBHTb HECKOJbKO MHKpOCXeM ¢
pasIuYHEIMH Ko3dduIHeHTaMH AeJeHHs I INOJYYeHHs De3yJbTHPYIOWIEH YacTOTH
1 Tu. Ilpu stom aas nojgauu Ha KHonk#d SB2 u SB3 curuanoB c¢ uacroramu 60 ...
120 Tu u 3600..7200 I'n ¢ BHIXOJOB aeauteNs HeOOXOZHMO caelaTh COOTBETCTBY-
10IIHe OTBOJHI.

Bonee 2KOHOMHMYHBLIM 1O CTPYKType HOJYYaeTcs MOCTPOEHHE aeauTeNss C IPOH3-
BOJbHLIM KO3 GHIHeHTOM pefenHs no cxeme pHc. 101. [lendrenb cOAEpPKHT IeNb
HUC K155HME5 DD1—DD3 u anemerr I (DD4—DD6) ¢ GonblIHM 4yHCJIOM BXOZOB,
BEIXOJ, KOTOPOTO MOZKJIOYEH KO BX0ZaM R MHKpocxeM uend. Bxoxmm anemenra U
fIOAKJIOYEHbl K ONpPENENEeHHEIM BEIXOJAM IENIOYKH, STO [IOAKIIOUEHHE H ONpEALNser
KoatdunueHT nepecyera.

Jenuteny paGoraeT mo NPHUHIHNY NPHHYAHTEJbHOHR ycraHOBKM B 0 IpH AOCTH-
XKeHuH Tpebyemoro coctosuHus (cM. c. 20).

Has onpenenenust uuena FIC K155MIES B pesurenie, yucaa BXOKOB 3JeMeHTOB Y
4 IOPSIAKA INONKJIOUEHHS BXONOB 3TOTO 3JeMeHTa K BHIXOAAaM MHKDOCXeM He0GXO-
JUMBIH Ko3((HUIHEeHT nmepecuera NepeBOAST B ABOHUHYID (opMy.

Jas nepeBofa uyucia B JBOHUHYIO ¢opMy ero nenast Ha 2, ocratok (0 uau 1)
3aNHUCHIBAIOT. Pe3ynbTaT BHOBb JeNT HAa 2, OCTATOK CHOBA 3allUCHIBAIOT H T. X,
TOKa NOC/Ie AEJEHHS He ocTaHeTcss Hysib. IlepBHII ocTaTOK sBAsieTcs MJAAIIHM pas-
PsAIOM NBOMYHOH (DOPME! uucsa, MOCJAELHHIN — CTapIIUM,

YHea0 pas3psAfoB NOJMYYHBUIErocss ABOHUHOTO WYMCJIA ONpEAE]seT HEOGXOMHMOe
QHCJO TPUITEPOB LEMOYKH AEJHTEJNs, YUCAO eJHHHI B ABOMYHOHA (OpMe yHCIa PaBHO
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Puc. 101. Cxema peauTeJsi YacTOTH C NEPEKIIOYaeMbIM KO3(GQUIHEHTOM aeJleHHs

yHcy BXOHOB B 3jeMeHTe M. PaccraHoBKa efMHHMII B JBOHYHOM SKBHBAJEHTE OIpe-
nensieT, K KAaKHM BBIXOJAM LEIOYKH HeoOXOZHMO NOJKJIOUHTh BXONH 3jeMeHTa M.
Haauude 1 B MJajmeM paspsiie O3HauaeT MOIKJIOUCHHE K BBIXOAY | LENOYKH, B
CJenyleM — K BHIXOLY 2 H T. A.

JlJst npuMmepa paccMOTpPUM pacueT fJs KBAapLUEBOTO pe3oHaTopa ¢  yac-
toroit 150007 Tu. JIBOHUHHH 3KBHBAJEHT yHcaa 150007,  cocraBJasier
1001001001 1111 0111,. B nBouuHOM 3KBUBaJeHTe 18 paspsimoB, HeoOXomumas IJH-
Ha menoukd — 18 tpurrepos uau 5 muxpocxem K155MES. Uueso efuHHI B JBOUYHOM
skBUBaJeHTe — 11, cilepoBatenbHo, HeoOXomuM 3seMeHT M na 11 Brnixonos. Bxonw
ajeMeHTa W HeoO6XOoZMMO HOAKJIYHTH K CIELYIOL(HM BBIXOmaMm menouku: 1, 2, 3, 5,
6,7, 8,9, 12, 15, 18. BrixogHO# CHrHAJ CHHMAeTCsl ¢ BHIXOAa 18 IemoukH — mocles-
HEro, IOIKJIOYaeMOro Ko BXOAy aneMeHTa M. B uemouke BO3MOXKHO NpHMEHEHHe MHK-
pocxem KI155ME2, B arom ciyuae pacuer ympomaercs, Ho uucao HMC B menouxe
YBEJIHUHBAETCS,

W3-3a HAKONJIEHHS 3ajiepKeK B LENOYKe nJsl HOPMAJbHOIN paGOTH HENHTENsI He-
06xonuMo, yTOGH wacToTa BXOLHEIX HMIYJabcoB He mpesbimaja 1 MIu. Ecau wacro-
Ta KBapUeBOro reseparopa Gosee 1 MI'm, Heo6XOZHMO NOZENHTb €€ 10 YACTOTHI
500 k[l ... 1 MT ¢ nomompio oxHolt mukpocxembi K155MES u Julib MOTOM NOZATh
Ha [EJHTENb.

Jenurenb ¢ npousBosibHEIM K03 ¢dHuuentom penendss Ha MC K155TBI,
K155TB15 unu K155TM2 takxke Moxuo cobparth mo cxeme puc. 101, Ho B 3ToMm
ciyyae GoJiee SKOHOMHUYHBIM II0 YMCJY MHKDOCXeM sIBJsteTcst cmocol, KOTOpHIH NpH-
BeeH HHXKe NpH ONHCAHUM 9JEKTPOHHBIX YacOB Ha MHKpocxeMmax cepuu K134.

TouHast nmomcTpoiika KBapueBOro TeHepaTopa MOXKET ObITh obecneueHa BKJIOYe-
HHEM IIOCJIEJIOBATEJbHO C KBapUEeBbIM pe30HAaTOPOM KOHIEHCATOPA €MKOCTBIO OT elH-
HHIl IO COTEH nukodapam, a Takke nombopoM emroct# C3 (cm. puc. 97).
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DJeKTPOHHbIE YAChl HA HHTErpaJbHbBIX MHKpPOCXeMax
cepun K134

OnucaHHble Bbillle 3JeEKTPOHHble uyackl Ha MHKpocxemax cepud K155 mo-
TpebIsAI0T OT HCTOYHHKA muTaHus +5 B Tok 0,4..0,8 A B 3aBHCHMOCTH OT THHA HC-
I0JIb30BAHHEIX HHIMKATOPOB. IIHTaHHe TaKHX YacOB HEOGXOLHMO OCYIIECTBJSATbH OT
CeTH yepes MOHHKAWWHA TpaHchHOpMATOp, BHUIPSMHTENb H CTaOUNH3AaTOp HaNpsKe-
HHS, B pe3yJbTaTe 4ero yacH MOJy4aloTCs JOBOJBHO I'pOMO3IKHMH.

Ipumenus MuKpocxeMn cepud K134, MOXKHO IOCTPOHThL 3JIEKTPOHHBIE YaCH C
GectpaHcdopMaTopHHIM nuTaHHeM. Mukpocxempt cepuu K134  oraduanTcs  oT
MHKpocxeMH cepud K155 npexpe Bcero 3HauuTesNbHO MeHblllelt moTpebiseMoit MOLI-
HOCTBIO, a TaKXKe THIOM Kopmyca. B cepun K134, onnaxo, HeT nemu¢patopa ¢ BH-
COKOBOJIbTHBIM BBIXOIOM, [MO3TOMy B Yacax HCIOJb30BaHH MHKpocxemn KI133M /11,
coBHajalomie O XapakTepHcTHKaM ¢ MukpocxeMoii K155KMJI1. Kopnyc MHKpOCXeME:
K133M 11 nmiockuit c NJIaHApHBIMH BBIBOLAMH, IO KOHCTPYKUHH GJH30K K KOpHyCy
Mukpocxemnl K134.

Yace Ha MmukpocxeMax cepHH K134 norpebasior mo uenu +5 B TOK 0xoJO
100 MA. B uyacax mpHMeHeH HeJHTeNb YacTOTHl KBapueBOTO reHepaTopa C hepekJo-
yaeMBM KO3(h(HUHEHTOM JeJleHHs, YTO NO3BOJSieT NPHMEHSTh B HHUX KBapuUeBhli pe-
30HaTOp ¢ J0Goit yacroroii 50 ...559,24 kI'u.

INpunuunuansHas cXeMa yacoB npueepeHa Ha puc. 102. Ha MC DD1 co6pan
KBapleBblil TeHeparTop c pesoHaTopoM Z1. MMnynbcw ¢ BHIXOZa reHepaTOpa IOCTyna-
I0T Ha penHTeNb ¢ KosdduuuenTom nepecuera 4 (MC DD3) u nanee Ha pmesuTesb
¢ nepekaouaeMbim KoaddunuertoM nenenuss (MC DD4—DD14).

ITOT nenyTeNs padoTaeT MO NPHHUUNY NpPeIBAPHTENBHOH 3amucH B CYETYHK YHC-
Ja, Ha KOTOpOe HYXKHO YMEHBIIUTb KO3thduuueHT mepecdera (cM. c. 15). B rtakoM
JlendTesle 4acTh TPHUITepOB YCTaHABJHBAeTCSl NpH mepemoJiHeHHH cyetydka B 0, a
yacTh — B 1. B pesynbrate nepemoJiHeHHe cyeTYHKa NPOHCXONHT HE [OCJe IOCTYIJe-
HHS 2 UMNYJbCOB HeJUTesst (1t — YHCJIO TPUITEPOB nENHTENs), a paHee. B MOMeHT
nepeKJIOUeHHsI NMOCTefHero TPHITepa B HYyJeBOe COCTOSIHHE BHOBb IPOH3BOJHTCS Y-
TaHOBKa yactd Tpurrepos B 0, yactu —B 1. Takum 06pa3oM, ko3QdHUHEHT Nepecye-
Ta [eJHTeNs YMEHbIUAETCs OTHOCHTEJbHO 2T Ha YHCJO, 3alHCHIBAEMOE B IEJHTeb
npHu c6poce.

Tpurreper K134TB14 umeloT sumb Bxombl ycraHoBki B 0. IToaTomy cTpykTypa
LeJNHTeNsi 110 CPaBHEHHIO C ONHCAHHOH BLIIE HECKOJNbKO H3MeHeHa — TPHUITEepH
DD10—DDI14 penurenss ycraHaBausaiorcss B 0, a cCHrHaJBl Ha CJAeHyIOUIHe 3a HHMH
TPHITephl NOJAIOTCS JHOO ¢ NPSIMOro, JHG0 ¢ HHBEPCHOIO BHIXOAA. DTO 3KBHBAJIEHT-
HO yCTAHOBKe TPHITepPOB cooTBeTcTBeHHO B 0 u 1.

Bxonst Tpurrepos DD4—DD9, DDI10.1 nopkJioueHs! K HHBEPCHBIM BBIXOZAM
NpeablAyUIHX TPHITEPOB, B pe3y/bTdaTe 4ero HX YacTHYHAsl ycraHOBKa B 0 Takke 3K-
BHBAJICHTHA 3aMHCH B IeJHTEJb HeKOTOporo ydcia. OmubKa, BO3HHKAIONIAS BCJEACT-
BHE HEBO3MOXKHOCTH YCTAHOBKH uactdH Tpurrepos DD4—DDI10 B HeoGXomuMoe cO-
crosiHye, He npesHuaer 0,1 ¢ H cymecTByeT JHIIb B MOMEHT IIyCcKa 4acoB, Ha KO3(-
unyeHTe nepecyeTa AeJHTEJS OHAa He CKa3HBAeTCs.

3andch HeoOXOZHMOrO YHCJIA B [eJHTeJb B MOMEHT IepeKJIOYeHHst TPHITepa OCy-
mecTBJsieTcs ¢ nomombio pHbdepenudpywoueit nens C3R4R5 u snementoB DD2.3 n
DD24.

Henutens DD4—DD14 nacrpanBaeTcs Tak, uTOGH Ha €ro BmIXoge (OpMHpOBaJ-
€5l OZMH UMIYJbC B MHHYTY. IMIyJIbCH C BHXOZA jeJHTel]s NMOCTYNAOT HA BXOX CueT-
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Puc. 102. CxeMa 31EKTPOHHBIX 4acoB

ypka eauuun Mudyr DD15—DDI16 H nanee Ha CyeTUMKH INECITKOB MuuyT DDI17—
DD18, enunun yacos DD19—DD20, necsitko wacoB DD21. Koadbdmuent nepecuera
CueTYHKa YacoB, PaBHHH 24, peasH30BaH € HOMOWIBIO CXeMH c6poca Ha 3JeMeHTax
DD22.1, DD22.2, DD22.3. CocrosillHe CUETYHKOB JelIH(PHPYETCS MHKPOCXeMaMH
DD23—DD26 u umanuupyercs rasopaspsiruiMu mugukaTopamd HGI—HG4.

B cBssH ¢ Tem, yTo Henoab3yemble JK-TpHrrepn HMelOT 1O OiHOMY Bxony J H
K, zekanm wacoB cofpaHbl mo cxeme, oTiHuamomeficsi OT npHsenenHbix panee. Kog
paloTH TaKMX [€KaJ HeBECOBOIl, OH NPHBOIHTCS K Koiay 1—2—4—8 ¢ mnoMollbio
zuog0oe VD4—VD7.

Js muTandd 4acoB npuMeneH OectpanchopMaTOpHMH HCTOUHHK nunramus. Ha-
npsixeHne CeTH racures Ha koHgeHcatopax C4 u C5, Bmmpsamisiercss MocToM VD2 u
crabumuaupyerca craGuiutponoM VD3, Ilyapcamuu nanpsikenusm ma VD3 craaxu-
Batorcst KonpeHcaTopom C6. Bennuyuna nyabcallny cocTaBlseT okono 500 mMB or nmukxa
JI0 mHKa, HO 3To gomycrHmo A TTJI-mukpocxeM.
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na mukpocxeme cepun K134

Hanpsxenue nuranus Ha anoxnl jamn HG1—HG4 noxaercs ¢ ofHOmOMynepHO-
HOrO BHIIPAMHTENs HA auode VD1 depes TokoorpaHWuHTeNbHBE pesncropsl R8—RI11,

YcraHoBka IOKa3aHHil YacoB BO3MOXKHA JIHIIb B MOMEHTH, COOTBETCTBYIOLLHe
meanM uacaM. [lopamoxk ycTaHOBKH caepyroomuii, Haxmmawor kwonky SB1, npu
stom Tpurrep Ha aneMenrax DD2.1 u DD2.2, neo6XoAHMHIH A MOXABJEHHs Jpe-
fesra KOHTAKTOB KHONKH (cM. c. 56), mepeksioyaercss B TaKOE COCTOSIHHME, NPH KOTO-
poM Ha BHxozxe sneMenta DD2.1 dopmupyercs yposenb Jsor. 0. DTor curmasa ycra-
HABJHBAET TPHITEPHl AEJHTEs] H CUETYHKOB MHUHYT B HYJEBOE COCTOSIHHE, a TaKXKe
BLI3LIBAET TMOSIBJEHHE HA BXOJe MepBOro Tpurrepa cueTunka uacos DDI19.1 nor. 1. B
MOMEHT OTNMYCKaHHs KHONKH CcHrHan Ha Bxoxe DD19.1 usmensercs ¢ Jsor. 1 Ha
aor. 0, B pesy/nbTaTe 4Yero K IOKA3aHHSAM cueTYMKA YacoB NpubaBjsercs eIHHHLA,
Haxumasi Heo6X0AHMOe 4HCI0 pa3 KHOnKYy SBI1, MOXHO YCTaHOBHTL HeoGXO0IHMOE
-TIoKasanue yacoB. Ilociennn#t pas OTHYCTHTH KHONKY HEOGXOAHMO MO IIECTOMY CHI-
_HaJly TMOBepKH BPEMEHH.
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Puc. 104. TTeyarnasi njata 3JeKTPOHHBIX 44COB MaJas

Koppekuust mokasaHuil 4acoB B MpoOUECCe SKCIUIYAaTAallHW MPOU3BOAUTCH OJIHO-
KPaTHbHIM HaXXaTHeM KHOUNKH MO NMEePBOMY H OTHYCKaHHEM Mo LiectoMy cHruany. Ecou
yachl yiuH Bnepen Gosee ueM Ha 5 ¢, KHONKY CJAeAYeT HAXaTh paHee, 4eM OHH Me-
DEKJIOUATCsl CaMOCTOATENLHO, H OTHYCTHTB, KaK OGLIYHO, MO ILIECTOMY CHTHAJY.

Yachl cofpaHbl Ha ABYX TEYaTHBIX mjatax pasHoro pasmepa 75X95 MM
(puc. 103) u 55X95 mM (puc. 104). B wacax ucmosabsoBannl pesHcropst MT, KoOH-
gencaropsl K73-17 (C4, C5), K50-6 (C6), K10-17 (ocranpHne). Ha naate MeHbiue-
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ro pasmepa AeTald YCTAHOBJEHH C JABYX CTOPOH, HX
paclionoXenne MOKa3saHo Ha depTeXax NMEeYaTHHX NJar.
BapuaHT KOHCTPYKTHBHOTO OMOPMJEHHS 4acoB MOKa3aH
Ha puc. 105. Kopmyc ckiaeen u3 npospaunoro OpraHu-
YecKoro crekna TOMIMHOR 3 MM H OKJeeH CBeTJof
‘ACKOpATHBHOH nnenkof mog mepeso. Topuesas u BHYT-
pEHHAS NOBepPXHOCTH BepXHeH, HHXKHEA H  GOKOBHIX
CTEHOK KOpMyca OKpalleHh TeMHOH KOPHUHEBOH HHTPO-
sManpio. B nienke ma mnepegHelt cremke Kopmyca
mocie ee HaKJleHKH Je3BueM ODHTBEL BBHIPE3AHO OKHO
TPOTHB HHAHKATOPOB. IInaThl M 3axHAs cTemka KpemsT-
csi BuHTaMH M2 Kk ueTHIpeM GOGHIUKAM H3 OpraHuyec-
KOrO CTEKNa, TPHKIEEHHBIM K GOKOBBIM CTEHKAaM KOp-
myca.

B kauecrBe xHomku SB1 ucmosbsosam  MHKpO-
nepexsodatens MII3-1, sakpenienHnli Ha maate 60Jb-

Puc. 105. Komcrpykmus mero pasmepa. Jing HaXaTHS Ha WITOK nepexarouare-
9JEKTPOHHBIX YacOB c
Jsl B HHXHefl CTeHKe 4YacoB HAIPOTHB HeEro Mpocsep-
Jero oTsepcrne & 1,8 MM. HaxuMaioT Ha INTOK NMpPH MyCKe YacOB OTPE3KOM MPOBO-
JIOKM, HaNpHMep pa3orHyTOH KaHUesspcKof CKpemKoH.

Inhatel coenHHAOT Mexay coGoft HATHIO MPOBOJHHKAMH, COOTBETCTBYIOLIHE KOH-
TAKTHHIE MJOINANKH HA maarax moMeuens: +5 B, O6w, 1, 2, 3.

Hacrpofiky mesntens uacTOTH MOJ KOHKDETHBIH KBaplEBHH pPE30HATOp IPOH3-
BOJAT cAeAyoIHM o6pasoM. UacToTy KBapueBoro pesoHaTtopa jenasit Ha 4 (uTo co-
oTBeTCTBYeT nenenuio B rtpurrepax DD3.1 u DD3.2) n ymHOXawT na 60. B pesy:b-
Tare noaydaercs HeoOXouuMblf koaddHuueHT neneHuA. Ero ymeHblIalOT Ha €RHHUIY
H TepeBOfAT B JBOHYHYIO (hopMY.

Paccmotpum B kadectBe  mpuMepa  HACTpPoOHKY  JAeadTeJst noX  KBapie-
BhIf pesoHatop ¢ uacrorot 100 kI'm. Heo6xomumelt  kospduuHeHT nene-
aus 100000 : 4X60=1 500 000. OmouuHmt skBHBajseHT uncaa 1499999, pasen
1011011100011 0101 1111;. Yncho 3HAKOB B XBOMYHOM OJKBHBAJEHTE OIpeAeJseT
UHCJIO HEOOXOAHMBIX TPHITEPOB, B jgaHHOM caydae 21, mostomy tpHrrep DD142 ne
HCTIOJIb3YeTCst H CHIHaJ Ha KoHeHcatop C3 CHHMaeTcd ¢ NpsAMOro BEIXoaa 9 TpHr-
repa DDI14.1.

Ecou HeoGXoAMMOE YHCJO TPUIrepoB cocraBisier 22 (uactoTa KBapUEBOTO peso-
HaTopa HaxomuTcad B mpefenax 139810 ..279620 I'u), cuTHan cHHMaeTcs ¢ BHIBOJAA
12DD14.2.

JlBeHauaTh MJagWIMX pas3psANOB JIBOMYHOTO SKBHBAJEHTA ONDEAEJSIOT NMOAKJIO-
ueHHe BX0oJoB R muxpocxem DD4—DD9 k mmuHe yCTaHOBKH HYJSl — €CIH B COOT-
BeTcTByMOIEeM paspsaje 0, BXxoxg R mMojk/a0ualoT K LIHHE C MOMOLIBIO NEpeMEIYKH, ecilH
1 — ocraBasior ¢BoGopusiM. B manHOM cayuae 0 B 6, 8, 11 u 12 paspagax (HauH-
Hasg C MJajilero), cJejoBaTesbHO, K LIHHE YCTAHOBKH HYAS MOJKJOHAKT BXOAb R
rpurrepos DD6.2, DD7.2, DD9.1, DD92 (cuer nayuHaercs ¢ tpurrepa DD4.1, Ha
Tpurrepst DD3 ycranoBku 0 HHkorga He nopsoputcs). OcTajpHble paspsgsl ABOHu-
HOTO 3KBHBAJIEHTA ONpPEAEeNsIOT, KakHe BXOAbl (NpSMBbe HJIH HHBEPCHBIE) TPHITEPOB
DD10—-DD14 neo6xoaumo MOAKAKYATL Ko BXOAaM cJexyiomux TpurrepoB. Ecan B
JBOHYHOM B5KBHBAaJIeHTE B COOTBETCTByMolleM paspaze 0, BXox cJeAyolLlero TPUIre-
pa TMOARJIOUAeTCA K HHBEPCHOMY BBIXOAY JaHHOro TpHrrepa (Bmiox 8 mam 13), ecad
1 —x npsamomy (BeBox 9 mau 12). Hencnodnsyemulii BbIBOA TpHUITEpa He NOANAH-
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BaeTcs K KOHTAKTHON NJOLIAfKe, €ro OCTABJSIT CBOCOJHBIM HaH ofaambiBalT. Tak
KaK B cTapuleM paspsife IBOHYHOrO SKBHBAJEHTA BCeraa CTOHT 1, ¢ moc/iexHero
TPHITepa BHIXOLHON CHTHAJ BCETJA CHHMAeTCS C MPSIMOro BHIXOAA.

B maHHOM cJy4ae KO BXOZaM CJeAYIOIIHX TPHITEDOB IOJKIOYAOTCS BHIBOAH 8
u 12 mmkpocxemm DD10, 9 u 12 DDII, 8 u 12 DDI2, 9 u 13 DDI3, suxoanei
CHIHaJ cHuMaercs ¢ BuiBofa 9 DDI14.

IMocae yCTaHOBKH TEIVIOBOrO pexXHMa B KODMYCe uacoB TpPOBEpAeTcs yXOoJ NoKa-
3aHuft HA 3—4 HEAEJAH W yTouHsfeTcs HacTpoHka pnenurtens. IlpenmonoXuM, uyacH
cremat Ha 2 ¢ B CyTKH. B stom cayuae KoshHUHEHT HeNeHHMS HYXKHO yBeJHYHTb
na (2X1500000)/86400=35 (86400 —uncao cexyun B cyrkax). TakuMm obpasom,
HeoGXoXMMbI Ko3hduuuenT nenenus cocraBur 1500035, ero ymeHsIIaoT Ha end-
HHIY H 70 HEMy BHOBb ONPEJAEJSIOT NBOHUHHIA SKBHBAJEHT, PACCYHTHIBAIOT YCTAHOB-
Ky TepeMbluek (pacmaiiky BhBOROB TpHrrepoe DD10—DDI14, kak mpaBuio, He Me-
Haercs).

TIpn mpHMeHEHHH B YacaxX KBaplUeBOro pesoHaTopa ¢ yactorolt Menee 69 905 I
muxpocxeMy DD3 He ycTaHaBIHBAlOT, €e KOHTaKTHHE MOMAnkH | B 8 coeqHHSIOT
MeXIy co60H MPOBOJIOYHOH WepeMBIYKOR, a YacToTy KBAapUEBOTO pe3oHaTopa mupy
onpenetennd ko3dduunenTa geieHHs HA 4 He JeJAT,

Ecan xe uacTora KBapiueBoro pesoHaropa npesbimaer 279620 TI'u, Ho Menee
559 240 Tu, BhXoj JenHTens (ToUKa 2 miarhl GoOJbIIEro pasMepa) MOAKJIIOYAIOT KO
Bxony 1 DD17 (touka a), Buxox 13 DD17 (rouka 6) HOAKMIOYAIT K TOUKE 2 MJaTH
menbliero pasmepa. Ilpu srom npu pacuere KodhdHIHEHTa JHeNeHHS YacTOTH KBap-
1[eBOro pe3oHaTopa AeasT He Ha 4, a Ha 8.

Tlpn HanakWBaHHM YacoB CJEAYET MOMHHTb, YTO K BKJIOUGHHBIM B C8Thb 4acaMm
HeJb3d NMOJKJ0UaTh HPHOOPH € MeTaJHYeCKHM KODIIYCOM, MOXHO TOJBKO JOIHYecs
KHe [mynbl (MHTaHHE M3 HHX MOXKHO B3ATh €O cTabuautpoHa DD2) u aBomerphl. |

Ecau nas noucKa HeMCIPABHOCTH HJH H3MEPEHHs YaCTOTH KBapleBOoro pes3oHa-
TOPA HEOGXORHMO MOJKMIOUEHHe ocuuiorpacda nJs 4actoTOMepa, MHTAHHE Ha YacH
ClefyeT MOJAThb OT HCTOYHHKA MOCTOSIHHOro Hampsxenus 15..18 B, 3aMkHYB Bl
BOJb KoHpaeHcatopoB C4—CbH Mexay coGofi.

Jaa o6rerdeHus TemaoBOro pexHMa 4acoe lenecooGpasHo pesncropsl R13—R15
B Yachl He YCTAHABJHBATb, Ha HX MECTO YCTAHOBHThb MEPEMbIYKY, a B CETEBYIO BHJKY
B Da3pHB OJHOr0 W3 NPOBOJOB BKJIYHTHL NPOBOJOUHBEIH pesucTop 51..75 Om.

Tpu npaBuabHOM HAcTpolKe HenuTens MecAyHas owHOKa B X0le 4acoB He mpe-
shIllaeT 5 C.

HNHAOWUKATOPDBI M UTHOWUKALIHUSI
Hupukatopsl

Cymectyer 60JblOE YHCAO THIOB CaMBIX DPa3HOOGPA3HBIX HHJHKATOPOB,
TIO3BOJIAIOIIMX CUHTHIBATH COCTOsIHME cueTuHKoB. HamGosbllee pacmpocTpaHeHHE M0-
JIYYRJIH TasopaspAsHele HHGpPOBhlE HHAMKATODH, KaXKIblH 3JEKTPOJ KOTOPHX MNpeA-
cTaBiser cofoi OTAENbHYI0 LHOPY, H CeMHCErMEHTHHe HHIHKAaTOphl, UHOPH B KO-
TOPHX 00pasyloTcs PasJNHYHBIM COUYETAHHEM CBETSIMIMXCS CErMEeHTOB.

CemucerMeHTHHE HHIHMKATOPH GOHIBAIOT BAKYYMHBIE H MOJyNpOBOAHHKOBHE. Ba-
KyyMHble, B CBOIO ouepellb, ZeJATCA Ha JIOMHHECUEHTHbEe H HakanbHble. JlIOMHHecs
UEHTHble HHIHKATOpH NOJOGHH BAaKyyMHHIM TpHOZaM, B KOTODHX eCTb Karofx (mps-
™MOro Hakaja), YNpaBAsiomlas ceTKa # CeMb &HOLOB COOTBETCTBYIOMeA ¢opMmH,
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MOKPHTHX JIOMHHODODOM, CBETALUUMCS NOX AEHCTBHEM NOTOKA 3JEKTPOHOB, HC~
mycKaeMbiX KaTtofoM. HakanbHele HHAHKATOpbl COZEPKAT ceMb HuTell Hakaxd, pac-
NOJIOKEHHBIX COOTBETCTBYIOIIHM 06pasoM H CBETAINMXCA NPH NpPONyCKaHHW# uepes
HUX TOKa,

[ToaynpoBOAHUKOBLIE CEMHCErMEHTHbIe HHJIHKATOPbl COCTOAT H3 CEMH CBETOAH~
0JI0B, BHIIOJHEHHHX B BHIE IOJOCOK. DOJBUIHHCTBO HHAHKATODOB HMeeT TaKXe B
CBOEM COCTABE BOCBMOH 3JIeMEHT — 3amATYIO.

I HopManbHOR paGOTH rasopaspsfAHOr0 HHAHKATOpa €ro aHOR uyepes Of~
paHHuuTeJbHH pesncTop mopsamka 33..91 kOM moakiOuaeTCA K IIIOCY HCTOU:
HHKAQ [OCTOSIHHOrO HJH MyJbCHpYIOIlero Hampsxenus nopsika 180..300 B. Ka-
TOQ, COOTBETCTBYIOIIHH Heo6XoauMol uudpe, 3a3eMNAETCS, @ OCTAJbHBIE KaTOAH
HJH OCT@BJISIOTC CBOGOAHBIMH, WM Ha HHX mojaerca HanpsixkeHue 30 .90 B, Or-
HOGHTEJbHO HeGOJDBUION Mepenaj HanpsKeHHs Ha karoAaxX, TpebyeMulii ajas ym-
paBJeHHs Ta30pA3pSAAHHIMH WHAHKATODAMH, NMO3BOJAET HCMOJb30BATh AJS 3TOH ue-
JIH TPaH3HCTOPHL.

ConpoTHBJeHHe OTpaHUYUTENBHOrO pe3HcTopa MOACHpaeTcs AJA MOJNyYEHHS Hes
06X0IMMOr0 2HOJHOIO TOKAa, KOTOpHHA nsi GOJbLIMHCTBA HHAHKATOPOB COCTaBJAET
1,5..3 MA. [IpuMeHeHHe HMNYJbCHOrO HANpSXKeHHA MHTAHHA NMO3BOJeT, YBEIUYHB
TOK B MMIyJbce, YMEHbHiaTh CpeJHHII TOK uepe3 JaMmy, 4TO OJarompHsTHO CKa3H-
BaeTcs Ha Cpoke cayxOul, Ias ynpasieHns rasopaspAifHbIMH HHAHKATOPAMH HC-
noabsyoress MakpocxeMsl K155 11 (cM. nepBHiH pasjfen KHHTH).

JlloMHHECHeHTHEIE HHAMKATOpbl TpefyloT NOJAa4YX HAa HHTh Hakala IOCTOSHHO-
ro unaum nepeMennoro nampsixkenuss 0,85..1,5 B, mmrioca mocTOsSHHOrO HampsKeHHS
okoo 20..30 B Ha ceTKy H Ha HeoGXOAuMBe AJS HHAHKAUHH JaHHOH LHOPH
anonbl. IIpn UMMy bCHOM NHTAHUH HANpSXKEHHe HA CeTKe W aHONE JAJA COXpAaHeHHs
SPKOCTH MOMeT ObTb yBeauueHo a0 60..70 B. Ecim Ha ceTke HampsXKeHHe OT-
HOCHTEJbHO Karoja DaBHO HYJIO, TO HH OAHH H3 aHOJOB HHIHKaTOpa He CBETHTCA,
B03MoXKHOCTb yNpaBaeHH UHAHKATOPAMH MO YNpAaBJSIOMEH CceTKe H NpHMeHeHHe
MMIYIbCHOTO NHTAHHSA MO3BOJSIOT HCMONB30BATH HX B YCTPOHCTBAX AHHAMHYECKOR
HHIHKAIHH,

Bce HHTH HaKaJbHRX HHAHKATOPOB HMEIOT, KaK NPaBuJO, OJIHH OOLIME BHIBOX,
Jlas monydenust HeoOXoZHMOH HHU(PH Ha COOTBETCTBYIOIIHE BHIBOAE TAKOIO HHAH-
KaTopa HeoOXOZHMO NOZaTh OTHOCHTEJIbHO oOWlero BHBOAAd pafoyee HanmpsKeHue
Jgio6ofi monspHoctu. Huskoe ero 3mauenwe (3,15..6,3 B) u Manble TokH Hutef
(mo 36 MA) nO3BOJSIIOT YUPABJATH HAKAJIBHBIMH HHAHKATOPAMH HENOCDPeCTBEHHO
¢ BHXO0J0B cTaHAapThhix TTJI-MuxpocXeMm, HanpuMmep, cepun K155.

[TonynpOBOAHUKOBLIE HHAMKATODH BKJIOYAIOTCA MOAOGHO HaKaJbHHIM, HO JAJf
HHX 00f3aTeqbHO COOJIONEHHE MOJSPHOCTH (HHAHKATOPH BBUIYCKAIOTCS KaK ¢ 06-
LM KaTOZOM, TaK H ¢ OOLIMM aHOZOM) H OrpaHHUYeHHe TOKAa C MOMOIWIbI0 pe3u-
CTOPOB, BKJIOYaeMBIX IOCJEJOBATENbHO C KaxjabiM aoxoM. [lpu paboueM Toke
yepe3 CerMeHT OKoJo 5...20 MA magenue HanmpsixeHust cocrasaser 1,5 .25 B. Ilo-
JIYIPOBOJHHKOBHIE HHIHKATOPH TaKXe MOIYT YOPaBJATbCA HEINOCDPEACTBEHHO OT
MuKpocXeMm cepuu K155,

PaceMoTpuM cnoco6sl ynpaBleHHS CeMHCErMEHTHHIMH HHIMKATOPaMH.

MpeoGpasoBarenu KOAa AJsl CEMHCETMEHTHBIX HHAMKATOPOB

TIpoMbllIVIeHHOCTBIO  BhITyckaloTcsi NpeoOpasoBaTesnd KoZa 1—2—4—8§
ANl CeMHCePMEHTHHX HHAHKATOpOB B BHAe OLHOH MHKpocxeMbl. 3to K514UJIl n
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Puc. 106. BuBogs  MHKpOCXeM

K514MM1, K514U02 (a) = Red I3 7] P S B 7777 M A
KP514H 1, KPS14M]2 (6) 1, b :_f 10, blg

2 clio 2 “le
KP514MJL1 an7 HHAHKAaTOPOB ¢ OOMMHM 4 d o =4 d ~
waronom, K514M12 v KPSI4MI2 — man 6l [¢s  <ls| (¢l
HHIMKATOPOB C OOIUHM aHOKOM, a TaKkXe 4 L 3 U
ynomuHaBugecs shimme K155II15. Mukpo-  —|° g =1° gr=

cxemn K514MIO1 u K514UO2 odopm- a) 5)
JeHH B IIOCKOM kopmyce ¢ 16 BHBOJaMH,

mukpocxemn KP514MJ1 m KP514M]12 —B mnacTMaccoBoM Kopmyce ¢ 14 BHBO-
aamd. Jdas mukpocxeM ¢ 16 BHBOgaMH Hanpskenne murands 45 B momsopures
K BHBOAY 16, o6muii mpoBog —k BuBoAy 8. i MukpocxeM ¢ 14 BHBOJAMH Ha-
TIpsiXKeHHe NHTAaHHs HEOOXOZHMO NOJBECTH K BhBOAY 14, OOWIHA TpPOBOA MOABO-
aurcst K BuBozy 6. PasBomka OCTanbHHIX BHIBOJOB NpHBeaeHa Ha puc. 106.

Muxpocxemsr K514M(1 u KP514M]J1 copep:XaT orpaHHYnTe]bHLHE DPe3HCTODH,
oGecneunBaiolye BHXOAHOH TOK OKOJo & MA. DnexTpopsl HHIMKATODPA, PACCUHTaH-
HOTO HAa YKa3aHHBIA TOK, TIORKMIOYAIOT K BHIXOJAAaM MHKpOCXeMbl, a O6WHA KaTog
COEMHHSIOT C OGLINM [POBOIOM.

Mukpocxemnt K155I1I15, K514UJ12 u KP514M]12 He comep:ar orpaHHuHTElb-
PHX pPE3HCTOPOB, BHIXOXH 4Yepe3 BHELIHHe DPe3HCTOPH HNOAKJMIOTAOT K KaTojaM WH-
JHKaTopoB ¢ ofuuM anogoM. CoNpOTHBJEHHE pe3HCTOPOB BHIGHDAIOT, MCXOAA U3
'HOMHHAJIBHOTO TOKa HHAHKATODOB, MAKCHMAJbHO JONYCTAMAIE TOK AJs MHKPOCXEM —
20 mA. O6Gmuii aHoj MOAKJIIOYAIOT K HCTOYHHKY -+5 B uwam fpyroro mocrosHHOro
#JH NYJBCHPYIOMErO HampsiKeHUs, we npeBbUatoilero 6 B.

Mukpocxemnt K155I1115, K514M02 u KP514U 12 Moryr G6biTb HCHO/Ib30BaHH
A5 HaKaJbHEIX HHIHKATOPOB, HX BKJIIOYAIOT $e3 OrpaHHYHTE/NbHHIX DE3HCTOPOB.
O6muii BHBON HHAHKATOPOB NOAKMIONAIOT K IUIOCY HCTOUHHKA NOCTOSIHHONO HJAH
fyJbCHPYIOMIEr0 HAMPAXKEHHA, COOTBETCTBYIOWIETO HX pabOueMy HANpsKEHHIO MH-
Tanus.

JlloMHEeCIeHTHEE BaKyyMHHE HHIHKATODH MOXKHO NOAKMIOUHTh K BHXOAM MH-
wpocxem KI155[II15, K514M2 wam KPS514MJ2 ¢ nHcnosbaoBaHueM KpeMHHEBHIX
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Puc. 107. [lofk/ouenHe BaKYyMHLIX JIOMHHECHEHTHbIX HHJMKATOPOB K MHKDOCXeMaM
K514 112, KP514K1]12
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701 vri-vr7z Puc. 108. TToxknioueHne BaKyyMHEIX JIIOMH=
AG14HA7 KT 203A HEecUEeHTHHX HHIMKATOPOB K MHKpOCXeMaM

P P 7 P K514101, KP5141 11
2 -42| - b
ol g p-n-p TPaHSHCTOPOB ¢ AONYCTHMEIM Hal»
e PANKEHHEM KOJJIEKTOD — MHTTED HE Me-
818 £ wee 30 B B coorserctBmm c puc. 107,a.
§ TToxKmiOYeHHe BO3MOXKHO H C HCNOJb30BA-

HHEM N-p-1 TPAH3HCTOPOB B COOTBETCTBHH
¢ puc. 107,6, '

Mugpocxemsnr K514HU1 n KP514HM/1
MOryT ObITb HCIONb30BAHBl AN MOMLKIIO-
YeHHs K BAKYYMHEIM JIIOMHHECIHEHTHHIM
HHIHKATOpPaM 1o cxeMe puc. 108.

Bxox S MHEpDOCXeM CHYXHT s rallleHdss HHIMKAUMH TIpH Tojade Ha He-
ro Jor. 0.

JvHaMuyecKaa MHAMKaUKHA B uudpoBbIx npubopax

B coBpeMeHHbLIX MHOTOpaspAnHBIX UHGPOBHX NpHOOpax AN HHAHKAUHH TOKa-
3aHufi HCNOJb3YeTCs JHHAMHYECKHI IPHBUHI, HO3BOMSOMIHN 3HAUYHTEIbHO COKpa-
maTh YHCAO0 OGOPYNOBAHHS, YUpaBASIOUIEro UHPPOBHIMH HHIHKATOPAMH, W NpPOBOJ-
HHKOB, COEGIHHSIONIHX CXeMbl YNPaBNEHHUA M HHIAHKATODHI.

ITpaKrHuecKH HCIOMb3YIOTCA JBa MeT0Ja OpraHH3alHH JHHAMHYECKOH HHIHKa-
LHH, KOTOPbiE MBl PaccMOTPUM Ha NpuUMepe HHAHKAUHH Ha UHOPOBHIX rasopaspsi-
HBIX JaMIax.

CTpykTypHasi cxeMa, COOTBETCTBYIOIAs peasu3alid INepBoro MeTojAa, NpHBele-
Ha Ha puc. 109, Texeparop ummyascos G paGoraer ua uacrore 1..10 xT'u. Ero
BBIXOAHBIE HMNYJdbcH mMocTymalor Ha cderynk CT10 ¢ KosdduumeHToM mnepecyera
10 u ¢ Hero—mHa pgeumdpatop DC, Ha BHIXOJAX KOTOPOTO TOOUYEpERHO IMOABJISA-
€Tcsl HH3KHA 1OTeHUHaJ, MOCTYNAMOUHA HAa COOTBETCTBYIOIHE KAaTOABl BCEX JaMm
HG1-—HGN. BrixogHble curHajsl cyeTYHKa, KpPOMe TOro, NOCTYNAlOT Ha OJOKH
cpaBHeHnsi BC1—BCN, Ha Koropnie TakXKe NOCTYMAIOT CHTHAJB OT HCTOYHHKA HH-
JHUHPYEMBIX CHCHAJIOB, HAIpHMeD OT CYETYHKA.

B MoMeHTH, Korza Koi HHGpH, NOCTYyNAIOMHA CO CYETYHKA, COBMNAJaeT C KO-
AOM Kako#-nu60 H3 uudp, mOCTymamliuM OT HCTOYHHKA <CHTHAJa, HAa BBIXOJE CO-
OTBETCTBYIOLIEH CXeMBl CpaBHeHHsl MOSBASETCH CHTHAJL. DTOT CHIHAJ YCHJIHBAeTcs
OLHHM H3 ycumurenell-bopMupoBareteli Y1—YN u B BuAE HMIYJIbCa MONOKHUTENb-
HO!l TOJSDHOCTH NPUKJIAJBIBAeTCd K aHOLY COOTBETCTBYIOINEH JaMmbl, B pe3yJbra-
Te 4ero B Hefl 3aropaercs HeoOxogumas uubpa.

TaxuM o6Gpa3oM, 3a aecATb Nmepuogos PaboThl rerepaTopa 3aropsTcs Bce JaM-
ne HG1——HGN. Ecaum Bo Becex Jnamnax WHAMNUPYETCS OfHA H Ta e nudpa, Bce
OHH 3aropArcsi OJHOBPEMEHHO, YTO CHJIBHO Harpyxkaer Aemndparop. DTOT HegoCcTa-
TOK MEPBOr0 Merofa AHHAMHYECKOH HHAMKALNHMH ONPaHHYHBAET €ro NPHMEHeHHE.

CxeMa, manwocTpupyomas BTopofl Meroj JIHHAMHYECKOH HHIMKAUHH, NpUBEJeHA
Ha puc. 110. 3xmecy rakxke Hcnoapdyercsi remepatop G Ha 1..10 kT'u. Cuerynx
CT umeer KostdduuueHt mepecuera, PaBHBIA YHCAY HHIHIHDYEMBIX 3HAKOB, €ro BhHI-
XOJIl 'YNPaBJSIOT YerblpbMsi MyabTHmexcopaMu MS1—MS4 (ra puc. 110 MS2 n
MS3 He mokasaHH), mMOOYEpEZHO NOAKJIOYAIOLIHMH BHIXOAB BCEX pas3psijyoB BXod-
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Puc. 109. Cxema nepBoro cnocofa IHHaMHUeCKOHR WHIAHKALUU

Horo kojga kK pemupparopy DC10. OxrHoBpeMeHHO BLIXOJHLIE CHIHAJLI CO CYETYHKA
mogaioTca Ha BXoaw Jemubparopa DCN, BbIXOIHBIE CUTHANBl KOTOPOro 4epes ycHu-
gurenu-dopmupoBarean Y1—YN B BHAE NOJOXHTENbHEX HMIYJbCOB IOOYEPELHO
npukaagsBaorea k anogaM Jamn HGI—HGN. Ha kaToanl JaMm mMojaercss CHIHAM
¢ BHxoja jemmbparopa DC, B pesyibTaTe uero B JaMmax MOOYEPENHO 3aropaioT-
ca mneob6xonumbie nudpu. Ilpy ganHOM MeTole AHHAMHYECKOR HHAMKAUHH B KaX-
BB MOMEHT FODHT JHIIb ORHA HH(pPa, 4TO 3HAYHTENbHO ofJjeryaer pexmm pabo-
T gemmtparopa DC mo CpaBHEHHIO C TEPBHIM METOJOM HHAMKAUHH.
Mynbrunnekcopst MS1—MS4 moryT OHTh 3aMeHEHH YETHIpbMA CJIBHMAOUIHMH
perucTpaMi, 3aMKHYTHMH B 'kKoJbua. UucJIO paspanoB CHBHTAlOLIMX PETHCTPOB
JOJKHO COOTBETCTBOBATH YHCAY HHAHLHpyeMEX undp. Mudopmaunus us ucrouynuka
Koza (CueTyHKA) MepemuchiBAeTCA B CHBHTAIONIHE DPErHCTPHl B MOMEHT OKOHYAHHSA
cyera, TMOCJe Uero CABHTaeTCA TAKTOBLIMH HMIYJbCAMH, TOCTYNAOIIUMH C TeHEpa-
Topa. CHrean ¢ NOCJAeIHHX PaspAJOB PErHCTPOB MOCTynaeT Ha BXOAH Hemudpa-
Topa DC, B pesyabTare 4ero, Tak e KaK H NpH TPHMEHEHHH MYJbTHIIEKCOPOB,
HOOUepeJHO 3axHraimorcs Heobxoaumele HH(pH B uHAHKaTopaX. IIpumenenne capu-
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Puc. 110. Cxema Broporo cnocofa QHHAMHYECKOH WHIHKALHH

raiolEX PErHCTPOB IMO3BOJSET OTKA3aThest OT BKJIOYCHHS Ha BHIXOJe HCTOUHHKOB
KOI2 BHXOJHHX DETHCTPOB NAMSTH, HEOOXONHMEIX JJIS HCKIIOUeHHS HHIHKALAH
mponecca cyera.

Ilpu oOTCyTCTBHM MyJbTHIIEKCODOB 3ajayy INOOYEPeJHOTO NOAKJIIOUEHHS] BBIX)-
OB MCTOYHHKOB KOJa KO BXoJaM jelludparopa HepeAKO pPellAlOT IYTEM HCIOJb-
s0BaHus MuorosxogoBbix cxem HW-HJIH, ynpaBasieMBIX OT CHBHTAIOIEr0 pErucTpa,
B KOTODOM UHDKYJHDYET €IWHWIA B OXHOM paspsifle, WIH OT CHYeTUHKa ¢ JellH-
dparopom.

HauGosabiuil BHIMTPHII JHHAMHYECKHH NPHHLHN 1aeT NPH NPHMEHEHHH CEMHCer-
MEHTHBIX MHIHKAaTOpOB. s HuUX JecsiTHYUHBle jaelludparopsl cxem puc. 109 u 110
3aMeHSIOTCST HA COOTBETCTBYIOIMHE NpeoGpasoBaTend KojoOB, a aHoXHBE ¢opMH-
poBaTelH — Ha KJAKOUeBble TPAH3HCTOPH. [l BaKyyMHBIX JIOMHHECHEHTHHIX HH-
JHKAaTOPOB BMECTO AHOAHHX QopMupoBaTeNefi NPUMEHSIOTCS TPAH3HCTODPH, YIpas-
JdoNye 3aXHuraHHeM JaMn N0 YIPaBJsiolLell CeTke.

flpamep cxemH ycTpoiicTBa AHHAMHUECKON HHIHKAUMH [JIsi OATH 3HAKOB [IpU-
BegeH Ha puc. 111. B Kayecrse HHAWKATOPRZ B HEM MOryT HCIOJb30BAThCS HJM
USTh TMOJYNPOBOXHHKOBHIX CEMHCEIMeHTHHX HHAHKaTopos AJI304A (AJI304B), unu
Gaox AJIC311.

Hupukatopu AJI304A uMmeor o6WHEA KaTOZ H BOCEMb AHOMLOB — CeMb 1JIs 8-
pasoBanus uudp H oxus — 3zanstofr. B Gnoke AJIC311 ycraHoBieHo nsth aHano-
THYHEIX HHAHKATODOB, OXHOHMEHHHE aHOXH KOTOPHX 3JIeKTPHUECKH OObeAHHeHH,
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Prc. 111, YerpolicTBo auHamHueckoli MHAHKAaHH ¢ HHAHKaTopom AJIC311

Hnankanus ¢ vcnoab3oBaHmeM Takoro 6/0Ka BO3MOXKHA TOMLKO AHHAMAYECKHM Me-
TOJOM.

Ina pnpmkanan nudp Heo6XonnMo moaaTh Ha BHBOAH AHOXOB Yepe3 OrpaHM-
MATEJbHEIE PE3NCTOPH NOJOKHTEJbHOe HampsiKeHHe B COYETaHHH, O6EcneunBalomEeM:
dopmupoBanue BeoGxofHMOR uHGPH, a COOTBETCTBYIOIIHA KAaTOX 8a3eMJHTH, - °
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VYcrpoiicrBo nuHaMHYeckOfl MHAMKamum (puc. 111) comepXuT remepatop Ha sié-
wvenrax DD6.1 u DD6.2, umnyabcn ¢ Kotoporo nojaiworcd Ha cueTunk DDS ¢ Ko-
apouunenToM nepecuera 5. Cursanan ¢ BHXOJZa CYETYHKAa MNOJAIOTCH Ha Ympasasd-
IOlHe BXOAW MyabTHOjekcopoB DDI—DD4 u na pemundparop Ha sreMeHTax
DD7.1—-DD74, DD6.3 # muomax VD1 # VD2, Buxogwm nemmdpartopa nopxiioye-
Hel K Kartogam 1—5 mepukaropa HGI. Cyer XaTofos HZET OT MJaALIero IpaBoro
sgaka. Curmanel ¢ BHX0J0B MyabTumaekcopoB DDI1—DD4 nopatwores Ha Bxoasl
nmpeobpasoBatens kojga |—2—4--8 B Koj ceMHcerMeHTHoro uHaukartopa DD3.
Curmanasl ¢ BHXOJ0B npeoGpasoBartens DD8 ynpaBnsior aHOxZaMu a—g HHIMKATO-
pa HGI. B pesynbraTe Ha HHAMKATOpPe WMHJIHUKPYIOTCS UKH(DpE, COOTBETCTBYIOLIHE
[OZaBaeMBEIM Ha BXOJX KOJaM.
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B pemmdparope Juoan VD1 m VD2 HeoOXoAuMBl AJsl yBeJHUEHHA YHC/IA BXO-
HoB ajementoB DD6.3, BMeCTo HHX M STONO 3JEMEHTA MOXKHO HCHOJbL30BaTh OJH.i
yeTrpexBxonoBHil anement H-HE.

Myaprunnexkcopsl KI55KII7 moxuno samenuth na KIS5KIIS, oxmako B 2TOM
cayyae norpeGylOTcs JONONHATENbHHE HHBEPTOPH 1JA YIpaBleHHs BXOAAMH MH-
kpocxembl DD8.

Ha puc. 112 npuBemeHa cxeMa YCTpoiicTBa JHHAMHMUYECKOH MHIMKALHH C HC-
TIONb3OBAHHEM BOCHMH3HAKOBOIO BAKYYMHOTO CeMHCerMEeHTHoro Hupukaropa HB-2F
uax MB-18. Onpoc wucrounnkoB HHQOpPMAaLHHM A/ HHAMKATOPA OCYIIECTBJSETCS €
noMousio Mysabrumaekcopos DD1—DD4, ynpasasembix oT cuerumka DD5 # reme-
patopa DD6. Cocrosmme cueryuka DD5 peurndpupyercst mmrpocxemoit DD7, Bul-
XOZHbIE CHTHAJB KOTOpoil uepes kmoun VI1—VT8 ynpasisioT BKIOYCHHEM 3Ha-
KOoB mHAuKaTopa no ux cerkam. OJHOBpeMeHHO ¢ nopayedl Ha KAXKAYI0 CETKY OT-
NHPAoUIero HampsiKeHWs HA aHOAB MHAMKaTopa C BHXO0Ja mnpeofpasoBaTens Koxaa
DD8 wuepes kaioun VI9—VT15 mopaercs coueranne HANpsKeHu#, ¢opMupylomee
HeoOxonuMyoo Uudpy.

Crabumutpor VD1 u pesucropn R32—R39 ofecneuuBaoT Ha CeTKaX BKJIOYEH-
HHIX 3HAKOB OTPHIATEJbHOE OTHOCHTENLHO KATOAA HaNpsXKeHHe M HX HajeXkHOe 3a-
nupanne. Huoan VD2 u VD3 o00pasyloT uCKyCCTBEHHYIO CpEeJHIO0 TOYKY HAIps-
XKenus Hakana.

JunaMuyeckast MHIMKAUWs [JaeT BHHIPHII B KOJHYECTBE HCHOJb3yeMoro 060-
DPYNOBaHHSl NpPH YHCIe 3HAKOB, NpeBhaomeM 5—8, MpuueM 3Ta TIpaHuUa CHIL-
HO 33BHCHT OT BM/a HCHOJb3yeMbIX HHIUKATOPOB.

MarpuyHass HHRUKALUSA

B Hacrosillee BpeMms LIHPOKOE pacHpoCTpaHeHHe MOJYYHJIA HHIHKALMA
GykB, uadp ® 3HAKOB HA MATPHYHHX 35-3JeMEHTHHX HHIHKATOpaX, HMEWIHX 7
CTpoK mo 5 Touek. [IpOMLILIIEHHOCTBIO BEIIYCKAIOTCS NOJNYNPOBOJSHHKOBEE HHIHKA-
Topul cepuit AJI306, AJIC340A, npakTHYecKH BCe 3JEKTPOHHO-TYYeBLE NHCIJIEH Hc-
NOJb3YIOT MATPHYHBLIH NPHHUUN HHIHKALHH BOCIPOM3BOAMMOH HH(DOpMALHH.
Mapukanus #a 35-31eMeHTHRX HHIHKAaTOPaX BO3MOXHA NPAKTHYECKH JHIb JH-
HaMHYecKUM crnocobom. MHpHKalus € HCIONb30OBAaHHEM 3JEKTPOHHO-JIyYeBOH TpyOKH
onuca#a B [6]. PaccMoTpuM BO3MOJXKHLIH BapuaHT cXeMbl MHJIHKATOpa AJA UYeTH-
peX 3HAKOB NPH HCIOJL3OBAaHHH CBeTopnoaHHx wmatpuy AJIC340A (puc. 113). Ha
910l cxeMme Kak DD4 oGosHaweHH 3/eMeHTHl cXeMbl pHC. 76 (pesucropnl R1—R4 B
aToM ciaydyae Ha puc. 76 He HyxHH). I'emepatop DDI1.1, DD12, DD1.3 co cuer-
wukoM crpok DD2, DD3 of6ecmeyuBaer Ha Bmxogax DD2, DD3 moouepepsoe no-
ABaenue kogoB 00000, 00001, 00010..11111 u crHosa 00000 um rt. n. [ToakmioueHune
K BoxogaM DD2 u DD3 pemudparopn DD5 u DD6 noouepeino BKIOYAIOT TpaH-
suctopnt VI6—VT33. B peayaprate noouepeiHo Ha CTPOKH uHAmkatopos HG1—
HG4 nopaercs manpsxenne okono +0,8 B. K BuBomaM CTPOK HHIHKAaTOPOB NOJ-
KJIOUeHbl KaTOQbl CBETOJHOJOB, PAacCHOJIOXKEHHBIX HAa IepeceyeHHH CTPOK M CTOJG-
10B. AHOXB CBETOIMOJOB MOAK/NIOWEHH K BbBogaMm croaduoB. Hanpsxenume +5 B
nopaercs Ha BBHIBOAH CTONONOB uepe3 KMOYH Ha TpaHsucropax VTI—VTSH, ynpas-
JieHMe KMOYaMH Belercs or BuixogoB 1—5 II3Y DD4. Tox uepes Amoan uHAuMKA-
TOPOB OPpaHHYeH pe3HcTopamu RI2—RI16 Ha ypoBme nopsaxa 100 MA., Cxksax-
HOCTb HMIYJbCOB TOKA — 32, cpesHHH TOK uepes KaxMIbli CBeTSIIHHACA CBETON I
X —oKoJo 3 MA, uTo ofecneyHBaET €ro HOPMANbHYIO SPKOCTh CBEYEHHS,
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Puc. 113. Cxema MaTpHYHON HHIHKALMH Ha YeTHpe 3HAKA

[TepeGop CTPOK OXHOrO HHAMKATOpa WAET CBepXy BHH3, nepe6op HHIHMKATO-
0B — ciieBa HanpaBo. CocrosiHMsM cyeTuska crpok 00000, 01000, 10000, 11000 ae
COOTBETCTBYeT BHIOOP KAKHX-THGO CTPOK HHAMKATOpOB, BHXOAM 0 m 8 nemndpa-
ropos DD5 u DD6, cOOTBercTBywIMe STHM COCTOSHHAM He HCIOMb3OBAHH.

WnjpuunpyeMble 3HAKH ONpeeNsioTcs KOAAMM, TORABaeMBIMH Ha BXoaw Al—
A64 DD4. CveHa STHX KONOB JOMXKHA OCYINECTBAATbCA B MOMEHTH IHepexoia oOf
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OJHOIrO HHAMKATOpa K ApyroMy. Ins cMeHE KOZOB MOTYT HCNO/b30BATheA MYJb-
THNJeKcophl, Hanpumep K155KII2, ynpasagemme ¢ BuixonoB 1 m 2 ycrpoiicrsa, Jio-
ruueckuil 0 Ha oGoux BEIXoAax 1 H 2 COOTBETCTBYeT BKJOueHmio Hupukatopa HGI,
Jor. 1 Ha Boixose 1 & Jor. 0 Ha BeIXoAe 2 — uHpgwkatopa HG2 #u T. I.

HecaruuHas TouKa mNepej HHIHIHPYCMHIMH uddpaMu Mmoxer OBITb BKJIIOYEHA
¢ nomomsio nepexmouarens SAl. Tpamsucropu KT626A MoXHO 3aMeHuTh HA
KT626 c¢ noCnM OGyKBeHHHM  HHIEKCOM HJIH Ha TPAH3HCTOPHHE  MAaTPHIbhL
KTC622A, B.

Ecns neo6xoZuMo BHBecTH Oosbllee YHCIO 3HAKOB, BO3MOXHO MpONOPUAe
OHaJbHOE HapalliBaHWe YHCJIAa BHXOJOB Helludparopa CuUeTyHKA CTPOK (MpH o~
HOBPEMEHHOM YBeJMYEHHH YHCNA Pa3pslioB CueTYHKAa), OJHAKO BO3MOXKeH GoJiee 3Ko-
HOMHMUYHBIA BapHaHT, HampuMep, Ha pHc. 114 npuBemeHa H3MEHEHHAR HacTb CXEMH:
puc. 113 a8 HHIMKAUMH BOCHMH 3HAKOB.

B srofi cxeme Tak Ke, XKak M B cxeMe puc. 113, ucnoswesyercs nxewndpatop
Ha 28 BHIXOJIOB, OFHAKO HHAHKATOpH oObepuHens! B paBe rpynmsl. Ilepsas rpyn-
na MHAYKATOpPOB MO cToiabUam ympaBasercss TpaHsucropamun VT1—VTS, Bropas -
VT34—VT38. Iloka Ha BHXOZe 2 Murpocxemel DD3 cuerunka cTpok (OH Rouxen
ObTb B 3TOM Clyuae INECTHPaspsAAHLIM) Jor. 0, BbIXOAHHE curHadgu I13Y wepes
mukpocxeMy DD7 u saement DD9.1 Brmouwaior tpansucropst VT1—VT5 n mo-
OUepenHo BK/oYapTca #HAuKatopel HGI—HG4. Korza Ha BHXOZE 2 MHKpOCXEMH
DD3 noseasercs Jsor. 1, BoXoxune curHams I13Y NpoXoZAT uepes MHKpOCXEMY
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DD8 u snement DD9.2 ua tpaHsuctopn VI134—VT38 u BKIOUAIOTCA HHAMKATOPH
HG5—HGS8. CkBaXHOCTb HMIYIbCOB TOKa WUepe3 CBETOAMOALl B cXeme pHC. 114
cocrapjiser 64, NOSTOMy aMIUIMTyAa WMOyJabcoB yBenuueHa no 200 MA 3a cuer
YMEHbIIEHHA BEMUYHHB TOKOOIPAaHHYHTEJbHEIX PE3HCTOPOB.

Koneyno, paccMOTpeHHBII BapHaHT BKJIOYEHHS HHAHKaTopoB (cM. puc. [14)
MOKeT ObIThb HCTOJB30BAH W TPH MeHblIeM 4eM BOceMb YHC/Ie Daspsamos.

Hudopmanuss MoxeT OHTb BbIaHa ¥ Ha Tabn0 OOJNbIIMX DPa3MepoB H3 JaMil
nakanuBanua. Ha puc. 115 mokasaHa BozMOXHast cxema Takoro Tta6no Ha 4 3Ha-
ka. Ta6no comepxutr 140 namny MHZ26-0,12, pasMellleHHHX B 4YeThIpex paspAmax
mo 35 namn, B KaXxpoM paspsize JaMmmel YCTaHOBJICHH 10 CeTKe ¢ maroM 50 My,
pasMep HHAHLHpyeMbIX 3HakoB — 200)300 MM, uro mosBoaser HabnoxaTe TabJaO
¢ paccrosrus o 100 M, Jlammsr 1 (puc. 116) ycranoBneHn BHYTpH TyO6ycoB 2,
H3TOTOBJICHHBIX W3 aJIOMHHUEBO!H TpyOKHM, BHYTPEHHssT NOBEPXHOCTb TPYOOK MaTu-
poBaHa TpaBJeHHEM, HapyxXHas BMecTe ¢ MackOH 3 oOkpalleHa uepHOH MaToBOH
Kpackoil. JlamMnel u pajgnoaneMeHTH TaGlo NOMENIeHB B KOXYX C BeHTHJSIHOHHBIMH
OTBEPCTHAMH B HHIKHEH W BepxHell uyacTu u CcTekjioM 4 B mepejHe#,, CBepXy BeH-
TUNALKOHHBIE OTBEPCTUS 3aKPHTH KO3BIpbKOM. Takas KoHcTpykuus Tabmo obecne-
UHBAET TIPHEMJEMBbIH KOHTpPAacT HHIHMIHPYEMBIX 3HAKOB Jaxe IPH HPAMOM COJHed-
HOM CBeTe.
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Jlampa HL1 — npasag HHXHAA B IOpaBOM 3Hake, 0, 20
HL2 — sTopas cnpasa B HHXHEH CTPOKE NepBOro 3Ha- {
kxa, HL6 —mpasas Bo BTOpof CHH3y CTpPOKE NpPaBO-
ro 3Haka M T. X, Jamna HL140 — sepxusas Jesas B ‘
JIeBOM 3HaKe. YIpaBasiiorcs JaMiiel ot 140-paspsaHoro
CABHIaIoIlero perucTpa, colpaHHOrO Ha MHKpOcXemax ‘

50

DD3—DD37, uepes mpansucrops VT1—VT140. Bxoa-
Hble CHTHa/bl Ha PerHcTp MOJAIOTCH MO JIBYM JKPaHHPO-
BaHHHM mposogaM aauHo# no 100 M depe3 TPHITEPHI
imurra mukpocxeMn DD1  m  OypepHbie 3JeMEHTH
MuKpocxeMsr DD2.

Cxema ysna mnepemaun HnHboOpMamus Ha Tabiao
npuBeleHa Ha pHC. 117. Y3en CcOZepXKHT reHepaTop
DD1.1, DD1.2, DD1.3, paboTamomufi Ha 4aCTOTE OKOUIO
200 k[u, cueryux DD2—DD4, wmyasThmiIekcop ompoca Buxozos II3Y DD8 wu
Tpurrepsl DD5.1, DD5.2 dopmuposanns «mauk#» H3 140 uMIOyJbCcos.

MyJbTuneKcop MOooYepeJHO MORKJIIOUAaeT K BHIXOJLY Nepejausn HHPopMaluH
Bexogsl I13Y. Bpems, B TeueHHe KOTOPOro ONpAIUHBAeTCH KaXAbH Bhxon, — 30
MKC. B cepenuHe sTOoro mHTepsajJa Ha BhIXOoAe 1 Mukpocxemb DD2 dopmupyercst
TAKTOBBIA MMIYJLC NJIHTENbHOCTBIO 10 MKC, UTO TrapaHTHpyeT MpaBHJbHHH MpHEM
HHOODMAIHH B CHBHrAIOMHH PerHCTp Tabno.

IoouepenHas mepenauva uHdopMmauun ans 28 cTpok Tabuo ofecneunBaeTcs Te-
pefopoM CTPOK BHYTDH 3HaKa 3a CYET NMOAKJIIOUCHHA BHIXOMOB MHKpocXemn DD4 ko
Bxogam Bl, B2, B4 II3Y u nepeknioyeHHeM 3HAKOB, YNpaBJfieMBM CHrHaJaMH ¢
BHX0JA0B 1 ¥ 2 ysja mepemavs.

OGHoBNeHHe WH(POpMalKH Ha TalJO NPOHUCXOAHT OZHH pa3 B HECKOJBKO CeKyHI
no QpoHTY EMIyabca Ha BXome 3anyck yana. Ilpum atom Tpurrep DDS5.1 ycranas-
auBaercsi B cocrositine 1, ITo cmagy uMmysabca Ha Buixome Tpurrepa DD2.2 iqor. 1
nepemuchBaeTcss u3 Tpurrepa DDS5.1 B Tpurrep DD5.2, mocne uero tpurrep DDS.1
c6paceiBaercst B 0. Ha Bxog 1 anmemenra DD6.1 mocrymaer sor. 1, paspeluaioliag
NPOXOXKAEHHE TAaKTOBLIX HMIYJALCOB ¢ Bmxojga 1 cuerwmka DD2.1 ma Bmxox THU
yana. Ilocse nogaun 160 umnynbcos Ha sxom 2 DD6.1 Ha Buixofe Tpurrepa DD2.2
BHOBb BO3HHKaeT cmaj HMmynanca u Tparrep DD5.2 ycramosurcs B 0, Bhzaya mnau-
®H npekpamaercss. Mia 160 mmnynbcos uepes snement DD6.1 mpoiiner Toabko 140,
Tak Kak npu cocrofigud 000 cuerunka DD4, cooTBeTcTByIOlleM OTCYTCTBHIO BEHIOO-
pa CTpOKH, BHgada HMIyJbcoB OGJOKHpoBaHa Mo Bxoxay 13 anemenra DD6.1.

B pesynbrare Ha Boixoge TH yana mossurcs nadka u3 140 mMmyabcos, Ha
Buxone HMH(®. KaxnaHhi HMIyJbc Maukd OYAeT CONPOBOXKAAThCA CHUTHAIOM JoT. 0,
-©CJIH He0OGXOJHMO BKJIIOUHTb COOTBETCTBYWOUNyio Jammy TabJjo, # Jor. 1, ecau aam-
na RoMxHa GLTh noraiteHa. CHrHaj, NPHEXOAAMHMA ¢ 7epBHM HMIYJIbCOM [auKH,
focne mpoxoXpeHus 140 HMOyJbCOB YCTaHABJHBAET B COOTBETCTBYIONIEE COCTOS-
HHUe TMOCJeNHHA paspsj cABHrailomero perucrpa (seixox 4 Mukpocxemb DD37) u
ynpasJser JeBoi BepxHel Jjammo#l tadno HL140. Curaaa, compoBoxparmommit moc-
JIEIHH MMIyNbc NAYKH, ympasjsfeT MpaBol HAXHed sammolt HLI.

MouHsle uEBepropn MuKpocXemMbl DD7 ofecmeunBaior paGoTy ysia Ha JJMH-
#Hble 3KpaHHPOBaHHHIE NPOBONA, COEXHHAIOUIHE ero ¢ Tab/J0, HHTErpUpYIOLLHE Lemn
RICI u R2C2 raGno (puc. 115) cayxar 4Js MONaBJEHHS NOMeX H <«3BOHa» B
fipoBogax, Tpurrep IlImurra mukpocxembl DDI1 Ta6no BoOCCTaHABIAUBAIOT KpYTHE
«DpOHTHl CHIHaJNOB.

P

Puc. 116. KoHCTpyKnua
cserosoro Tabso
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Puc. 117. Ilepegawimuii y3ea cBeToBOro Tabuao

Knonka SB1 nosBoasieT Npou3BOJHTh KOHTDOJb JIaMl —INpH €€ HaXaTHH Bce

JIaMIOBl NpH oyepejHOM OOHOBJNEHHH HMH(ODMAaIHK BKJIIOYaTCH.

Jlna nuraHug namn TaGno0 MOXKHO MCHOMb30BaTh jfBa TpaHcpopmaropa TH-61,
BTODHYHblE OGMOTKH KaxKAOro TpaHchOpMaropa BKAWOYAIOT NOCJAENOBATENLHO, CaMHB
TpaHcopMaTophl — mapannenbHo. IlepeMenHoe Hampsixenne 25,2 B Benpamas-
IOT MOCTOM H3 AHOIOB Ha paGourit Tok 10 A, nampumep KI203 c miobuim Gyxk-

BC€HHHM HHJAEKCOM.

Ipn woHcTpyHMpoBaHum Tabao crenyer o6paTuTh Ocofoe BHHMaHxe Ha o6
npoBox Tabmo, O6muii npoBoA MHKpocXeM K OOWIMi NMpPOBOA JIaMn JOJUKHE GHTb
NPOJIOXKEHH OTARNbHO, COGAHHHTb HX CJiefyeT OAHHM TNPOBOAHHKOM, [0 KOTOpPO-
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My TOK MHTAHHS JaMm He JONXeH npoxofuTb. OOmufi npoBoj MHKpPOcXeM Tabuao
He JOJUKeH COeJHHATbCH € KOpnycoM Tta6no, HO JOMKEeH OHTb COSAHHEH ¢ OOHIEM
{IpOBOJOM y3J2 nepefayd H ¢ KOPIOYcOM Yys/ia, STO COeJMHEHHE MOXKeT OCyIlecT-
BIATbCA 33 CUET SKpaHOB .mpoBoAoB. Kopmyca Tabno M ysna mnepefaud JOJIKHH
‘OHTh COEAHHEHH MeXJAy cOoGOH [ONOJHHTEJbHHMH [POBOAHHKAMH OOIMIUM ceye-
HureM 1,5..2 MM

Tpansucropar VT1—VTI140 T1ablo AOMXKHE HOMYCKATb B HMIYJbCE TOK, NpPH-
MepHo B 15 pas Goabiuuil, yeM paGoumil TOK HCIOMB3YeMBIX JaMn. D10 TpeGoBanHe
‘CBSI3aHO C TE€M, 4TO CONpOTHBJIEHHE HHTH JaMmel B XOJOZHOM cocrosiHumn B 10 pas
MeHbIle, YeM B HOMHHAJbHOM peXHMe, a aMIJIUMTYAA BHIPAMJEHHOTO CHHYCOHAANb-
#Horo HanpsikeHus B 1,4 pasa Goabuwe 3ddexruBHoro. Kosd¢HuHEHT mepenaux
woKa Gasbl fOJKeH ObiThb He MeHee 40 (411 HOMHHaJBHOrO TokKa Jamn 120 MA).

Tpu wucnonbzoBaHuu Gojee MOMIHLIX JaMI HEOOXOZHMA YCTAaHOBKA COCTaBHHIX
gpansucropos (KT315+KT819, KT827, KT829) miu THPHCTODOB.

3HaKOreHepaTOp PasHOMIOGHTENLCKOTO AUCIIes

CoBpeMeHHHE 3JIEKTPOHHHE BHUHCHAHTENbHHE Mauuael (DBM) o6nuHO
THa0XKaIOTCH YCTPOACTBAaMH, BHEIHE HANOMHHAIOIMMH OJHOBPEMEHHO TEJEBU30p H
MHIIymyo MaiuuHy. 3TO TAaK HashiBaeMue Jucmien. Jucnnen no3BOJAT onepa-
TUBHO OCYIIECTBIATL B3auMofeiicTBHe yesoBeka H DBM.

B pexume BhBOJ2 Ha 5KpaHe JHCHJEA MOXET O0TOOpaxkaTbcs OYKBEHHAf,
mudposas, rpaduueckas uHpopManus, resHepupyeMas OBM. B pexume BBoAa
‘OlepaTop ¢ MOMOMIbIO CNENHaJLHONO CBETOBOrO Nepa H KJIaBHATYPHl MOXeT BBO-
JAUTh B moboe MecTo sKpaHa (a ciefoBareJbHO, H B namarts IBM) pasHooGpas-
Hyl0 HHQOpPMaIHIO, HaNpUMep pa3jHYHuE OYKBH u wUubpH, JHHUH, Tpaduyeckue
9JIeMEHTH], NOBOpAayHBATh HX, NEpeiBHraTh MO 3KpaHy, CTHpaTb. TakHM oO6pasom,
‘ONEpaTop MOXKeT HAUEPTHTh Ha 3KpaHe 3JEKTPHUSCKYIO cxeMmy uiaH uyeprex. [Tocne
TOrO KaK YEepTex CIPOCKTHPOBAHHOTO YCTPOHCTBA cHOPMHPOBAH OH MOMKET OHIThb
NPOaHANH3HPOBAH MAIUMHON, B pe3ysibrTare Yero Ha 3KpaH auclies OynyT BHBeje-
#HH napaMerpel ycrpoiictBa. Ecam 3TH napaMeTph yAOBJIETBOPAIOT HCXORHEIM Tpe-
GoBaHNAM, OIEPaToOp C TOTO Ke AUCIJIES MOXKET faTh KOMAaHAY Ha BBHIBOJA KOMILIEK-
Ta uepTexefi H Ha BBITYCK mephoJeHT AJAA CTAHKOB C YHCJIOBBIM IIDOIDaMMHEM
yIpaBleHHEM,

Hucnneft xak ycTpoiictBO oroGpaxeHust pasHooGpasHO#l HHGOPMANHH MOMKET
#CHOJb30BATHCH B YHHBEPCAJbHOM H3MOPHTENLHOM [pHOOpe, BKJIOYAIOIIEM OCIIHI-
Jiorpad, reHepaTtop Kayaioliefics YacToThl, XapakTepuorpad, uudpoBOi uacTorOMEp,
BudpoBoit BosbToMMeTp H Ap. OueHb HHTEpECHHM MOXKET OHTb NpHMEHEHHe HC-
nes B TpaHCHBEpE DPaJHOMIOOHTE/A-KOPOTKOBOJHOBHKA, JlHcmiaed B sToM cayuae
MOXKeT cojfiepXaTb NAHOPAMHYI0 MPHCTAaBKY, S-MeTp, HHIMKATop paccTodrH, uub-
POBYI0 1IKany, 4achl, HHIAHKATOP ODHEHTALHH AHTEHHSI.

IMpuenune oto6paxennst OCUHANOrpaMM, YACTOTHHIX XApAKTEPHCTHK, XapaKTe-
PHCTHK NOJNYIPOBOJHHKOBBIX NpHOOPOB H JaMm HAa 3KpaHe OCLH/IONDAQHUECKOR
TpyOKH XOpOLIO H3BecTHH. It WHAMKALME SHAKOB B HACTOAIEE BpeMs HCIONb-
3YIOTCA ABAa OCHOBHBIX ME€TOAA: YNOMHHABLIKACA BhIE MAaTPHUHHM (pacTpoBHi) H
mepactpoBeifl (dpynxumonasnHeil). B mepoM cnyuae Ha skpame dopMupyercs pacTp,
4 pasIuyHble SJEMEHTH H300pa’KeHHs CO3[AlOTCS ynpaBlleHHeM SpKOCTbIO Jayda, Kak
# B OOHYHOM TesneBusope. DTOT MeTox HauGoJee yHuBepcateH, Ho TpebyeT mpH-
Menennsl 0osbiloro o6beMa GHICTPOAEHCTBYIOLIER MAMSATH,
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TIpH NepacTpoBOM MeTONe JAyY NOCNeAOBATENLHO BEIYEPUMBACT OTOCPAKaeMu
sneMeHTH. ECAM STH 3/JEMEHTH HMEIOT HPOH3BOJLHYI0 KOH(QHIypauHio, BTOpOiH Me-
TO;N He mpollle mepBoro. B cayuae Xe OTOOpaxKeHHs! TOJNDKO OJHAX WH(pD cXeMa
YOpaBJeHHs JyyoM MOJYYaeTCsi HOCTATOYHO NPOCTOA H MOXeT OHTb BEUTOJHEHA B
PAANONMIOOUTENILCKUX YCAOBHAX.

Hasi monyuyeHust Ha 9KpaHe UHPP MOKHO 3acTaBUTh Jyu OOEraThb [IOCJEL0BA-
TebHO [0 KOHTYpaM paclojoXKeHHHe pPALOM CEMHCerMEHTHBle MaTPHIB — CTHIM-
3oBanHbe HHOpH 8. Toraa, «mojcBeuHBas» ONPEACJCHHHIE YYACTKH KOHTYpOB, MOXK-
HO (opmupeBaTh Bce apabckue UHOPH W fade HekoropHe OyxBu. Ilosromy O6J0K
¢dopmupoBanua LHGp, YacTO Has3bHBaeMblf 3HAaKOreHepaTOpOM, KpOMe TeHeparopa
HampsXKeHus: Pa3BepTKH JOJXKEH CcOJepxKaTb YCTPOHCTBO, ompefesdioulee, HYXKHO
HJM HeT «IOJCBEYHBaTb» OOeraeMufl B JaHHHH MOMeHT ouepeinHoit aaement. Jas
3TOr0 KOJH, HOCTyNaioliue, HampHMep, OT CUYETYHKOB MOOYEPEHO MOLAI0T HAa Mpe-
06pasoBaTe/ib JBOHUHO-IECITHIHOTO Kona'(o6wmo 1—2—4—8) B KO; ceMHCcerMeHr-
HOro HHAMKaTOpa. BhiXoAB mNpeolpasoBaressi KOKA II00YEPENHO, CHHXPOHHO ¢ OpO-
X0XKJEHHEM JIyYya IO CEerMeHTaM, YIpaBJSIOT €ro BKJOYEHHEM M BBIKJIIOUYEHHEM.

Ilns moouepegHOro MOAK/MIOUEHHS BXOAOB NpeoGpasoBarelss KoAa K BHIXOZAM
CYETUHKOB MOXKHO HCIIOJb30BaTh MYJBTHIJEKCOp HJIH (Tak Xe Kak H B yCTpOH-
CTBaX JHHAMHYECKOH HHAHKALHH) 3aMKHYTHH B KOJBLO CABHTAIOMIHH DErucTp.

Has Toro uro6m kpoMe UH(pP MOXKHO OBIIO HHAHUMPOBATb HA 3KpaHe H LPY-
ryro HHQOpMAaLHIO, HeoOXOA¥MMO BXOAB ycuauteged X, Y, Z auchies uyepes aHa-
JIOTOBEE KOMMYTaTOpH MOAKJMIOYaTh Kak K ¢opMupoBaTensaM uupp, Tak H K “e-
LHGPOBLIM H3MEpHTEJSIM.

OnuceiBaeMblfi 3HAKOreHEpPAaTOp MO3BOJSET HHIMUHPOBATH HAa SKPAHE OCHHJLIO-
rpaguyeckoil Tpyoku 16 pecarmuymbXx nudp. Ilopsmok o6xoxa JyuyoM ¢ CerMeHTOB
MaTDHUB M SMIOPH YOPaBJASIOMHKX JABHXEHHEM Jyda CHFHAJIOB [OKasaHbl Ha pHC,
118 n 119. Ipunuun#abHas cxema ycTpoficTBa HpPHBeleHa Ha puc. 120,

Umnyaberr ¢ wacroroit 10 ®xI'y ¢ BBIXOJZa OPOMEXKYTOYHOTO [Ae]HTENs HHPPO-
BOH IlKajbl PeHepaTopa MOCTYMAOT HAa BOCbMHPA3pAAHBIH JBOWUHBIA CUETYHK, coO-
panubii Ha Mukpocxemax DD8 u DDb5. Ilepsnie TpH paspsia cuerddka (BHBOAb
12, 9, 8 muxpocxems DD8) ympaBisioT jorudeckrmu siaementamu DDI1, DD10.2,
DDI10.3, DD12, DDI13. Bxoan 3TUX 3/€MEHTOB MNOJKJIOUEHB K BBIXOJAaM CUETUHKA
Henmocpe CTBEHHO H yepe3 muBeprophl DD6.5, DD6.6, DD10.1.
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Puc. 120. Cxema 3HakoreHeparopa pajiHOMIOGHTENbCKOTO JHCIIICS



Ha sumxogax 8 Mukpocxem DDI11, DD12, DDI3 u 6 anementa DD10.3 dop-
MUDYIOTCS MMOYJbCHl B COOTBETCTBHH ¢ AMarpaMMaM, TPHBEACHHEIMH Ha pac, 119,
DruM HMOyJabes uepe3 pesuctopsl R7—RI10 moctynmaior Ha BXOJBI HHTErPaTopos,
BHLIMONHEHHHX Ha Tpansmcropax VT2 m VT3. [ayGoxas dyacToTHo-3aBuCHMAsi OTPH-
uarensnass ofpartHasi cBs3b uepe3 koupencatopsl C4 u CO nepeBOAHT OOHIMHHE
yeumuTeaH ¢ OOIHM 3MHTTEPOM B pexXuM HuterpatopoB. O6GpaTHas cBsisb WO 1MO-
CTOAHHOMY TOKY uepe3 pesucropst R11, R12, RI16, R17 craGuausupyer paboine
TOUKH WHTErpaTopos, a pesuctopnt R13 ® RI18 npenporspamarnT HX €aMOBO3-
6yxKeHHe. ,

Brixon muterpaTopa kKaHana X uepe3 pesnctop R20 moaxsogeH KO BXOAY CyM-
mMartopa ua tpansucrope VT4. Ha stoT e Bxon uepe3 pesucropu R1—R4 nonatores
.curHanbl ¢ 4—7-ro paspsana cuerymka (BeBoxsl 11 DD8 m 12, 9, 8 DD5), u Ha
BBEIXOJle cyMMaTopa (KosJexTope Tpansucropa VT4) dopMmupyercs cnagamoliee CTy-
TeHYaTOe HampsiKeHHe, KaXpxas 43 16 crymeHek KOTOpPOro HMeeT BHJ, NOKa3aH-
el HA pHc. 119,e. Ha puc. 119,6 nokasana ¢opma cHTHAla Ha BBEIXOJle HHTErpartopa
Y (xonnexrope Tpamsucropa VT2). B pesyasTate neficTBUS 3THX CHTHAJOB JIyY
JIOCHAENOBATENBHO CIPABA HANEBO MpoGeraeT Ha 3KpaHe MO cerMeHTaM 16 MarmpHi.
Buauane norameHHnH Jy4 MPOXOZHT cerMeHT g (cm. puc. 118), 3atem cHoBa mpo-
XOZHT TOT XKe Myrb, OYAYYUM BKJIOUYEH WM BHIKJIOUEH, NOCJE 4Yero MPOXOXHMT Mo-
crejoBaTenbHO cermeHTH f, a, b, ¢, d, e. Takofi MOPANOK ABHKEHUS Jydya CHHMKA-
€T Tpe6oBaHHA K MOJOCe MPOMYCKAHUS YCuAuTeJdeH OTKJOHEHHS H YIydYllaeT Ka-
4eCcTBO HauepTaHus Hu(P, UMEOIINX CNPaBa BEPTUKAJIbHYIO JHHHIO M3 JBYX Cer-
MeHTOB, ocofeHHo ! # 7, Tak Kak 3TH CeI'MEHTH YepTATCH (€3 pa’phiBa.

Haknon nudp pocruraercd mnomauefi Ha BBIXOJ cyMmatopa X CurHana ¢ BH-
Xopa mHTerpatopa Y uepes pesuctop RI9.

Jlist mocne/ioBaTENbHOTO OMPOCa HCTOUHMKOB KONa 16 HHJMUHDPYEMBIX LHDP
HCIONb30BaHH  MyJbTHiiekcophl DD1—DD4, Anpecuble BXOAR MYJIBTHIIEKCOPOB
TOAKMIOUEHB! K BHIX0JaM 4—7-r0 paspsjoB cyeruuka, B pesyibrate Ha BRIXOHE HH-
sepropa DD6.]1 moouepenno bopMupyioTcs cHrHaan co BxomoB DDI1, moxkiwoua-
eMHX K MJIaJIUHM paspafaM COOTBETCTBYIOIIMX HCTOYHAKOB BXOAHHX KoAaoB. Ko-
Ibl APYMHX Tpex paspagoB ¢opMupyloTcss Ha Beixomax wuuBepropos DD6.2, DD6.3.
DD6.4, Bxoabsl KOTOpHX NOJKMOueHH K BuxonaM DD2—DD4 (sru HMC wa puc. 120
‘He nokasawsl). Mx Bxoam D0—DI15 mojakaouaor K COOTBETCTBYIOIIHM paspsiam
HCTOYHHKOB BXOAHOTO KOAa, BXoAw 1, 2, 4, 8 — & Bmxogam DDI.

JIBOWuHO-meCATHYUHEIE KOJABI HHIHUHDYEMBIX nU(pP MOOUEPENHO MOAAWTCA Ha
sxoasl DD7, npeoGpasyomefi kKOXH LH(PD B CHTHANB yIPABJICHHS CEMHCEIMEHTHEIM
uHugukatropoM. CurHalsl ¢ BHXoA0B DD7 ¢ noMomsio Myabrumiekcopa DDS cun-
XPOHHO C TMPOXOXKJEHHEM Jyua MO COOTBETCTBYIOIIHM CerMeHTaM MOAAlOTCs Ha 6asy
Tpausucropa VTI, KOJJIEKTOp KOTOPOro uepes KOHASHCATOP MOAKIIOUEH K KATOLY
9MEKTPOHHO-Ty4eBo TPYOkH (xaHaa Z). B pesyasrate Ha skpaHe (hopMUpYeTcs
n3o6paxeHHe HU(pP, KOAH KOTOPHX mocTymuan Ha Bxoiw DD1—DD4. Eean BXo-
JIH, COOTBETCTBYIONINe KakoH-nu60 mudpe, He MOAKMICUEHH K HCTOUHHKY KOZa, UTO
SKBHBAJIEHTHO JOr. | BO Bcex paspsafax BXOJZHOTO KOJ3, B MOMEHT MPOXOXIEHUS
Jy4a 00 KOHTYpY 2ToH Hmupps Ha Bcex Brxogax DD7 6yayr yposru Jsor. 1, tpas-
suctop VTI BHKMIOUATCH, Jyd MOracHeT W 3TOH UMGPH Ha 3KpaHe He GyaeT. IDTo
1103BOJISIET (DOPMUPOBATH HeOOXOJHMEIE TOCAEIOBATEJLHOCTH 3HAKOB, pasjelIeHHble
HHTEPBAJIAMH.

Curxan ¢ Beixopa 11 muxpocxemst DD5 MoXer HCNOMb30BaTbes AJs YIpaB-
Jenust KoMmMmytatopoM (cM. c. 80).
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Muxpocxems cepur K155, ucnonbsosannble B ycTpofictBe (OpMHPOBAHHS LHDP,
MOJKHO 33aMeHHTb aHAJOTHUHHIMH MukpocxeMaMu cepun KI133. Tpausucropar VT2
u VT3 momxunl uMerb hy; o ne menee 100.

[Ipu cGopke ycTpOACTBA pPESUCTOPH, MoMeueHHbie HAa puc. 120 3mesgoukod,
koupencaropsl C2 # C3 He ycraHasnusawoT, Kompencaropwt C6 u C7 pacronaraior
B TIPOTHBONOJIOXKHHX YIiaX MOHTAXHOA MJATH,

HantajkHBaHue HAUHHAIOT C NPOBEPKH PaGOTH CUETUHKA — HA KaXZOM H3 ToO-
crenywomux BhBomos 12, 9, 8, 11 mukpocxema DD8 u 12, 9, 8, 11 mukpocxeMm:
DD5 wuactora ponXHA YMEHbIIaThcd BIBOE MO CPaBHEHHIO c mpeauaymum. Popma
curuajoB Ha BuBomax 8 DD11—DDI13 u 6 DDIO gmoakna cOOTBeTCTBOBaTb MOKa-
3anHoft Ha puc. 119.

MopGupas pesucropul R11, R12, R16, R17, ycTaHaBIHBAalOT NOCTOSHHOE Ha-
npsKeHHe Ha KoJulekTopax TpansucTopoB VT2 n VT3 mnpenenax 2,4..2,6 B. Ilpn
3TOM HOMHHAJbHbIE 3HaueHus pesucropoB R11 u R12, R16 u RI7 ponxuum pasnu-
yaTbCs MEXRY coGoft He Gosee ueM B 1,5 pasa.

VYeranasnusas kompeucatopt C2 u C3, nposepsioTr mo ocuuiiorpady cooT-
BeTcTBHE (DOpMbl HATpSIKEHMs Ha KOJUJIeKTopax TpausucropoB VT2 m VT3 mnpuse-
neHHofi ma puc. 119 (wa xomnekTope TpaHsucropa VT3 OHO AOKHO GHITb HHBepC-
o). Ecam pasmax wHanpsiKeHMs OT MNHKAa [0 NHKA BHXOAWT 3a mnpenean 1,5 ...
..2,5 B, caepyer nopo6patbh kouzencatopsl C4 u C9. HeGosbuofi HAKJIOH NIAOCKOH
YacTH MMITYJbCOB POJH HE Hrpaer.

Tlonkmouast BMECTO NOCTOSIHHOTO pe3uctopa R22 mnepemeHHHf, ycTaHaBiuBa-
0T MOCTOSIHHYIO COCTaBJSIOIIYI0 HampsiKEeHHs Ha KOJJIeKTOpe TpaH3ucropa VI4 B
npenenax 2,4 ..2,6 B. Ioaxkmoualor Buxoast X u Y KO BXOZAM COOTBETCTBYIOMIHX
ycuauTeN el OTKJIOHEHHS MHCIJes HJAH ocumuanorpacda, B pesyjbTaTe 4Yero Ha 9K-
paHe [IOJIKHO BO3HHKHYTb H300paxkeHue uudpnl 8. YcranapiauBas HeoGXORZUMBbIE
pasMeps LHGPH H3MeHeHHEM KO>(h¢HUHEHTa YCHICHHS KaHANOB, BIAHBAIOT pe3H-
crop R4, npu sToM Ha sKpaHe IOJXKHBI NOABHThCH ABe iudpu. IloaGopom pesu-
cTopa R4 ycTaHaBINBAIOT DACCTOSIHHE MeXAy HHGPAMH NPHMEDHO pDABHHM ILIH-
puHe uudpu. 3aTeM BRAWBAIOT MNOCJenOBaTenbHO pesucropel R3, R2, R1. Tlpn
3TOM Ha 3KpaHe (opmupyercst coorBercTBenHo 4, 8 u 16 nudp. INoxGopom pesu-
cropoB Rl um R2 MoxHO chopMHpoOBaTH Ha 3KpaHe CPyNuel uudp — ABE CPYNOH
no 8 uudp, yeTupe rPpynNmsl Mo 4 u T. 4. BMecTe ¢ HCNONb3OBAHHEM BO3MOMKHOCTH
ralieHuss OTAEJbHBIX LH(P 3TO mNO3BOJNIAET NOJAYyYaTb PasHOOGPA3HBIE COYETAHHs:
3HAKOB.

B npomecce mopGopa pesucTopoB RI-—R4 mocTosHHOE HampsiKeHwe Ha KoJ-
nekTope Ttpamsucropa VT4 caexyer koppextHpoBaTh peryiampoBkofl pesncropa R22.
ITocne HacTPOfiKK €ro 3aMeHSIOT NOCTOSHHBIM,

Haknon tudp ycranasiuBaioT nogb6opom pesucropa R19.

Tlonkniouast BHXOX Z K MOAYJASTOPY SJIEKTPOHHO-TYIEBONO HHAMKATOPA W TOA-
BOAA KO BXOJAM MYJbTHIJIEKCOPOB COOTBETCTBYIONIME KOAH, OPOBEPAIOT paboTy
ycTpoficTBa B IEJIOM.

IIpn yxasanHoM Ha puc. 120 TMOpSiAKE NMOAKIIOUEHHS BXONOB MYJIbTHILIEKCOPOB
K CTarHYeCKOMY perucrpy namsaru unuc¢posofi wkaasr wa MC KIS5TM5 u Kk cuer-
UWKAM SJIEKTPOHHHIX YacOB HA 3KkpaHe paucmies GynyT coOpMHDOBaHH CTPOKZ U3
TPeX CPymnm Mo ABe HU(DPH (4acH, MHUHYTH M CEKYHAM) M TPYMna U3 uwecTd nudp
(vactora pa6or TpaHcHBepa).
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BYIWNJIBHHUKHY N TAMMMEPEI

BynuapHukY U Talimepbl ¢ HA60pOM BpeMEHH
nepeKJioyareassMu

DNeKTPOHHBE YacH BO MHOTOM TEpSIOT, eClH B HUX He BCTPOeH Oyauib-
Huk. HeGoabmioe ycsoxHeHWe ONHMCAHHBIX BHIE BapUaHTOB YacoB NO3BONHT HC-
NpaBUTb 3TO TOJOXKeHWe, DIH3KUMH 00 cXeMaM K OYAWJIbHUKAM SBJATCA Tai-
Mephbl — 3JIEKTPOHHEIE peJie BpeMeHH,

Tloxkany#, camblM TNPOCTHIM NO CBOefi TeXHUYECKOH CYTH fBJAAETCH NOCTPOEHHE
GynHUIbHUKOB ¥ TafiMepoB no caepyiomemy npuHUuny. B kaxpoft jnekaze uau cuer-
YEKE YacoB K BHIXOAAaM [elindpaTopoB uHepe3 MepekJoyaTesd NOLKJIOYaloT 3Je-
meur HUJIU-HE (HJIH) (puc. 121). Ha BXox cueTYMka mNOXAIOT UMIOYJbCH Yac-
TOTOH, onpepessieMoil WaroM, ¢ KOTOPHIM HAan0 HMMEThb YCTaHOBKY BpeMenu. Uucio
Jekaj cueTYyKa ompenenseTcd MakcuMmanbHOH TpeGyeMofi BbIIEpKKOM.

TlepexmouaTensiMi ycTaHaBAHBAIOT HeOGXojuMoe BpeMsi, B MOMeHT mycka Ha
Bxox Cuer nogaior umnynaschl. Tloka cocTosiHEe cueTuMKa He COOTBETCTBYeT Ha-
6panHOMY MepeKJIouaTe/NsiMH BPEMEHH, Ha BCEX WJIH HA UacTH BXOJOB 3JeMeHTa
HWJNU-HE npucyrersyer gor. | u Ha Bhixome sdementa DD3 — nor, 0. Korma cuet-
YUK TNpHAET B COCTOSHHE, COOTBETCTBYyIOIlee HalpaHHOMY NEpeKJIoYaTeIsAMH, Ha
Bcex Bxoxpax anementa HMJIM-HE 6yner nor. 0, sjeMeHT BBIKJIIOUHTCH H Ha ero

BHIXOJIE MNOSIBUTCA CHCHAJ JIOT. 1, KOTOPHIH BKJIOUHT COOTBETCTBYIOIMH HCIIOJHH-
TEJbHBIH MeXaHu3M.
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Puc. 121. Cxema TajiMepa ¢ Ha60pOM BPEMEHH NEPEKJIOYATENAMH
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Puc. 122. Mruorosonosuift  anementr HMJIM-HE ma HC 101

155/1A8
K155/1A8 T
+5 8
Ilpn uucne Aexajy Gosiee ueTHIpeX B KavecTBe 3JIEMEH- 2
ta WIW-HE yno6HO HCHONB30BATH MHKPOCXEMBI € OTKPH- 249K
THIM Ko.ajekropom K155J1A8, KI155/IH2, nomyckamouiue .
obbenuHenne Buxonos (puc. 122), KIS5JIE3 (em. puc. 2,6). Borxod

Ecan B xauvectse peumupparopos DD2, DD5 cxemsl
puc. 121 ucnmonvsosann  Mmukpocxemn KI155MJ1, BHBOA
7 DD3 caexyer coegHHHTb ¢ OOIIHM MPOBOLOM uepe3
J10608 MaJOMOWHBH KpemHHeBHA Auox (cM. puc. 49).
Ecim ke  ucmoabsyiorest  pemmdparopm  KI55H3,
Ki55M 04 (cM. puc. 45), atoro JAHOAA, a TaKKe PESHCTO- K;g‘IS]/ZMs
pos R1—R4 He Tpebyercs.

Ecnm K BHxoay AelindpaTopoB MOIKIMOUEHHl ra3opaspsiiHble HHIHKATODH, He-
o6xomuMa 3amura ajiemenra HWJIVM-HE or BHCOKOrOo HanmpsxkeHdAss HAa KaTonax
Jamnsl, Juopel B nemsx BxonoB Mukpocxembl HJIM-HE mnpusenytr k eme 6GoJb-

IleMy paccoryiacOBaHHIO ypoBHelf, mostomy aement WJIM-HE ayuile BHIMOJHHTD
Ha JUOJaX ¥ TPAH3HCTOpE.

K nepexarosamensiv wosopa Bpement

Ha puc. 123 npuBenena cxema OyZWJbHHKA I/ ONMHCAHHHIX BHINE YacoB Ha
Mukpocxemax cepun K134.

Huoxst VD1—VD11 u rpansucrop VT12 o6pasyor axemenr WJIM-HE. Ecan
KOHTaKTBl nepekmawouarenss SBS 3amkuyrtel, tpurrep DD1.2, DD1.3 curnanom Jor, 0
3aKPLIBAET MPOXOXKJCHHE CUTHANOB C BLIXONOB JEJNUTE]S YacTOTHl KBapUEBOro re-
Hepatopa uepe3 DD1.4 u VTI5 nHa roaosky HAl. B cayuae pasoMKHYTOro cocro-
SiHHSL KOHTaKTOB SAS (BkiIlOueHHe OYyIHILHHKA) 0OPH COBNANEHHH NOKa3aHHA ua-
COB M BpeMeHH, HaGpaHHOro mepekmwouarensMu SA1—SA4, tpausuctop VTS5 BH-
Kmouaercs, Ha Buxoge DDI.1 mossnsercst yposeds Jior. 0, TpHrrep HepekJiouaer-
¢ W Ha roJoBKYy mnocrymaer curran 500 ..1000 T'u, npepniBaemMufi ¢ uwacToTol
1.2 I'm. CpurHan GyxuibHuka Oyjger 3ByuaTh A0 T€X MOpP, MOKAa KOHTAKTH SAS
He OynyT BHOBb 3aMKHYTH. KoHpencarop Cl CJOyXHT sl HCKJIOUCHHS JIOXKHOIO
cpabarhBaHuA OGynuibHUKA OT NMOMeX X MpH NEPeXOAHBHX MPOLeccaX B CYeTUHKAX

N KGMogam UHGUKATIGHHEIX JNAMIT

Y o5 gVﬂ& Y

1 590...1000 H(:Ej vty
VZg VI VD7
Vo1-VD11, VII3-VI4 o

KL 7034 K73440676

Puc. 123. CxeMa GynuiabHHKA I/ YacOB Ha MHKpOcXeMax cepuu K134
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gacoB. Juogn VD13 u VD14 u pesucrop R8 MOXHO HCKIIOUHTH, 3aMEHUB 3JieMeHT
DD1.4 tpexsxomoehiM. Darapes GBIl u3 pgByx sneMentroB 316 HeoOxomuma, Tak
Kak OGecTpanchopMaTOpHHHA GJOK TUTAHUS YacOB He MOXKeT ofecmeuyntb HEo6Xo-
zuMoft momuocTH. ITOCKOJNBKY pacXon sHepruu 6aTaped HEBENHK, ORHOrO KOMIUIEK-
Ta JOCTaTOYHO Ha roj paboTel uacoB. [osoBka HA1 — moGoro Ttuma. Ilepexso-
uatenu SAl — SA4 — MIITH-1, SA5 —TI2K, rpansucTopn — Jio0ble KpEeMHHEBHE
cooTBeTcTBYIomed crpykrypu. Huoas VD1—VD4 na HanpaxeHue He McHee 60 B,
OCTalibHhE ~— MO0be KPEMHHEBHE MaJOMOUIHEE.

Tlo Takoff xe cxeMe MOXKHO H3TOTOBHTb OYAHJIbHHK K [IJIs 4aCOB HA MUKpPO-
cxemax cepun K155, B mux Garapes GBl ne o6sg3aTesbHa — MOKHO HCHOJAb30BATb
OCHOBHOH cerTeBo# ncTounuk nuTanus. Yacrory 500 Im uneo6xonumo mosyuuth, nO-
JenuB Ha OngHOM TpHrrepe uacrory 1000 I'm ¢ smxoza DD4 (cm. pme, 97), HUe-
nOJIb30BaTh HemocpeacTBeHHO uacToty 1000 I'm tak ke, kak u 1| I'm ¢ BHXoza
DD6, Henb3ss u3-33 BHICOKOH CKBAXXHOCTH HMMIYJbCOB HA BHIXOLE MHKPOCXEMEE
K155HEl. TlosTomMy BMmecTo uactoTs 1..2 Tl MOXHO HCHONB30BAaTh YACTOTY
0,5 T'm, mogesus | I'm ¢ moMmombio Tpurrepa, mwam 1,25..2 T, NOAENWB 4acTOTY
10 Tu Ha Hemouke H3 Tpex TPUITEPOB moboit u3 mukpocxeM K155ME2—KI155HES.

BynunpHuKH U TaiiMeppl ¢ KHOMOYHLIM HaGOPOM BPEMEHH

HaGop BpeMeHH ¢ NMOMOIIbio Mepek/iouaTened He Bcerga ynoOeH, MO3TOMY
MpeACcTaBJseT HHTepec INOCTpoeHHe OYIHALHHKOB W TafiMepoB 6e3 mepekJiouaTtelef,
¢ nHafopoM BpeMeHH C TOMOIIbI0 KHOMOK. Cxema caMoro NpOCTOrO BapHaHTA Ta-
KOro ycrpofictBa (Mo NPHHUWNY JeHCTBHS, HO He MO UMCAY MHKPOCXeM) mpuBeje-
Ha Ha puc. 124, Jlna ymopolleHusl CXeMHl NMOKAa3aHa ee 4acTh, COOTBETCTByOILAfd OX-
HOH uudpe nabupaeMoro BpeMmeHH. JleBas nexkama (mukpocxema DDI) — cuerunx
Bpemenn c unpukatopoM HGI, noxxmiouenssim uepe3d pemudpatop DD2. Tlpasas
nekana (mukpocxema DD3) — ycTpoficTBo namsTH, B KOTOPOE NPELBAPHUTEIBHO
3anucaHo Heo0XOZMMOe BpeMsl BKJIOUGHHS HCIOJHHUTENBHOTO YCTpoficTBa. 3anuch
MOXeT GHTb OCYIIECTBJIeHA MOjauyel Ha BXOJ AEKAAEl UMIYJIbCOB C MOCHEAYIOIUM
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Puc. 124, Cxema OfHOTO NECATHYHOrO Daspsifa TafiMepa ¢ KHONOUHWIM HaGOpPOM
BPeMeHH
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KOHTPOJIEM 3amucaHHoro Yncaa no ueaukaropy HG2, Jlexafn mamsrd Moryr GuTh
COe[HHEHH MEeXAy coGoH B cueTYnK. B mepsoM ciyuae HAa BXOJ CYETUHKA NAMSATH
CAeAYeT TOAABATH BHAUAJE HMMYJbCH JAOCTATOYHO BBHICOKOH YacTOTH, obecneunBa-
[oIIHe TepeKJIoueHHe CTapiied JeKaisl cueTydka ¢ uyactotod 1.2 I'u, sarem ua-
CTOTY HMMIYJbCOB CHHKAIOT, MOOYEPEHO YCTAHABJHMBAS NEKAJH CUETUHKA MAMSATH B
HYIKHOE COCTOSHHE, KOHTPOJHPYS HA KHIHKAaTopax HeobxonmMoe Bpemsa. Bo Bro-
pOM ciyyae uepe3 KHOMKY HA BXOAW JEKAJ NaMITH HEIABUCHMO APYr OT Apyra
NofaT HMNyabcH ¢ uactorofi 1..2 Il m yeTaHAB/MBAOT KAXAYI0 AEKany B HYHK-
Hoe cocrosHue, BTopoft cmoco6 ymoOHEE, TAK KAK YCTAHOBKA KaxAoH uudper mpo-
H3BOAHTCS HE3ABHCHMO OT OCTajbHHX. HeobGxopumoe BpeMs Moxer OHWTb 3aNuUCaHO
TakKe € HemosbsoBanueM Muxpocxemul K155TMB5, ycranosnennoi #a mecro DD3,

BHXOAH [AeKALH CUSTYHKA BPEMEHH H JMEKAAH CUETYHKA NAMATH MOAKJOua-
I0TCH K cXeMe cpaBHeHHs KoxoB, cobpanmoii ma MIC DD5 u DD6. Ilpu cosnape-
HHH KOoZOB Ha Bmixogax Aekax DDI u DD3 na Beex BHxomax DD5 6yayr ypos-
au Jor. 0.

B MOMEHT mycka Ha CYeTYHK BPeMeHM (Ha CXeME TOKA3aHA OfHA ero AeKaja
DD1) mogpamr uMnysibch ¢ Heo6XoaumoR uacToTodl. B MoMeHT, Koraa KOA Bpe-
MEHH, NOCTYNAIUIKA ¢ BHX0A0B AekaAx DD] Ha BXoaw asJemeHTa cpasHeHus DDS5,
COBHAJAET ¢ KOAOM, XpaHdmumcs B gekage DD3, Bce anementH MuxpocxeMal DD6
phikaouatess. Korsa KoAW Bcex AeKaj CYSTUHKA BPEMEHH COBNAAYT € KOJAMH BceX
JeKaj TAaMSTH, BBEIKJIIOYATCS BCE MHKDOCXEMBI, BHIXOAH KOTODHIX OOBEAHHEHH ¢
DD6, Ha BHXOXe YCTPOMCTBA MOSBHTCH YPOBeHb Jor. 1 H cpabGoraer HCHOJHHTENb-
HHH MEXaHu3M.

W3 npusenenHoro onucanud cienyer, uto nemmdparop DD2 u umuaukatop HGI
HeOGXOAUMH JHIIb AJs ONEPAaTHBHOrO KOHTPOJAS PaGoTh TafiMepa H MOryT OHITh
HCKJIOUEHH H3 CXEMH,

YMeHBIIUTL YMCJIO AemudPATOPOB M HHAMKATOPOB B cxeme puc. 106 MoxHO
TakKe YCTAHOBKOH 3JEKTPOHHOIO MepeKMouarels, MOAKAOYAIOUMIEro BXOAN Aeulnd-
paTopa K BHXOIAM JEKALH CYETUHKA WM Aekansl mamsth (puc. 125).

CxeMH pejle BpeMeHH, MOCTPOEHHHIX 1[I0 ONHCAHHOMY NPHHIMUNY, NOBOJbHO CJIOXK-
HH, HO 3TO NPAKTHYECKH EJHHCTBEHHO BO3MOXHHIH NyTb YCTAHOBKH B Yach O6y-
JHMbHHKA € KHOMOYHLIM HaGOpOM BPeMEHH INojaun curHana. JIpyrum ymobersoM
3THX CXeM SfIBJISETCS BO3MOXKHOCTb HEONHOKPATHOrO NMOBTOPEHUS OXHH pa3 HabpaH-
HOIl BBIJIEPKKH, a TaKXe HHIUKAUHS BPEMEHH, NpPOIUEANIEro OT Hauala BHAEPXKKY,
H BPEMEHH, COOTBETCTBYIOLIEr0 OKOHYAHHIO BHIIEDIKKH.

Ecau nsroroBasercs coGCTBeHHO TaliMep, MOXHO mofitTd mo apyroMmy mytd. B
CUETUHK 3alHCHIBAIOT YHCJO, COOTBETCTBYIOLIee T1pelyeMofl BhepiKke. B MoMenT
Hayajla BRJACPMKH Ha CUETUHK MOJAIOT UMIYJIbCH ¢ HeoOXOAWMOH uacToTOf, yMeHb-
1alollHe IOKa3aHHsS cYeTYHKA. IIpH JOCTHKEHHH CUETYHKOM cOoCTOsiHMA 0 cueTyux
OCTaHABJIHBAETCH, YTO SBJSAETCS CHIHAJOM OKOHUYAHHS BBIIEDPIKKH,

B 3aBHCHMOCTH OT THDAZ HCNOJb30BAHHEIX B CUSTYHKE TafiMepa MHKDOCXEM
3amucb HEOOXOAMMOI'D BPEMEHH MOMKET IPOM3BOAHTBC HAM TOJauell Ha CUETYHK
HMIIYJbCOB C HENPEPHIBHHIM KOHTPOJEM 10 HHAHKATODaM, WM OT mnepekouarencht
6e3 koutposda. Ha puc. 126 nmpuBenenma cxema TafiMepa C HCnOJIb30BAHHEM B CUeT-
unke MuKRpocXeMn KI55ME2. OcoGeHHOCTbIO CXeMBl CUETUHKA SIBJASETCS TNOJKJIO-
YeHHE HHIHKATOPOB K ero JAecmudparopaM — mMOPSAOK NOJKJIIOYEHHS KaTOLOB ra-
30paspsANHBIX JIaMIl IPOTHBOMOJOXKEH OOHUYHO Hcmoabdyemomy. Iloatromy mpu coc-
TosiHuH cuerunka 000 ma nammax uwuxmuupyercs 999, mpu cocrosimuu 001—998, npu
<ocrosHun 999 wmnmnupyercs 000. IMpu mopgaue H2 BXOA CUETHYHKA HMIYJBCOB IO~
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Puc. 126. Cxema TaliMepa Ha Mukpocxemax K155ME2



Ka3aHHS HHANKATOPOB OYAYT YMeHbluaThCA.

cyem
3annch HEOGXONHMOIO BPEMEHH NPOHIBONAT  zg7uch /(1.?517;65 +58
noaavefi Ha BXOJ YCTaHOBKA BDEMEHH CYer- ||« 13 QR
YHKa HMIYJbCOB C PAa3JIHYHOH UYacTOTOH. SAY +7WU K15DNIAB T 2,4 K

Jna orcuera BpeMens Ha Bxon Cuer Tax-
xe MOMAaT HMIYALCH ¢ HEOGXONHMOH uac-
TOTOH. B MOMEHT, KOTJla CUETUMK YCTAHOBHT-
ca B cocTosiHHe 999, a wa jamnax Oyger HH-
nuuuposateess 000, Ha BHXOHE SJEMEHTA
WJIH-HE nosisutca yposewb J0r. 1, xoTo- |forxad
puifi H OyHerT CHrHAJOM OKOHYAHHS BHIAEDK-
xu. Hemocramwom rtaiimMepa, coGpansoro mo
TaKof cxeMe, SIBASeTCs HEBO3MOXKHOCTbL IIOB-
TOpEHHSl Ha6paHHOK  OOHH pa3 BHIACPKKH.
Jnemenr MJIM-HE ponxen coGupatbest Ha
JHOJAX M TPAH3HCTOpPe  aHAJOTHYHO CcXeme
pac. 123.

Ha puc. 127 npuseneH BapHaHT CXeMEI
TafiMepa, B KOTOPOM YCTAHOBKa HEOGXOJIHMO-
rO BDEMEHH NpPOH3BOLHTCH MepeKJIOuATENIMH K cnedyrowum  Jexadan
H KOHTPOMb BPEMEHH 10 HHAHKATOPAM HE Py, 127. Cxema TafiMepa c yeTa-
obsizarenen. IlludpaTopsl HaGOpa BPeMEHH  HOBKOH BDEMEHH NEPeKJIOUATENIMH
SAl, SA2 Moryr OHTh BHIOJHEHB HJIH Ha
YeTHPEXIWIATHRIX MeperModaTeadax Ha 10 nosoxenuir (puc. 128,a), mix Ha ORHO-
IIaTHOM INepek/iodaTesde, HO ¢ HCIOJb30BaHHEM MuKkpocxeM (puc. 128,6). Ha nepe-
kmouatensx SAl, SA2 m T. 1. HaGupaT HeOGXOmNMMOe BpeMs, Ha WHMHY 3amuch
NOAAIT HMIYJbC, OOecleunBalolMH 3amHch 3TOTO BpeMeHH B CYETUHK, 1oc/ie uero
Ha Bxox Cuer MOXAKT UMNYJbCH ¢ HEOOXOZMMOH YacTOTOH.
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Puc. 128. Cxema mmpparopos Habopa BpeMeHH Ha OCHOBE yeTHpexnaathoro (a) #
OJHOMIATHOrO (6) mepexJiogaresei
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Puc. 129. Cxema (GopMHPOBATENs CUETHLIX HMIYJILCOB

Ilpu ycranoske cuetunka B 0 Ha Bhxoge snemenra MJIM-HE noasutca ypo-
Benp Jor. 1, ykasbBalomHd Ha OKOHYaHHe BHIEPKKH. Takimep, cobpanmuil no
cxeMe puc. 127, mo3BosifeT MHOTOKDATHO NOBTOPATh BHIEPXKKY, HaGpaHHyIO HA Iie-
pekJIIouaTeNax.

Jlast GopeOHl ¢ napeGesroM KOHTAaKTOB KHOMOK B ycTpolicTBaXx mo cxemam
puc. 124—126 MOXKHO HCROJAL30BATb IMOAAUY HMIYJAbCOB OTPHNATENLHOR moOJsSpHO-
CTH ¢ JJNTENbHOCTBIO, CYIUECTBEHHO MEHbIUeH, 4eM NOPSAOK AJMUTENLHOCTH HMIYJbe
coB apeGesra. Torna 3a BpeMs ApeGe3ra KOHTAKTOB 4ePe3 HUX NPH OCTATOYHO Ma-
JIOF YyacTOTe HUMIYJBCOB MOMKET NMPOHTH MaKCHMAaJbHO OXHH HMIYJIbC.

Jast (opMupoBaHus OTPHIATENLHLIX HMNYJbCOB MaJOH JJMTENbHOCTH H Je-
JIEHHS HX 4YacTOTHl MOXKHO HCHOJb30BaTh cXeMy puc. 129. Tpurrep HImmrra DDI1.1,
DD1.2 cdopmupyer npAMOYroJnbHEIE HMIYJLCHL CO CKBAaXKHOCTBIO, Giu3kod k 2,
gacroroit 100 Tu. Tlpomndpepenmupoannnie uemouko#t CIR4R5 u chopmuposan-
mele uuBepropamu DD13 u DDI14 umnyancel pMelOT OTPHOATENLHYIO MMOJSPHOCTH
H LJUTEIBLHOCTH OKOJIO 2 MKC. Y2Ke yIOMuHaBIUeHcss OCOGEHHOCTBIO MHKPOCXEMEE
K155HE!l gBasiercss PaBEHCTBO JIMTENLHOCTEH BXOJHBIX H BHIXOAHBIX HMIYJIbCOB,
uTO H Tpebyercs B NaHHOM cjydae.

Ilpu nopgaue uMNyJabCOB HA BXOJA CueTYMKA NpH ‘CuUeTe BpPEMEHH HEOGXOLHMO,
4TOOHl MEpBbIi CUETHBIH HMNYJbC [OCAE NMYCKa NPHUIET HA BXOA CUETYHKZ DPOBHO
gepe3 BpeMs, PaBHOE MEPHOAY CUETHHX HMIYJAbCOB. DTO 0GECHEUMT BHICOKYIO TOU-
HOCTb BBIJEPXKKM BpeMeHH (M NPaBHIBLHOCTb Mycka B uyacax). IlosroMy nepen Ha"
4aJIoM cueta Ha BXoj ycraHoBKM 0 mesuTenedt, (GOPMUPYIOMHX HeoOXOAHMYIO 4a-
CTOTY CUETHBIX HMIYJBCOB, cJenyer mnozaTth curHad Ycr. 0, KOTOpHE CHHMAaKOT B
MOMEHT NMYyCKa, 4TO OOecmeunBaeT HEOGXOJHMYIO HauaJbHYW (ady umnynabcoB. [lo-
IpelIHOCTL MOMEHTa MOJ @YW MEepPBOT0 IIMIYJbC2 HE MPEBHICHT MepHoja BXOZHoM ua-
cToThl Aeanrens. Jaa cxemuw pue. 129 ara morpewHoctbs cocrasaser 0,01 ¢ paa mo-
6oro BHIXOAA.

Ilpn nopgaue curHajloB Ha BXOAbl HHTErPAJNBHBIX MHKPOCXEM UYepe3 KOHTAKTH
crenyer Takxe o0s3aTeqbHo noaxkaouath Bxoxs HC, oTkMouaeMbe B mpotlecce
MePeK/IIOUEHHST OT HCTOYHMKA CHMTHaJa, K HCTOUHHKY NHTAaHHS uYepe3 pPe3UCTOpPH
1..10 kOM. DTO0 HCKIIOUAT BO3MOXKHOCTb JOKHHX CPafaTHBAHAN MHKDOCXEM OT
HaBOJOK B Te MOMEHTH, KOTJd BXOAbl MHKDOCXEM OTKJIOYEHH OT HCTOYHMKA CHI-
Hana.
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TajiMep Ha HHTErpaJbHBLIX MUKpocxemax cepun K155

Tafimep uMeeT cjefyloulue NDapaMeTpH: MaKCHManbHas BHepxkka 9999 c¢
(muckper 1 ¢) u 9999 (muckper 0,1 c), TOUHOCTb BHAEPAKKH ONpeAeJseTCs TOY-
HOCTBbI0 WACTOTH CeTH, HAaGop BpeMeHH — KHONOUHHIA, aHAJOTMYHO Habopy uHcea
B MHKDOKAaJbKyJATOpaX, BO3MOXKHO MHOTOKpaTHOe NOBTODeHHe OAMH pa3 Halpad-
HOW BBHIZEPKKM, HAa Tallo HHAHUHDYeTcs ocTaBlleecs A0 OKOHUAHHS BhIAEPIKKH
BpeMsl.

Baok ynpasaenus (puc. 130) comepxur mmudpatop (MHOTOKHONOUHBIN mepe-
gmouareas SB1, mukpocxemer DD1,DD2,DD3.1), pacnpejenutenb cTpoS-HMIYJIbCOB
(DD9, DD3.2, DD3.3, DD3.4, DD10, DD11,DD12), dopMupoBaTesb CUETHBIX HMIYJb=
cos (DD4, DD5, DD6), remepatop 3BykoBoro curiana (DD7.1, DD72, DD73),
Tpurrepel ynpasneuns (DD9.1 u DD9.2, DD8.1 u DD74, DD82 u DD8.3).

Cuernas uactb (puc. 131) comepmur peructp namard (DD13—DDI16), cuer-
ugk (DD17—DD20), amonustii snement MJIM (matpumst Al m A2), mpeoGpaso-
pareqH Koja 1—2—4—8 B KOAHW ceMHcerMeHTHOro uHgukatopa (DD21—DD24),
pesucropHnie GiaokH (R24—R27), ceMHcermMeHTHhHle NOJYNPOBOAHHKOBLEIE HHINKATO-
pa AJI305A (HG1-—HG4). Ha puc. 131 passepuyra nojcsHHa cxeMbl, Huxknas
4acTb CXEMBl OTJIHYAercsi OT BepXHell OTCYTCTBMeM HENH 3aXKHTaHHS JeCATHUHON
troukn (SA3.2, HuxHHe pe3ucTOpbl pe3ucTopHbX 6ia0koB R24 u R25, cermentr h —
touka HGI).

TIpu HaxaTHH Ha OJHY M3 KHONOK Nepekmouarens SBI1 (cM. puc. 130) Ha BH-
xomax 1—2—4—8 mudparopa nosBAAETCA KOJZ, COOTBETCTBYIOIIHH HaXAaTOH KHOI-
Ke. OgHOBpeMeHHO BXOJHOH TOK MHKDPOCXeMH IIHGpaTopa BMecTe C TOKOM OJHOrO
u3 pesncropos R2—RI11 Bkmouaer tpansucrop VT2, Kortophifi, B CBOW Ouepeib,
yCTaHaBJKBAeT Bce TPUITeDE B HeoOXOZMMHe cocTOAHHA. Cnaj NOJOXKHTeJbHOTO
umnyabca ¢ soixoga 11 DD9.2 nuddepennupyerca menoukoit C7RI8 u dopmupy-
ercsl B NPSMOYTOJLHHI HMIYJbC OTpHUaTeabHOH mnossipHoctH tpurrepom IlImurTa
DD3.2, DD3.3. dtoT mMnmyJbc obecneuHBaeT BLIAAYY HMIYJbca OTPHIATENBHOH MO-
aspuoctd ¢ Beixofa 0 crpobupyemoro mo sxogam Al u A2 pmemudparopa DDII.
Tlocne unBepTHpOBaHHA 3JjeMeHTOM DDI2 ¢ BhixoZa 8 3TOT HMIYJAbC B IOJOXKH-
TeJIbHONl MOJIIPHOCTH IOCTYyNaeT Ha BXOJ CTPOSHPOBAHHS MHKPOCXEMH peErucrpa
mamary DD16 (cm. puc. 131), Ha uH(OpMAuuOHHEHE BXOAbl KOTOpOR moCTymaer
KO ¢ BBHIXOJOB wuppaTopa. IIPOHCXOAHT 3amuch KOAA B TPUITEPH 3TOH MHKPO-
cxembl. YposeHb Jor. 0 ¢ Bnixoga DD82 nmnocrynaer Ha Bxoawm 3sanucu HC
DD17—DD20 u paspemlaer nepemnch KoJa M3 perucTpa NaMmsTH B cueTudk. Coc-
Tostnne DD20 npeoGpasdyerca B KOJ CeMHCErMEHTHOTO WHIMKATOPa, KOTOpHIft TOo-
crynaer Ha uHaukarop HG4.

Cnagom uMIyJbca MNOJOXKHTENbHON mnOAsipHOCTH ¢ BHXoga DD3.4 cuerunk
DDI0 mnepemiouaercss B cocrosude 1. B MoMeHT oTMyckaHus HamaToll KHONKH ITe-
pekmoyatenss SB1 tpurrep DD9.1, DD9.2 nepeksouaercsi B HCXOJHOE COCTOSIHHE,

Crenyolmee HaxaTHe KHONKH nepekmiouareiss SB1 mpuBoaur k dopMHpOBas
HHIO HMOyJbca Ha ouepeaHoM Bhxofe DDI2 u sanmcH Koxa HaXaToil KHONKH B
ouepenyio MC perncrpa mamarz DD15, DD14, DD13 u cuerunka DD19, DDIS,
DD17 (cwm. puc. 131). Ilpomecc 3amucH KoHTpoiHpyercs mo HHpukaTopam HGl—
HG4. Tlocne uersipex HaXaTuft Ha kHonke SBI HHbOpMAUHs B perHCTpe H CHUeT-
YHKE MONHOCTbIO oCHOBasercsa. Eciu B npomecce nabopa BHlZepXKH JONYINEHA
omnbka, Ha60p MOXKHO NOBTODHT.
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Puc. 130. Cxema Gnoka ympaBjeHHs Taiivepa

Hmnyabent cuera BpeMenu (opmupylorcss u3 wactoThl cetw 50 TI'm. Hanpsxe-
ume 3 B c o6moTkm TpamcopmaTopa Tpurrepom Ilmurra DD4.1, DD42 (cm.
puc. 112) npeo6pasyercss B uMIysabchl H Aeaurtcss po yacrorhl 10 I'm muxpocxe-
mofi DD5 u g0 1 T'm muxpocxemoft DD6. Briop He0GXOZHMON wHacTOTH OcCyIue-
>rBastercs nepekiouatesieM SA3.1. Ilpuw wactore 10 T'm ma uumukarope HG! me-
sekmouarenem SA3.2 saxknuraercs fecatmynasi Touka. Bo BpeMs naGopa BpeMeHH
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Puc. 131. Cxema cuerHO# uacTH TaliMepa

[eJeHue YacTOThl ceTH OJIOKHPOBAHO CHrHajJaMH C YpOBHeM Jor. 1, mocrymaomef
¢ Buxoxos DD8.3 u DD8.1.

Ipu Haxatun Ha kHomky SB2 (Ilyck) tpurrep DD8.2, DD8.4 mepekmouaercs
B MpPOTHBOMNOJIOKHOE COCTOsHHe. YpoBeHb Jor. 1 ¢ Bbixona DD8.2 ycranmasiupaer
B cocrofinue 0 cuetyuk DDI0 u, nocrymas ma Bxomnt MC cuerunka DD17, DD20
(cm. puc. 131), GiokupyeT mepemuch HHQOpPMAlMH W3 PETHCTPAa MaMATH B CYeT-
yuk. Ypoeedb Jjor. 0 c¢ BeXoga DD83 (cm. puc. 130) noctymaer Ha BXogn R
DD5 u DD6 u pa3peiuaer peieHHe 4aCTOTH CETH.

Umnyabest ¢ BuxogoB DDS u DD6 uepes uuBepropu DD43 u DD4.4 uyepes
mepexiiouyatens SA3.] TOCTynaloT Ha BXOA BHUMTaHHA MuKpocxeMn DDI17 (cm.
puc. 131). UnpepTopbl ofecmeynBaioT HeOOXOAUMYIO MOJSDHOCTD HMMOYJAbCOB cCuUeTa,

CopepxumMoe CUeTUHKAa HaYMHAaeT YMeHbiIaTbhesl. IIpomecc cuera KOHTPOJHPY-
erca Ha uHgukatopaXx HG1—HG4. B moment, korpa cueruydk pocuutaer jgo 0, ypo-
Beub Jor. 0 ¢ BuXoma siaemedta HJIH, co6paHHOro Ha ABYX NMOXHBIX MATpHLAX
Al m A2 u pesucrope RI17, uepes cornacyiomuii smurtepHeli mosropuresp VT3
mocTymaeT Ha Bxoin ajaemedtoB DD7.4 uw DD83 wu ycraHaBnusaeT TpuUrrephl B
OPOTHBOMONOXKHbe cocroduus. Curdan Jjor. 0 c¢ Beixoga DD82 (cm. puc. 130)
OPOM3BOAHT Ilepenuch WHGpOpManuu u3 peructpa mamatyi DD13-—-DDI16 B cueruuk,
6saronaps uemy mpomece cueta GJIOKHPYeTCsl.

Curnan qor. 1 ¢ pmuxoga DD7.4 nmocrymaer wa Bxox 10 DD7.3 u paspemaer
reHepalMI0O 3BYKOBOrO cHrHaia B reHepatope DD7.1, DD7.2, DD7.3. Ilockoiabky
JleleHHe YacTOThl CeTH paspelleHO CHrHaJom Jor. 0, MOCTynmamomuM Ha BXOAH R
DD5 u DD6, ¢ Buxoxma DD8.1 ua Bxoa 1 DD7.1 mocrymaer meaHap ¢ uacrorTol
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KISGIAG  KIEETM? npu 3ByyallleM CcHrHale, (asa WMMIYJbLCOB

cueta Oyzer cayuafiHOH H TYCK BO3MO-=
2%51}1%25 f ??;5131%%:; Kh;gg%?\géeg JKeH ¢ OWHOKOH B CTOPOHY YMEHbIUCHHA
He TNpeBHINAONIeH 3HaueHH:d

K155J1A4 BBIIGPXKKH,
nuckpera (0,1 wm 1 c).

Llenb R14C6 uckmoyaer JOXKHHH NMyck TaliMepa B MOMeHT ormyckaHus SB2
u3-3a mpeesra KoHTakToB. Juementn R23, R24, Cll, Cl12, VD5 oGecneduBaior
HCXOLHOE COCTOsHHe TpUITepoB M cuetydka DD10 mpu BkmioueHuM TafiMepa B ceTb,

D/IeKTPOMATHHTHOE HCHIOJNHHTEJbHOE petie MoXer OHTb NOAKMIOUEHO MEeXIY
Buxogom DDS8.1 u memeto -5 B, ecnu ero pabouuit Tok He mpesnmiaer 20 MA mnpu
Hanpsxenun +5 B (repkonosoe pene PIC-55), miu uepes 3MHTTepHHI NOBTOpH-
Temb Ha TpamsucTope KT361 ¢ mo6um uupexcom (P3C-10 wm P3C-15 Ha pa-
6ouee HampsKeHue 5 B).

Mugpocxemnr KI155HMES um K155 04 wmoxHo 3aMenurs Ha KI556TM2 wu
K155/1A4 (puc. 132), omHOoBpeMmeHHO HeoOXoduMmo B KauecTse DD9 Takxke ycra-
HoBuTh KI155JIA4. B cBA3M ¢ TeM, 4YTO NOJAPHOCTb BXOAHHX HMIYJbCOB A/
K155TM2 xpyras, uem y KI155ME5, noakaouenne Bxoga DDI10.1 m BXomoB crpo-
GUPOBAHHA WSMEHEHO, CHTHaJ ycTaHOBKM 0 CHMMaeTcs ¢ JADYroro IJeua TpHUITepa
(DD8.3 Ha puc. 130).

Eciux MHOroKpaTHoe NOBTOpeHHe BHIEDXKKM HE Tpebyercd, H3 cXeMel Tafimepa
MOXHO HCKJIOUMTb peructp namsaru DDI3—DD16 (cum. puc. 131), a takxke MHKpoO-
cxemy DDI12 (cM. puc. 130). B arom cayuae smixoaw 1, 2, 4, 8 mmudbparopa moa-
KJII0YaloT K COoTBETCTBYOmUM BXogaM DD17-—DD20, a BmXoAin ZAewHdparopa —
HEnocpeAcTBeHHO Ko BXxofam DDI17—DD20. Huseproper DDI12 He TpefyioTcs, Tak
Kak NOJApHOCTb HMNyJabcoB 3amicy DD17—DD20 orpumarenbHas H coBmajaer €
TOJIAPHOCTBIO BBIXOAHEHIX HMNOyJabcoB fAemudparopa DDIL. B arom cayuae Heo6-
X0IuMO TakXke Mexay amuTrepoM VT3 u Bxomamu DD7.4 n DD8.3 Brmounts aud-
$epennupyomyo nenouxy, aHamoruusyio CIR4R5 Ha puc. 111. EMKocTh KOHZEH-
caTopa 3TOH# NenoukH cJenyer ypeauuute A0 0,047 mx®.

B rafivepe ncnosHens: pesucropu MJIT-0,125 u MJIT-0,25, koHpeHcaTops
KM-5a (C1—C6) u KM-6 (C7—C8), mepekiouareas [12K (ans NATHKHONOYHHIX
6es  ¢duxcamun — SB1, opHokHonouwnie G6e3 ¢uxkcamuu —SB2 # ¢ duxcanmelt —
SB3 u He nokasaHHHR Ha cxeme BhKMouaTedb cetn SA4). Tonoska HAL — mo6as
SJIeKTPOMArHuTHaA ¢ counporuBienuem 30..100 OM wuam aunammgeckas 4..8 Owm,
BK/IIOYeHHass 9epe3 BBHIXOAHOA TPaHcopmarop OT J0GOro TPAH3UCTOPHOrO NPH-
€eMHHUEKa,
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Puc, 133, Tlevatnas nnara rafiMepa co cro

P xeM (a) m JOXKHON cTOpoHH (6)



CeMucerMenTHHe HHAHKATOPH AJI305A MOXHO 3aMeHHTb JIIOOHMH IDYTHME @
o6muM amonoM, Hampumep AJI304T, AJIC324B, uam npH 3aMeHe MHKPOCXEM
K514M12 na K514HII1 — uugukatopaMu c odmuM katomom (AJI304A, AJI304B),
OIHOBPEMEHHO HCKJIOUHB pesucropHete Onoku, Juoauste martpuun K909 moxHO
saMmennTh Ha KJ1903, K11908, KIC627.

IMpu orcyrcrsum nepekmouarencii IM2K B kauectse SBI MOxHO npHMeHHTDH
Ja6bie ApyrHe KHONKH, OJHAKO HX KOHCTPYKUHS NOJXKHA OHTb Takofi, 4TOGH INpH
HaXaTHA BHauaje PasMHKAJHCh HODMAJIbHO 3aMKHYTHIE, 3aTeM 3aMHIKAJIHCh HOPe
MaJIbHO Pa3OMKHYTHE KOHTaKTH. KHonmky KM-2 TpefyioT cneuuajbHOH peryJaupoB-
K{ NOATHOAHHEM NMPYIKHHEL. .

Bce sseMeHTE! TafiMepa, B TOM YHCIe H NepeKJIOYaTeNd, YCTAHOBJIGHH Ha JBY+
CTOpOHHeft NeyaTHOH mnJaTe, yepTeX KOTOpOA mnpuBeleH Ha puc. 133. Hacrpofika
TafiMep He TpeGyeT. Ilpm 2KejaHHH MOMHO NOROGpaTh €MKOCTb KoHAeHcaTopa C8
JUI TOJYuYeHHs HeoOXOXMMOfi BBHICOTHL TOHa curHaJa. Ilpy npuMeHneHnu B KauecTBe
SB1 kHOmoK apyroro Tuma MoXer moTpeGoBatbca nopGop emkocru C7. Biok nu-
TaHHs TafiMepa JoJKeH oGecneunBaTh Hampsixende 5 B mnpm Toke no 0,8 A,

Ecar  HeoGxomuMo, TafiMep MOXKHO
Zopa6oTaTh Tak, uTOOH HaG6Op BpeMeHH - pmos1 7025.2

OCYIECTBASICS B MHHYTAX H CEKyHIAX. K8 71, 3 45@_&77
CxeMa TaKoli AOpabOTKH mnpHBeLeHA Ha I8 ZE—E 7018
puc. 134. B nonoxenun SA2, yKazaHHOM )
Ha pHc. 134, TafiMep paGoraer, Kak OlH- 7 Z025.5  DJ254
CaHO BHILIE, — YaCTOTA HMIYJbCOB 3amOJ- & o Tg& 8
HeHus cuerynka 10 T'm, mewma wmusaamero
paspaga 0,1 ¢, saxxena sansatas meper f,zli.,’ﬁ" +95
uuxukatopoM HGL. k13| L EL%5 R29 765

Ipu nepesone nepekiouarens SA2 na ZERE & 5:(;15 77
.f:)iml:;ci Z};}::Te:ﬂ ngegziMiﬂg?ﬂiz}foe;:; SA2.2 o g’ K76 FE}

R30 200

HG2 (cM. puc. 130), pasmensromlas MH- WMuH (174) 71
uytsl (nHmzukatopst HG3 u HG4) u ce- 7I7ﬂ9~4 f//(Gbé
kyuasl  (HG1, HG). 3aement DD25.4 718 &3
paspemiaeT NPOXOXKAEHHe HHBEPTHPOBAH- Clan 1000
HHIX saeMedtoM DD9.3 u npomuddepes- I-——' Th26.2
nHpoBaHHHX uenoukolr CI13R28R29 um- A T73 U

nyabcoB ¢ Bhixoxa 13 DDI8 wma BXon
11 Toit e UC. B pesyibraTe KaXiaH# )
pas B MOMEHT CIaja OTPHIATENBHOTO K14 4020263 L 9 g 18 ©1
uMnyabca Ha shixoxe I3 DDI8 Ha BXox 4—_@@/1 703——)
11 DDI8 mnocrymaer KODOTKHH OTpHILA-
TENbHEA HMITYJbC, NPOU3BOASLIHA 3alHCh

K3 ;i ire K71
Kola, mNOcTymalomiero Ha BXoiw 9, 10, -7]& }3 5|

1, 15, DDI8 ¢ BHXOHOB 3JeMEHTOB Ino7. 4

DD26.2, DD26.4, DD27.2, DD274. Lk 8 20273 3 g ls x 7]
B HuXHeM 1O CXeMe TOJNOXeHHH Iepe- <——E& ?ﬂ 72:}——>
kaouatens SA2.2 m yposue Jor. 1, nocry-

naomem c Buxoga 8 DD8, na pxogax Jp25-0027

YKA3aHHHIX 3JeMEHTOB Kof nudpa 5, B K155/1A5 o K133/1AT
pesyapTate dero DDI18 mepexoaut B coc-
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Puc, 134. Cxema nopaGotku TaliMepa
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vosmue 5 u koadduuuenT ee mepecuera paseH WecTd. [Ipx 3amHCH HCXOLHOro coo-
TOAHHS HMIYJbC OTpHMIATe]bHOR moaspmocts ¢ Brxoza 8 DD8 moxxmiouaer ko
pxogam DDI8 curHaan ¢ Buixoga DD14 HesaBHCHMO OT NOJOXKEHHS MEPEKIoua-
wens SA2.2,

MakcnMagbHas BHIEpXKAa BpeMeHH B JAopaGOTaHHOM TakhM ofpasom Tafime-
pe cocrasaser 99 mun. 99 c., T. e. HeckoJIbKO Goibiue 100 MuH.

Mukpocxemst DD25—DD27 MoxHo pasMecTHTh Ha HeGombuioH mneyaTHoRt naa-
Te, PACMOJOXEeHHOR Hajx CBOGOAHHM OT 9JEMEHTOB MecTe OCHOBHOW muarhl. Il
yMEHbIIeHHs Da3MEPoB [ONOJHATENbHON NJATH IeJsecoo6pasHo mpu gopaGoTke HC-
HOJAL30BaTh MEKpocxembl cepuu K133 mau K136.

U3MEPUTEJIbHLIE TTPUBOPBI
HA HHMOPOBBIX MUKPOCXEMAX

YuupepcaabHbil UHDPOBOH yacToTOMED

OnucuBaeMui npuGop NO3BOJAET H3MEPATb HACTOTY 3JEKTPHYECKHX KO-
ae6anuk mo 180 MTIn, mepuox koJseGawuii M MJIHTEJBHOCTb HMIYJbcoB OT 1 MKe
a0 107 ¢, moxer paforaThb KaK CHETYMK HMIOyJbcOB. TouHOCTh u3Mepednlt —
3.10-% or u3Mepsemoro 3Hauenust 1 3Hak Maapulero paspaga. MunumanbHas
meHa Muagmlero paspsfa cocrasaser 0,1 I'm npum maMepenmnm uyactotH m 0,1 Mxc
HpH M3MepeHuM NMepHoja M IJHTeJNbHOCTH. UacTOTOMEp MOXHO NPHMEHATb IPH Ipa-
AyupoBaHun NPUGOPOB, HCNOMB30BATh B KAayeCcTBE OTCYETHOrO YCTPOWCTBA B TreHE-
paropax u JoGHTENBCKHX NepepaTyMkaX, NPH HAJNAKHBAHMM DPA3JNMUHHIX Pajyo-
SJAECKTPOHHEIX YCTPORcTB. UyBCTBUTEJIBHOCTb NPH H3MEpPeHHH YacTOTh — 0koy0 20 MB
Ha "acroTax go 20 MI'm, okoso 100 MB na wacrore 180 MI'm. MakcumanbHoe
S8HaueHHe BXOAHOro currama — 5 B.

IlpuGop cobpan B ocHOBHOM Ha MukpocxeMax cepuu K155, B BbicOKOWacToOT-
HOM JeJuTeNie HCHOJMb30BaHH MukpocxeMe cepuu K500. OcHoBHHIMH y3jnamMu uac-
ToTOoMepa sBJsIOTCA GJOK YIpaBjeHHs, cXeMa KoToporo npuBejeHa Ha puc. 135,
CUETIMK M KBapueBHA reHepaTtop ¢ xpeauTeneM gacTot (puc. 136) m Gnok nu-
ranus.

Cxema coenuHeHns G6aoka ynpasaenusa '(BY) co cuerunmkoM, KBapueBHM re-
neparopoM u jesureaeM vyactothl (KI), BricokouacToTHHM pesnreqem (CT10)
npuBezeHa Ha puc. 137.

Ipunnun pefictBus yacToToMepa OCHOBAH HZ M3MEDPEHHH YHCJAA MMMYJbCOB, NO-
CTyNalomiuX Ha BXOX CYEeTYHKAa B TEYGHHE CTPOr0 OMPEfeJNeHHOro BPeMeHH (B JaH-
soM mpuGope 10, I, 0,1 mum 0,01 ¢). Heo6xomuMulii BpemeHHON mHTepBan (HopMH-
pyerca B GJioke ynpaBiieHHS.

KsapueBufi remepatop uacroToMepa coGpaH Ha OZHOM JIOTMICCKOM 3JIEMEH-
e DD6.1 (cM. puc. 136). IoxGopom emroctH koHzeHcaropos Cl14 n Cl15 ycra-
HaBIMBAOT HOMUHAJNbHYIO yacroTy redepauumn 10 MIu. Ora wacrora aesntes ne-
nouko#t mukpocxeM DD7—DDI14 po 0,1 T'u. dnementst DD6.3 u DD6.4 6ydeprHe.
Hcrnoas3oBanue B Nociegnux paspamax aeantens Muxpocxem KISSUE2, ycranas-
auBaemux B 9, mossosser a0 0,1 ¢ coxkpamarh MPoMeXyTOK BPEMEHH MEXAY OKOH-
qanueM uMmmyanca YcraHopka O # HayajoM 3TAJOHHOrO MHTEpBajJa Ha HH3KOYac-
TOTHHIX AMaNa3oHaX yacToToMepa.
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Puc. 135. Baiok ynpasjedus gactoToMepa
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Puc. 137. Cxema coefnHeHKs '0JOKOB yacTroTOMEpa

B pexuMe u3MepeHWs 9acTOTH STaJOHHAsl 9JacTOTa, BEIGpAaHHAf NepeKJioyaTe-
neM SA4.1 [Juanason (cM. pHc. 137), uepes uaBeprop DD4 H nepexniouarelb
SA1.3 «Pexum» nocrynaer Ha BXopZ T Giaoka ynpasjenus (cM. pue. 135).

Ha Bxox F Gioxa ynpaBjeHust cO BXOZA JacTOTOMEPA MOCTYRmaeT CHTHAJ, Ha-
CTOTY KOTOpOro Heo6x0aWMo u3MepHTb. OH YCHJAHBaeTCi H OrpaHHyHBaeTcs XHD-
(epeHiHaJbHEIM KackagoM Ha Tpansucropax VI2 m VT3 (cM. pue. 135) m nmocry-
maeT Ha uHBepTOp Ha Tpanaucrope VT6. Huoant VD4 u VD5 HekmoyaoT Hach-
meHne TpaHsucTopa VTG, uro obecrmeyyBaeT BEPXHIOI yacToTy GopmMHpoBaTes
oxkono 40 MTu. INonoxurenbnasi obpaTHas cBaA3b uyepe3 pe3ucTop R8 olGecmeunsaet
TPUITEPHHHA pexuM paGoTel. BHXxonHOA cHrHan (opMHpOBaTeNs1 depe3 KjanaH Ha
siaemenrax DDI1.1 u DDI1.2 nocrymaer Ha BXOA cueTdnKa. Bropofi BXox Kiamana
TIOAKJIOUEH K BHIXOZY GOpMHPOBATe]si STAJOHHOrO HHTepBaja BPEMeHH, COCTOSIIe-
r0 H3 ABYX TPHITepoB Mukpocxemsl DD5.

Ipunnun peficTBua QopmupoBaTenss WHTepBata yjnoGHO paccMaTpPHBaTh C MO-
MeHTa reHepanuH HMIyjbca ycTaHoBkH 0 MyJbTHBHGPATOpPOM, cOGpaHHHM Ha SJe-
merrax DD3.1 u DD3.2. B MoMeHT reHepaunu uMmmyiabca (OH MoXeT GHTb BHI3BaH,
HanmpEMep, KPaTKOBPeMeHHHM 3aMbikanueM KHonkm Ilyck) (cm. pme. 137) tpurre-
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Puc. 138. CxeMa BHICOKOUACTOTHOrO AEJHTENs

pe DD5 H Bce nekaAn CyeTYHKA H Jenurtens, 3a wuckmouenuem DDI3 n DDI4,
yeranaBauBatores B 0. Ha Bxonme 1 DDI.1 yposerb jor. 0, H HMOyabcH H3Meps-
emoff JacTOTH Ha BXOJ CU€TYHKa He NMPOXOAAT.

Tlo oxoHuaHHH uMnynbca ycTaHOBKH ( Ha BHIXOJAX JEJHTENS KBapLUEBOro re-
HepaTopa NOABJAIOTCS HMNYJbCH COOTBETCTBYIOHIeH yacToTH. DPOHT mepBOro HM-
NyJnca STAJOHHOR uwacToTH, mpoitad co Bxoxa T BY uepes dopMupoBatens Ha
Tpansucrope VT8 (cm. puc. 135) n tparrepe HImutra DDI1.3 » DD!.4 na BXoam
C rpurrepoB Mugpocxemel DDJ, ycranaBimpaoT HX B cocrosHHe I, TakK Kak Ha
Bxoa D tpurrepa DDS5.1 mocrynaer yposenb Jor. | ¢ muBepcHoro BHxoza DD5.2,
a Ha BxoZ DD5.2 — c pesucropa R29. Ha Bxox ! DDI11 mpoxogur sor. 1, u Ha
cueTYHK HAYHHAIOT NOCTYNATh HMNOYJbchl H3MepseMofi wactotel. Ha Bxog D Tpur-
repa DD5.1 ¢ unBepcaoro Brxoga DD5.2 nocrynaer yposeHb Jor. 0, nostomy
¢poHT BTOpPOrO HMEYJbCa 3TAJOHHOR 49acTOTH ycTaHaBauBaeT DD5.1 B 0 m Ha
BXOJ CUETYHKA MMIOYJbCH NepecTaloT nocTynaTb. PPoHT HMOYabCca ¢ HHBEPCHOrC
BuXoza Tpurrepa DDb5.1, dopMupyeMHii B MOMEHT DIPHXOJA BTOPOrO HMAYJbCa 9Ta-
JIOHHOH uacToTH nociie auddeperunporanus uenouxot CYR21, noctynmaer B BHAE
HMIyJbca TOJOXKHTENbHOR NOJAPHOCTH Ha BxoA 3JjemeHta DD2.1. 3rtor aneMeHT
COBMeCTHO ¢ TpaHsucTopoM VT9 ofpasyer maymuit MyJasTHBHGpaTop, ONpeAessi-
IOMHAA BpeMs HHAMKANWM H3MepseMol uactotel. IIpu moctymieHunm HMnyabca sa-
nycka Ha BxoZH 9 u 10 DD2.1 atoT sneMeHT BkJOYaeTcs, cmajk ¢ €ro BHIXOAA ue-
pe3 xonpencatop C8 moctynaer Ha 6a3y Tpansucropa VT9 m 3akpuiBaer ero. Kou-
aescatop C8 nepesapsxaercs uepes pesncrop R17 u omun u3 pesucropoB R37—
R40, Bu6pannnfi nepexniouvareneM SA2 «Bpemsa» unmuxkauui. B MomeHT, kor-
Ia HanpaXKenue Ha JeBoft ofkjajke koHgeHcatopa C8 pocruraer mopora OTHHpa-
Byt VT9, nocnepuuii Brawuaercss, sneMent DD2.1 Buikmouaercs, ero BHXOAHOM
CHrHaJl nocie HHBepTHpOBaHHA sieMentoM DD22 u auddepenuuposanns nenouxoft
C10R23R24 samyckaer xaymuft MyastuBr6patop DD3.1, DD3.2, u mpouecc Hame-
PeHHs: NoBTOpAeTCS.

Ecan nepexkmouatens SA2 HaxoZuTcR B ROJNONKEHMH oo, Tpauaucrop VIO me

102



+5 8

—[-527 Borx
Ta047mr
20282 1758
2528.1 1771 2D29.1 175
: U4
l,_g‘p TT |15 6\, 3wl |TT|E J029.2
AP 14 9l 14 2177 |2
APy 3
R52 R56
1 [1R53 RE4 ,j R55 , ] R57
2 Usw 510 1570 1 Ulse
510 510
zp27 K500/1M116

Up28,0029  K500THM137

BKJIOYAETCH, MO3TOMY JAJs KaXAOro H3MEPeHHs Heo6XOAHMO HaXaTh KHOMKY
«[lyck» (cM. puc, 137), a BpemMs HMHAHKAIHH OTPAaHMYEHO JHIL BPEMEHeM BKJIO-
genus npubopa.

B saBHcuMoCTH OT MOJOXKEHHS Nepekyatouareas SA4 3axwuraerca onHa H3 Ae-
CATHYHEIX TOYEeK HHJHKAaTOPOB CUeTUHKa (ynpasasiorcs cekunefi SA4.2). B camom
HIXKHEM MO cxeMe mojoxeHud SA4 (uactora 3TanoHHHX HMmynancos 0,1 T'm, Bpe-
Msa cuera 10 c) 3axuraercs BTOpas CHpaBa TOYKA, HHAMIHpYeTCs YacTotra B rep-
pax ¢ TouHoctsio o 0,1 I'm. B Tpex apyrux nonoxenuax SA4, HcHoJab3yeMBIX
JJsi M3MepPeHHS 9YacTOTH, MOJIOXKEHHe HECATHYHOA TOUKM COOTBETCTBYeT H3MEPEeHHIO
8 Kuyorepuax (rounocts 0,001, 0,01, 0,1 xl'm).

lpenensnass dgacroTa paGoOTH CUeTYHKA HA HHTETPATBHHX — MHKPOCXeMax
K155HE2 —okono 20 MTu, mosToMy pnist H3MepeHusi GoJjee BBICOKHX 9YacTOT HC-
00/b30BaH BHICOKOUACTOTHHIA aeanteab CT10 ma wmukpocxemax cepuu K500.

Cxema penutens npueeneHa Ha puc. 138, Bxopmofi curman uepes pesuctop
R41 n xonpencarop C23 mopmaercs Ha OJHH H3 BXOXOB An(GhepeHUHaNbHOIO YCH-
Jurens-orpannunreas DD27.1. Bropofi BXoA yCHAMTeNS-OTPAHHUMTENS COCHMHEH
¢ ofmuM mpoBosoM uepe3 konpencarop C25. C pesucropa R47, ssasiomerocs Ha-
TPY3KOA yCHJIHTeNAl, BHIXOAHON CHrHaJ mojaercs Ha tpurrep IImutTa, coGpanHHMA
Ha snemente DD27.2 u pesucropax R48—R51.

Yeuaurens u tpurrep IlIMuTTa ofecneunBarOT (GOPMHPOBAHHE NMPAMOYTOJNBHHX
HMOYJAbCOB M3 BXOJHOTO CHIHajla Ha wacrorax a0 180 MI'm.

BoixomHoR curnan gopmHpoBarenst nogaercs ma Ttpurrep DD28.1, pensmui
yactoty Ha jBa. Ero BHIXONHOA CHrHAJ ympaBjser AeJdHTeNeM 9acTOTH Ha NATh,
cobpannuM Ha D-tpurrepax DD28.2, DD29.1, DD29.2. Heanreab MOCTPOEH Mo MpHH-
Uuny CABHMAKMIEro PErHcTpa ¢ NEepekpecTHHMH CBA3AMH. [ yMeHblueHHs Ko3d-
¢unpenta mepecueta C mlecTH A0 NATH NpsMoit Bmxon TpHrrepa DD29.1 u mu-
sepcHuft DD29.2 ofbemmnenst u obpasyior «nposognoft snement HJIW», O6wean-
HEHHE BHIXOLOB 3JeMeHTOB cepud K500 mns o6pasoBanus ¢yukuun UJIHM Boamox-
HO MOTOMY, 49TO BHIXOAAMH 3JEMEHTOB SIBJSIOTCS HEHArPyKEHHHE SMHTTEPHHE NOB-
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goputeau, B cHny sTOft Ke HX OCOGEHHOCTH KaXKAul HCMOJIb3yeMER BRIXOX JOJ«
¥KeH GHTb HarpyKeH Ha PE3HCTOP.

Jnsg 3amuThl BXOJHOTO KackKaja OT neperpy3ok B cxeMmy ¢opmHpoBaTens BBe-
Xen orpanuunrens R41, VD11, VDI2. B cBasn ¢ TeM, 4TO y HCMOMb3YeMHX aug-
¢epennuansubix kackagos KMIC K500JIII116 Bxogsl He AO/MXHBI OCTABJAATBCH CBO-
6OAHHMH, BXOAH 3jeMeHTa DD27.3 coefHHeHH ¢ ero BHXOMZAMH.

B monoxennu BU nepekmouarens SAl (cm. puc. 137) curman co BXoga uac-
ToTOMEpa MOCTymaeT Ha BXOJ, BBHICOKOYACTOTHOTO MEJHTENs, a ¢ €ro BHXO0Aa — HA
Bxox F ¢dopmupoBaTeas. [Tosoxenne sansaTofi B 3TOM peXHME onpejeisercs cek-
nueli SA43 mnepexmouarens «J/lmamason», yacToTa HEAUMUIMPYeTcs B Merarepuax,

B nmonoxenun K (xoutposas) nepexaouarenss SAl BXojg BEICOKOYAaCTOTHOrO Je-
autens uepes uenb C22R36 mogkmouaercs k Beixogy 10 MI'm kBapuesoro rewe-
partopa. Ilosoxenne 3anarofi onpegensercs cexiuelt SA4.3, mosroMy Ha HHAMKA-
Topax mHaMuupyerca yacrora 1000 xlu.

B nonoxeunu T (mepuox) u3MepsieMass M 3TAJIOHHAA YACTOTH MEHAWTCH Me-
cTaMu — 3TaJoHHAs dyacrora B mpegenax 10 MIw..0,1 T'm nocrymaer Ha BXOR
N 6aoka ymopaBienusi H jajnee Ha CUETYHK, a CHTHAJ, MepHOL KOTOPOro HYXHO
H3MepuTb, — uepe3 dopmuposatens VI8, DD13, DD1.4 (cm. puc. 135) ma BXon
dopmupoBareass untepara DD5 1, DD52. ®opmupoparens VT8, DD1.3, DDI1.4
HMeeT OTKDHITHII BXOJ, YTO MO3BOJIACT H3MEPATb AJIMUTEABHOCTH HMRYJbCOB GOJb-
wofi paurenbhHoctd. Ilopor ero BrAYeHHs okoao 0,75 B, BHKIOUEHHA OKOJMO
0,7 B, moaroMy uacToTOMEpP MOXKHO HENOCPEACTBEHHO NPHUMEHATb AJAS H3MEPCHHA
NepHOAa W AJIMTEJbHOCTH MMNYabcoB Ha Bhixogax MC TTJI.

B mnosnoxennn 7 (cM. puc. 137) (IimTenpHocTb) (pPOHT HMOYJbCa, KaK W OPH
H3MepeHHH nepHoaa, ycranasauwsaer DD5.1 (cm. pume. 135) B I, a cmag umnyasca
nocne pubdepennuponanns uenoukolt CI3R27R28 nepeBogut 3torT TpHrrep B 0, B
pesyabTare 4ero BpeMs NPOXOXKJACHHS 3TAJOHHOR yacroTH yepe3 Kaaman DDI1.1,
DD1.2 coOTBETCTBYeT AJUTEJbHOCTH H3MEPSEMBIX HMNYJIbCOB,

B momoxenuy N (cM. puc. 137) (cyeTunk HMNYyJbCOB) BXOZHOM CMTHAJ INO-
crynaer uHa BXox T BY, ¢ Buxoma T on mocrymaer Ha BXog N —Ha OTKpHTHIR
BXo4 ¢opmupoBarens VT2, VT3, VI6 (cM. puc. 135), uTo no3BoaseT cuuTaTh MO-
JIOXKHTENbHbIE HMIYJbCH NPAKTHYECKH JMIOGOH JuauTesbHOCTH (HayuHAs OpHOIH3M-
TeabHo ot 100 uc) mo mx ¢ponram. Ilpoxoxpgenne uMny.ncoB yepes kaanan DDI1.1,
DD1.2 o6ecneunBaercss ycTaHOBKOX TpurrepoB MukpocxeMe! DD5S B 1 nepeksmioda-
TemeMm SAl4 (cm. pue. 137).

KoncTpykTHBHO uacToToMep co6paH Ha Tpex MOEYAaTHHX MJaTax TOJMHUHOR
1,5 mm. Ha nepBoit niare pasmepom 603155 MM pacnogoxKeHH Bce fAeTajH KBap-
ICBOTO TEHEPATOpA, MEJHTENS H CUETYMKA, BKJIOYAs Trasopas3palHble HHIHKATOPHL,
Pacnosoxenne NPOBOJHMKOB NeYaTHOH MJaTH NpuBeneHo Ha puc. 139 (a — cro-
poHa YCTAHOBKH MHKPOCXEGMEl, HHIHKaTOPOB H JApPYrHX zeranefi, 0 — npoTHBOIMO-
Joxuas cropona). Ha Bropoft nmare pasmepom 80155 MM (puc. 140) ycraHos-
JIeHH BCe jgerann OJoka ynpaBieHHA (cM. puc. 135), BBICOKOYACTOTHMI mesnTesb
(cM. puc. 138) u crabuansarop HampAXKEHHA, CXeMa KOTOPOrO UPHMBEACHA Ha
puc. 141, Tlrata usrotosnesa u3 OJBLHPOBAHHOrO € ABYX CTOPOH CTEKJOTEKCTO-
auta, Ha pHC. 140 NOKasaHE! MPOBOAHHKH, DACHOJOMXKEHHbHIE CO CTODOHM, NpPOTH-
BOMOJIOXKHON yCTaHOBKE 3aeMeHTOB. CO CTOPOHBH YCTAHOBKH 3JEMEHTOB (OJLra
COXpaHEHA IUEJHKOM M BHIMOJHSET poOJb OOIIEro NMPoBOAA, BOKPYr OTBEPCTHH (osb-
ra passeskoBana. Ha puc. 140 KpecTHkaMu 00O3HAYeHH MecTa MAeK 3MEMEHTOB-
K QoJjbre Ha CTOPOHE HX YCTAHOBKH. HekoTopbie pe3HCTOpH MOAMASHH K OOGLEMY
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V713 KT816A - NpOBOAY M TNPOBOJHHKAM Ha

+95 ' R59 620 +58 o6pathoit ctropone (R7, RY, Ri13,
- ; R18), oTBEpCTHA B 3TOM cayyae

e r430 He 3eHKylOTCA. DTO HEOGXOAHMO

A+ Aasl coefnHEHHs ¢ o6mHM Ipo-

628 29 032|033 BOJOM 3JIEKTPOLOB TPAH3HCTO-

Lome|  _|40mx 6 L0m 100me 165 0w VT, VT6, VT8, VTI, nasts

X HemocpeAcTBEHHO K (qoJbre
Heyno6HO H3-32 MaJoH JJIMHBEL

K
4 — o0y MX BHIBOAOB H ONACHOCTH IEpe-
- rpesa, )
Puc. 141. Cxema crabuiausaropa yactoTomepa Tpausuctop VT13 6ioka nH-

tanusi (cM. puc. 141) ycraHos-
JeH Ha pefpHCTOM ajIOMHHHEBOM paiHartope c pasMepamu 25340 B mJjane H BbICO-
Toit 30 mMM. Pajamarop ycTaHOBJeH CO CTOPOHH!, IPOTHBONOJOXHOH CTOPOHE yCTa-
HOBKH JDYTHX 3JIEMEHTOB MJIAThHL

Mukpocxema DD27 BHICOKOUACTOTHOTO AEJHTENS BMECT€ CO BCEMH 3JEMEHTAMH,.
DACTIOMOXEHHHIMH MEXAy Hell H BXOAHHMH KOHTAKTAMM JNEJNHTENs, 3aKPHTa 3Kpa-
HOM u3 JaTyHH ToiamuHoi 0,1 MM, NpHDAsHHEIM HeWOCPENCTBEHHO K QoJsbre obme-
ro MpoBOJA.

Ha Ttperpefi nJjare TakKoro Xe pasmepa, uTO H BTOpas, CMOHTHPOBAHH BCe
aNeMeHTH npeoOpa3oBarens Hanpsxkenus ceth 220 B B nocrosimmoe 9 B 0,7 A,
nocrynaomee Ha crabuamsarop, u 200 B 10 MA nmas OHTAHHS  HHAMKATODOB-
HG1-—-HGS6. Ilpeo6pasoBareab onucaH B NpelmociefHeM pasjene KHHTH.

Ha nepepneit namenn uacrotroMepa H3 cmyaBa J16 pasmepom 90156 MM m
TONMHHOX 2 MM YCTAaHOBJIEHH CETeBOA BHKJIOUATENb, NPEAOXDPAHHTENb, NEPEKaIo-
uatenn SAl, SA2, SA4, kuonka SB3, Bxoamofi pazbeM. DaeMents R36-—R40,
C22 ycTaHOBAEGHH HA KOHTAKTax nepexmouareneii. OKHO B NaHeNH 3aKpHITO H3HYT-
pH IIacCTHHON ILBETHOTO NPO3PAYHOTO OPraHHYECKOrO CTeKJa ToamuHol 3 MM. Ile-
peiHsisl maHe]b, NeYaTHHE IJATH, 3aJHAA NaHeab pasMepoM 82X 156X2 MM us-
cnnaBa J16 coepuHeHn MeXny coGofi NaTYHHHIMH WINHJIbKAMH JAHaMeTpoM 5 MM,
HMEOUMMH pe3bGOBLHIe KOHIL HJIH oTBepcTHss M2. Paccrosune Mexay mnepexsneft
magenpio M mepBofi maatoii 33 MM, MeXIy nmepBofl H BTopoft maatofi 15 MM, MeX-
Ay BTOpPOil u TpeTbefl maatoii 33 MM, MeXpy Tperbeli miaTol H 3ajHell NaHeNblo
5 mMm. Tlonyuennas «aTaxkepka» yjaoxeHa Ha Il-o6pasnoe mIaccH W 3aKpHTa CBep-
xy Il-o6pasumm xoxXyxoM. IlJaccH H Bepxuss cropoHa KOXyXa HMEIT OTBEpCTHS
JJ BeHTHJALMH. B maccn oxuiaxpalomuil BO3AyX BXOAMT B 3a30p BHCOTOR 8 MM
MEKIY HHXHeH 9acTbiO 3aJlHejl MaHeJH M NOBEPXHOCTHIO, HAa KOTOPOR CTOHMT wyac-
TOTOMEP.

Bauskoe pacnosoxkeHne BXOZHOTO pasbeMa, mnepekmodaTens SAl H BXopHBIX.
KOHT2KTOB BBICOKOYACTOTHOTO JEJHTE]sl MO3BOJHJIO OOOHTHCH B MOHTaXe YacTto-
ToMepa Ge3 kaGenefl W S5KpAaHHDPOBAHHWX npoBofuukKoB. C 3Toft ke mHeabio obec-
fIcYeHH MaJHe CONPOTHBJIEHHEe H HHAYKTHBHOCTb OOUIEro INPOBOXA — COERHHEHHE
nepefHefi DaHeJH €O CJOEM CIVIONIHOR MeTaJJu3auHH BTOpoft mneyaTHofl nJaTH
uepes IIMHJIbKH, COEJHHEHHE <«3eMJITHOI'O® JelecTKa BXOJHOTO pas3beMa €O CJOeM
CIVIOIUHOH METaJVIM3alHH BTOPO#l maTh B pafione BXOAa BHICOKOYACTOTHOrO MAEJH-
Tens OTPEe3KOM OMJIETKH 3KPAaHHPOBAHHOTO NPOBoaa («NUIETEHKOM») MHHHMajabHOM:
mmuee. Ha coyuali BOSHHKHOBEHHS BHICOKOYACTOTHHIX HABOJAOK H MOHTaxXa € HC-
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NoMb30BaHUEM Kabenell y BXOJOB H BHXOZOB (OpMHpOBaTesNel H BHICOKOYACTOTHO.
ro AeJHTEJsl MPEAyCMOTPEHH TOUKH MM NMOJK/IIOYEHHS SKPaHOB.

B uacrotoMepe TNpHMEHEHH cJefyioliue jeramn: pesucropH MT-0,125 =
MT-0,25, xompencatopsr KM-52 u KM-6, K53-4 (C8), uemoaapumii KB3-7 (Cl),
nepexmouarenn I1[2-4-6I14H (SA1) — moxno 3amenuts Ha III'2-11-6I16H, III'2«
9-6I12H (SA2), III2-8-12[14H (SA4), knonka KM-1 (SB3), pasvem CP-73®,
apoccens JIM-0,1 (L1).

KoMMyTanHOHNEIE 3JIEMEHTHl, KOHACHCATOPH H PE3HCTOPH MOXKHO 3aMEHHTb Je-
TaJsIMH JPYTHX THIIOB, HMEIOWMMH HeoOXoauMue mnapamerpH, TpaHsuctop KT816A~—
Jo6uM TpaHsHcropoM 31O cepun Ham cepHu KT814, ocranbHEe TPaHSHCTOPH —=
BEICOKOYACTOTHHIMH KPEMHHEBHIMH TPAaH3HCTOPAMH COOTBETCTBYIOLIEH CTPYKTYPH
(KT312, KT306 — VT6, VT9, KT326, KT3107 — VT2, VT3, VT8), Bmecro anonos
KJ503A Moxno ycramoButh KJ5035, KI509A, KO522A, KI522B, KO512A =
JipyrHe KPeMHHEBEIE BEHCOKOYACTOTHHIE THOMHI.

Mukpocxemnr KI155MEl  moxno samennts na KIS6HME2, Bce Muxpoexemu
K500 — na KI100. Ilpu nepepaGoTke aJs 3TOro Caydas MNeYaTHOR NJIATH BHICOKO-
YAaCTOTHOTO JEJHTENs CJAEAYeT COXPaHHTb CIHJOIIHOM CJoft MeTaJJH3allid Ha CTO-
poHe YCTaHOBKH HHTErpaJbHRIX MHKPOCXEeM H HIPpHHYy UIHHH NHTAHNA He MEHee
7.5 MM,

Hacrpoiika uwactoToMepa 3akmiouaeTcsi B ycTaHoBKe pesucTopoM R60  (cM,
puc. 141) nampsXenns Ha BHXoAe cTabuiusatopa B npegerax 5,1..52 B, noa-
Gope compoTuBieHuss pesuctopa R3 (cM. puc. 135) nas mnonyyeHus MakcHManbHo#
YYBCTBHTE/ILHOCTH (opmupopatesnst Ha yacrote 20 MI'm M ycraHoBKe HOMHHAMbe
HOM uyacTOTH KBapueBoro resepatopa moxs6opom Cl4 u Cl15 -(cM. puc. 136). Ecam
naxe npu 3amene CI5 nepeMBIYKONi YacToTy reHepaTopa He yAaeTcs CHH3HTb J0
Heo6XoauMof, MoxHO Ha Mecto Cl5 ycTaHoBHTH JApocCeNb C HHIYKTHBHOCTHIO
5...20 MxI'H.

Ipu orcyrcrBur MukpocxeM cepur K500 uanm KI00 MoxHO ofecmeunth Bo3-
MOXKHOCTb H3Mepenust yactoTl g0 35..40 MI'm ycramomkot B uactoToMep onHof

Murpocxemu K131TM2 (K130TM2, K531TM2, RE2% 7K

K530TM2). Onuu uz Tpurrepos 3To#f MHKPO- —{Z—>+58

cXeMbl BKJKOYaeTcs B noJomenud BY SAl ' for Ko Exady
MexAy BHXoa0oM kjaanada DDI.1 u BXomom 41]ﬂ$;'_15 SALT cvemuuxa
cYeTYHKa, Apyrofi — MeXAy BmxozoM DD4 175;751 g L__

u Bxogom T BY (pmc. 142). B 21oM ciydae we—oI f&‘ 6 T |
nepexsouatess SAl HEOGXOMMMO 3aMEHHTH A oy

na IIr2-12-6II8H. Bmecro HMC KI131TM2 -s———"—-—-l

MOXHo ucmoabsoBats K131TB1 unu K130TBI ﬁb‘w;a rody h Ak SA72
(DD31.1) m KI55TBl (DD31.2). Bxomst C YIETE] o
STHX TPHITEPOB HEOGXOLHMO COENHHHTL ¢ S4r3

BuxofoM DD1.2 u ¢ noABUXHHM KOHTAKTOM
SA4.1 cootsercTBenHo. Bce HeHcmoJb3yeMHe
BXOAB TPHUITEPOB COEAMHHTL C HCTOUHHKOM Yom.O
+5 B uepes pesucrop R62.

TMZ

Ymennyenus 6Gmctpomedictsusi. Ao 70 .. g 2Z4 1 2731 M5
mm 8 KG3ITMZ

..80 MI'L MOXHO JOCTUrHYTb, HCHIOJMB3YS g K SA4LT

sMecto DD31.1 aBa moc/enoBaTeNbHO BKJIO- : -

yeHHnx Ttpurrepa cepun K530 uam K531, a Puc. 142. CxeMa BKIIOUCHHS MHK-
BMecto DD31.2 — nBa Tpurrepa cepun KI85. poci;eMbI ‘K131TM2
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B sToM ciyyde, BO3MOXKHO, NO-

X3 708 Yem. 0
7732 T575 tpebyeTcs npuMeHeHHe GoJjee
| 0715 ’ f155 TMS AN 3 BbICOKOYACTOTHHIX TPAH3HCTOPOB
Bxod 12@077 égz 77! kG 7;4 g/ 7 7—»‘3 B dopmupoBartese  (cM. PHC.
Ay 551 2572 Z T 135) —KT363 B kauectBe VT2,
i AR A o B A s B A
—F 8 2104 8 8 457~ 5 VT3, KT316, KT325, KT355 mna
7% 2] GIT S Mecte VT6
K9 4907 57—0> E .
Urnels Hckmoynts mepnanne magp
gz; X B Ipomecce cuyeTa MOKHO BBe-
=74 0777 BeHUeM  MeXAYy CUETIHKOM H
K6 D72 JemH(pPaTOPOM pErHCTpa HaMs-

K 3,72 2033-2737  1x na HUC  KI55TM5  man
K155TM7. Hwummyasc nepenucu
Ha TaKTOBhIE BXOAH MHKDOCXeM
MOXHO CHATb ¢ BHXoma 6 DD2 (puc. 143). B sTom cayuae Nepekmouateln SA2
1egecoo6pasHo 3aMeHHTb TyMOjgepoM, B OAHOM MOJIOXKEHHH KOTOPOro (ABT.) BXOX
Tuxz BY DOAKMOuaeTcs X MCTOUHHKY -5 B uepes pesucrop 7,5 kOM, B Apyrom —
sazemasiercss («Pyuno#t myck»).

Puc, 143. CxeMa BKRJIOUEHHS perMcTpa HmaMsTH

YacToTOoMep NJsi U3MEPEHUST YACTOThl CETH

B HeKOTOpHX MPOH3BOACTBAX [/ NPOBEJEGHHS TEXHOJOTMYECKHX MPO-
LeCCOB BAaXHO TOUYHO 3HATh uacToTy nuTaiomef cetn. McnoibsoBaunbii B ONHCAH-
HOM BHIIE YaCTOTOMepe NDHHUHMN IS TOYHOrO H OBICTPOTO H3MEPeHHs $acTOTH
CeTH HEMPHIOJEH, TaK KAK HA H3MEpeHHE € TOYHOCTBIO O TpeX 3HAKOB Tpebyercs
10 ¢ ¢ TouHOCTBIO MO ueThipex 3Hakos — 100 c.

MoxHo wu3MepsATb MepHox KoJebanuit, HO INepPeBOX H3 MNepnHojAa B 4HaCTOTY
JOBOJIBHO CJIOXKeH, Tak Kak TpefyeT NpoBefeHus ONepalUH AeJeHHS.

VunTHBag, yTO B HOPMAJBHHEX YCIOBHAX YacToTa CeTH OTJAHYAETCH OT HOMH-
HaJbHON He Gojee ueM Ha 0,5%, omepauMio jenenHs MOXKHO 3aMEHHTb Ha oIle-
palHio BHUMTAaHHS. B 3TOM cjyyae NpH 4YacTOTe CeTH, PaBHOA HOMHHAJLHOMH, MHO-
Ka3aHHs NPHGOPAa TOYHO COOTBETCTBYIOT H3MepseMoft yactoTe, a NPH OTKJIOHEHHH
OT HOMHHAJIa BO3HHKaeT OIIHOKA, KOTOPYI0 IIPH HEOGXOLHMOCTH JIETKO Y4YecTb.

CxeMa uyacToTOoMepa, B KOTOPOM H3MepeHHe 4YacTOThl MPOH3BOLHTCS MyTeM H3-
MepeHHsl IepHOAa, a JAeNeHHe 3aMEHEHO HA BHIUHTAHHe, MPHBe#eHa Ha puc. 144,

Hsmepsiemass wactora 50 I'm ¢ cuaoBoro Tpanchopmaropa mocrynaer Ha op-
MHDOBATeNb HMIYJbcOB Ha TpaHsucrope VT1 u normueckom snemente DDI.1. [du-
oa VD1 ycranaBiusaeT mopor cpafaTeiBaHus ¢opMupoBaTtens OGIH3KHM K HYJO,
9TO MOBBHIUIAET CTAbMIBLHOCT MoKasaHdil MNpPH CKaukoOOpasHHX H3MEeHEHHAX Ha-
NpSXKeHHs] CeTH B MOMEHT uamepenusi, Juoz VD2 orpaHHumBaeT MpOXOXJIEHHe OT-
putiaTeqbHOR NOMYBOMHH BXOJHOrO HAMpPsSXKeHMA uepe3 pe3ucTop R3 Ha BHXOA
¢$opmupoBarens.

[IpsaMoyTOJIbHBE MMNYJALCH H3MepsieMoll uacToTel moctynair Ha Bxog Cl mu-
kpocxeMn DD4, nensmeii sacrory BxogHoro cursana Ha 10. B reuenne mepsHX
BOCBMH T4KTOB H3MepAEMOR wacTOTH cHrHanl ¢ Beixoga 8 (Beon 11) DD4, mpo-
MHBEPTHPOBANHHA 3JeMenToM DD2.2, paspemraer npoxoxpenwe Ha BXOj CYeTUHKA,
co6panHoro Ha MHkpocxemMax DD6—DD9, cra6unbuofi wactots 31,25 k' (pue. 145).
Ora wyacrotTa moJyuaercs B pe3yabraTeé JAEJNEHHS 9AcTOTH KBapueBOro reHepaTopa
500 kI'm ma 16 B MHRpocxeme DD5. JleBarnifi TAaKTOBHA HMOYJbC, ASWIHGPHPO-
Bannuft saemenroM DD3.1, npoussogur 3amuch pesynabTaTa cueTa H3 CUETIHKA
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DD6—DD9 B perHcTp namsaTH Ha craTuueckux Tpurrepax DD10—DDI13. Buxoa-
HOR cHrHaj ¢ perWcTpa naMATH nocrynaer na Aewndpatopu DD14—DDI7 u @
HHX — Ha uHAHKaTopHHe Jamnel HG1—HG4.

Hecatuit umnynsc, nemndpupoBanunii DD3.3, npoHsBoguT cGpoc NoKasaHHH
CUeTYHKA.

Jas nonyueHHs peXuMa BHUHTAHHA cO6pPOC CueTyHKA NPOH3BOLHTCA B COCTOe
siuie 9999, 14151 yero HCROJBL3OBAHHE COOTBETCTByMIHe BXoAn Mukpocxem KI155ME2,
CyeTHEIE UMNYJLCH, MOCTYRAOMIHE HA BXOJ CUCTYHKA, NMOCJAEIOBATENBHO MEPEBOAAD
ero M3 3TOro COCTOSIHHA B cocrosuus 0000, 0001, 0002 u t. x. Karomnl HHAHKATO-
pOB MOAKJIOYEHH K BHIX0AaM JAelln()paTopoB B MOpSIKe, NMPOTHBOMOJOKHOM OGHIYs
HoMy, — K Bhmixoay 0 nmoakmiouen katon 9, x Bmxogy ] —xkatox 8 u T, A. B pe-
3yabTaTe COCTOSHHIO cueTyHka 9999 coortBercTByeT HHAHKanus 0000, COCTOAHHIO
0000~—9999, 0001—9998 u T. x.

Ilpn wacrore cern TouHo 50 I'm mepuox opHoro xosaeGamus coctaBHT 20 Mc,
NepHox BocbMH KojeGammit — 160 mc. 3a 160 Mc Ha BXoj CueTyHKa NOCTYINHT
31,25 160=5000 uMnyJabCOB, CYETYHK YCTaHOBHTCA B cocrosinne 4999, a Ha HH-
JHKaTOPHHX JaMnax 3aropurcs yucio 50,00 Im.

Ecnu yactotra ceTH yMmeHbluTcs, HampuMep, x0 49,95 I'n, nmepuon koneGaumit
cTaner paBHniM 20,02 Mc H 3a BoceMb NepHOJOB HAa BXOX CYeTYHKA MNOCTYIIHT
5005 uMnyabcoB. B pesynbTaTe CUETYMK YCTaHOBHTCH B cocTosuue 5004, a Ha HAH-
JHKATOPHEIX jJamnax nossutcs yucao 49,95 I'm,

ITpn GoabINX OTKIOHEHHAX H3MepseMoii yacToTw oT 50 I'm Bo3mHKaer oLIHG-
Ka, BCerJa B CTODOHY YMEHbIIGHHS IIOKA3aHHH# OTHOCHTEJbHO HCTHHHON BEJTHUMHHL,

Touno usmepsemyro uyacToTy F MoXHO onpefenntb MO pe3yabTaTy WU3MEpeHHS
Fx 1 no dpopmyse

F=2500/(100—Fx).

IMpakrHyecky NpH OTKIOHEHHH uyacTOTH OTHOCHTEJbHO HOMHHAJA MeHee ueM
Ha 0,5 I'm omnbka H3MepeHHs MeHee OAHOIO MOCAEHAHETr0 3HAKA, H ee MOXKHO He
yunTmBath, Ecnu uacrora oTkinoHsercs Ha 0,7 [, mokasaHnust 4acToToMepa cJe-
ayet yBeanuntb Ha | 3Hak (0,01 I'm), ecim ma 1 I'm—mua 2 snaka (0,02 Tu), n
BoOOHIe, NpH OTKJIOHeHHH wacToTH Ha AF Tl nokasamua clegyer yBeluuHTb Ha
0,02 (AF)2 Tu. OTHM COOTHOLIEHHEM Clefyer MOAb3OBATLCHA NpPH OTKJOHEHHH Yac-
TOTH OT HOMHHajna He Gojiee yeM Ha 3 I'l, NpH GONBLIHX OTKIOHEHHSIX MCMOJAb30+
BaHHE ONHCHLIBAEMOrO YacTOTOMepa HeLesecoo6pasHo. ’

Takum o6pasom, uacroToMep MNO3BOJseT NPOBOXMTL H3MEPEHHS YaCTOTH CETH
50 I'm 6% c nmorpemnoctsio, He mnpesbimaiomeft 0,01 T'm. ITepuogmunOoCTb U3«
MepeHuii — 5 pas/c.

[TepHonuyHOCTL H3MEPEHHH MOXKHO YBEJHYHTb, YMEHBUIHB YHCJIO TAKTOB, B
TeYeHHe KOTOPHX NPOHCXOAHMT CYeT, H COOTBeTCTBEHHO YBEIHYHB UACTOTy HMIyJb-
COB 3anoJIHEeHHsl, OAHAKO 53TO0 MOXEeT NPHBECTH K NOABJEHHIO JIOHOJ'IHP(TEJIBHOI:I 110-
TPEUIHOCTH H3Mepelui, O0COOEHHO B CHyyae HaJHyua IIOMeX B CeTH.

Yacrory KBapuesoro reHepaTopa MOXHO TaKXKe YMEHLIIHTh, COOTBETCTBEHHO
YMEHBUIHB 4YHCJIO HCHOJNB3YeMBIX B MHKpocxeme DD5 tpurrepoB. OpHako yMeHbe
UIeHHE 9acTOTH reHeparopa Metee 250 K[l HexKenaTenbHO, Tak KaK NPUBOXHT K
NOsIBJIEHHI0 OMWMOKH, CBA3aHHOR C NPOHSBOJNBHEIM COOTHONIEHHeM (a3 YaCTOTH ce-
TH H KBapIeBOro retiepatopa. B manHoM ciaysae ata owmbKa cBefeHa K MHHHMyMY
84 CYeT YCTAHOBKH TPHITEPOB MHKpOCXeMH DDJ5 B Hysnb mepex HayanoM cueTa.
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Puc. 145. Bpemenunda auarpaMma paloTH uacroTomepa

B xauectse VT1 MOXHO HCHOJb30BaTb JIOGOA MajIOMOILHBIA KPEeMHHEBHH Bhi~
COKOYACTOTHHI TPaH3HCTOP, B KavecTBe auojoB VD1 m VD2 — yo6he KpeMHHeBbE
MajoMownble AuOA. MukrpocxeMmsr cepud K155 MOXKHO 3aMeHMTb Ha aHaJOrHY-
Hele MukpocXeMsl cepun K133 uan K555.

UYactoromep, coGpaHHBIi (€3 OWHGOK H3 HCNPaBHHX JeTajed, HaJaKuBaHHA%
He Tpefyer. Konpencarop C5 ycTaHaBaHBaeTcs JHLIb NPH CaMOBO3GYXKIEHHH re-
HepaTopa Ha KOHCTPYKTHBHON €MKOCTH KBaplLa.

Ecnun uactroTomep He paCoTaer, cjegyeT NpoBepHTh paboTy ¢opMupOBatend,
KBapLeBOr0 reHepaTopa, HaJHYHE HA COOTBETCTBYIOMMX BHXOJAX MHKPOCXEM HM-
NyNbCOB B COOTBETCTBMM ¢ pHc. 145. PafoTy cueTunka MOIKHO NPOBEpPHThH, HOAAs
Bag Ha Bxop Cl DD6 uMmyabch ¢ uactorofi 1—10—100—1000 T'm or renepatopa
uMnyJbcoB. [as HaGmomeHus 3a COCTOTHHSIMH MHKDOCXeM CYeTYHKAa BHIXOJQHOA pe-
THCTP CJeAyeT NepeBecTH B DEXHM MOBTOPHTEJNS, OTKJIOYHB INUHY «3aNMHCh® OT
Buxoaa DD32 H MOAKIIOUHB ee K IIIOCY NMuTaHus uepes pesucrop 1 xOm. Bxog
c6poca cueTyuka clEAyeT OTKJIIOUMTb OT BhIxoga DD3.4 u 3asemautb. Ilpu oTKJO-
YeHHH OT oOWero npoBoja Bxofa cOpoca Ha HHAMKATOpaX JOJXKHE 3aroperhcs
Hynd. Tlpn 3asemieHun Bxoga cOpoca M NOJaue CYETHHIX MMIYJbCOB TOKa3aHHS
JIOJKHE M3MEHSATbCS, KaK 9TO GBUIO yKas3aHO BHIIe, T. e, 0000, 9999, 9998 u . A,

Ludposas mkana ¢ JIOMHHECHEHTHBIM MHIHKaTOPOM

OnscriBaeMOe YCTpPOHCTBO MOMXKET HCNOJb30OBATLCA C TPAHCHBEPOM HIR
PaAHONPHEMHHKOM, YacTOTa KOTOPOrO ONPENENAETCs 4acTOTAaMH OJHOTO, ABYX HIH
TpeX reHepaTopoB.

MNMpusnun paGoTH WKaJH B TpPaHCHBEpE ¢ TPeMs TIEHEPATOPAMM COCTOHT B
MOOYEPeHOM cUeTeé MMMYJbCOB ¢ wacTotofl puamasonxoro F1, mnaemoro F2 n omop-
Horo F3 reHepaTopoB B peBePCHBHOM CUETYHKE 33 CTPOro ONpeJeNieHHbie NEePHOAL:
BpeMeHH.

PaccmoTpuM B KauecTBe NpuMepa WIMPOKO PACHPOCTPaHEHHBIA BapuaHT BHGOpa
HacTOT TIETEPOJHHOB, HCMOJb30BaHHBIA B Tpancusepe UW3DI: wactora F1 B 3a-
BUCHMOCTH OT JHANMAa30Ha JeXHT B mpegenax 8..23 MIn, yacrora F2 usmensercs
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B fmuanaszone 5,5..6 MIu, uwacrora F3 cocraBiser 500 k[lu. Ilpu stoM BHEIXOA-
Has yacrora cocraBaser F=FI1+4F2-+F3 aaa ananasonos 28, 21 u 14 MI'm u F=
=F1—F2—F3 naa auanasoHos 7 u 3,5 MI'm.

Cxema nudpoBoft WIKaJH NpuHBeneHa Ha puc, 146 u 147. HMiamepsemune wacro-
re mocrymator Ha Bxoaw F1, F2, F3 u dopmupylotes B ycuiuTeAsx-orpaHuuu-
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Puc. 146. Cxema Gnoka ynpasieHHs UHGPOBOH LIKaJIE
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Puc. 147. KBapueshii reHepatop ¥ cYeTudk HUQPOBOH INKAJIEL

reqsx Ha tpamsucropax VT8, VT9, VTI0. Hx cxeMH UIEHTHYHH, 32 HCK/IIOYeHHEM
TOTO, YTO EMKOCTb KOHJEHCATOpa, UIYHTHPYIOUIro BXOAHOM pesucTOp B KaHalIax
F2 u F3, ypemuuena no 75 n®. Yacrora F1 MoxkeT mpeBbllaTh AONYCTHMYIO AJS
mukpocxeM KI155ME6, HCmOMb30BaHHEIX B pEBEpPCHBHOM CUETYHKE, NO3TOMY OHa
npeABApHTEJbHO ZesuTcs Ha nsa tpurrepoM DD5.2 cepuu K131,

Curaan artajoHHOH yacrorsl | MIm moctynmaer Ha NeKalHHIH JEJHTENb YAcTOTH
DD1—DD4 (cM. puc. 146), ¢ ero BExoga curHan ¢ yacroroli 100 T'u mopaercs
Ha BXOX (OpMHpOBaTeNsl BpeMEHHEIX HHTePBajoB, BhmoJsHemHoro na HIC DD5.1,
DD6, DD9, DDI1! u snemenrax DD10.3, DD10.4. PaGora ¢opmupoBaTensa uJuIo-
crpupyerca puc. 148. Umnysbent ¢ gacrorofr 20 TI'm mocrymaioT ¢ BHIXOJOB TPHr-
repos DD5.1, DD6.1, DD6.2 (cm. puc. 146) nHa Bxoxm siemenros DD9.1, DD9.2
n DD9.3, BumosHsawomux OGYHKIME [eliudpaTopoB M KjiamaHoB. Onement DD9.I
HponycKaeT OZHH M3 KaXKABIX NATH HMIYJbCOB MociefoBareibHocTH TH2 ¢ Buxona
11 DD4. 3Tu uMOYyJbCH YCTAHABJMBAIOT HCXOLHOE COCTOSHHE DEBEPCHBHOIO Cuer-
yuKa. 3ateM HMNYJbC B ¢ Beixofia 6 DD6.1 aautenbHOcThio 20 Me, mocTymad Ha
Bxog R Tpurrepa DD5.2, paspemaer penenue yacroTel F1 B sTOM TpHrrepe, m Hace
Tota F1/2 mpoxoaur uepes snementsr DD10.3 u DD10.4 Ha Bxox cCJOMeHHA pe-
BEDPCHBHOIO CUETYHKA.
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Puc. 148. NuarpamMma pabotsl dopmupo-  Puc. 149. Jnarpamma paGoTH AMHa-
Batesisl BpeMEHHHX HHTEPBAJIOB MHYECKOH HHAHKaUHH

dnement DD9.2 paspeilaer IPOXOXKJICHHE Ha DPEBEPCHBHLIA CYCTIMK B TEUCHHE
10 mc umnymbcos ¢ gactotoii F2, amement DD9.2 — mMmysncos ¢ gacroroit F3. Oa
HMIYJbCH TOCTYNAIOT Ha BXOJN CJOXKEHHS MM BHYMTAHHA DPEBEPCHBHOrO CUCTUHKA
B 32BHCUMOCTM OT JOIHUECKOTO YpOBHSl CHTHaJa, NOCTYNAIOMEro Ha BXox Yupas-
Jenusi wkansl, Ecniuw Ha Bxome YmnpasineHue Jor. 0, TO BKJIIOYEH JOTHuECKHE 3Je-
Menr DDI113 u ummyibcn vactor F2 u F3 npoxonmar Ha BXox ciloXeHHs (&u-
anasonn 14, 21, 28 MIu). Ecam Ha BxXode Jor. ¥npapieHue 1, Bkiatogen DDI1.1
H UMIYJAbCH NMPOXOXAT HAa BXOJL BHYHTaHMA (auanasoHn 3,5 u 7 MIm). Vmpas-
JAOWHAR CHrHAM MOXKeT ONpele/aThcsl NEepPekJiouaTeseM [HANma3oHOB TPaHCHBepa —
Ha nuanasonax 28, 21 u 14 MIu Bxoj ynpaBJeHHA NOJXKEH OHITb COSRMHEH C
of6WwyM NPOBOJOM, Ha OCTAJbHHX OCTaBJECH CBOOOIHBIM.

B pesynbraTe B peBepCHBHHI c3eTUMK 3alMCHBaercs gucio, B 100 pas MeHb-
Illee YacTOTH TPAaHCHBEpa, BHIpaXKEHHOH B repuax.

KopotkuM uMnysbcoM ¢ Bhixoga asjementa DDI10.2 mpoussojurcs nepenuch
pesymbrara u3 cueryuka DD15—DD20 B casuraromuit  permetp DD21—DD28
(cM. puc. 147). Hupukanmua pesylbTaTa NOpOM3BOAHTCA JHUHAMHYECKHM CHOCOGOM
Ha BAKyyMHOM BOCbMMpaspsfHOM JIOMHHecleHTHoM uHaukarope HGI rtuma HB-21.
Pa6ora snementos DD7,DDS8,DD12,DDI13 u Tpausuctopos martputtet VT11—VTI4,
ofecneqHBalOMIUX AHHAMHUECKH pPeXuM pabOTH HHAMKATOPA, HJIIOCTpHPYyeTcs
puc. 149. Ha Bxoxm saementa W-HE DD8.!1 (cM. puc. 146) momaioTes CHrHanH ¢
gacroramu 100, 10, 5 u 1 kI'y, B pesyasrare zero Ha Bmxoge DDI10.1 ¢opmupy-
foTcAl MayKH M3 YeTHpeX HMIYJbCOB KaXnas, CAEAyIOliMe APYr 3a JAPYroM ¢ uac-
torofi 1 kI'u. Yacrora noBTopeHus HMmy.abcoB BHyTpu mnadku — 100 klm. Cdop-
MUDOBaHHHE NaukM INOJAIOTCA Ha BXOJ CABHra cJBHramomero perucrpa DD2]1—
DD26 (cM. puc. 147), 3aMKHYTOro B Kojblio. Ha BHIXO2X NOCHGIHMX UETEIpEX pas-
panoB cpsuratpouiero perucrpa (DD26) mocnenoBarebHO (GOpMHEPYIOTCS KOXHI, €O-
OTBETCTBYIOUIME HuppaM, KOTOpHE HEOOXOXMMO HMHAMUupoBaTb. Koxm uudp moga-
lIorcAd uepes NpeoGpazoBaTesib ABOMYHO:JECATUYHOrO KOAA B KOJI CEMHCEIMEHTHOro
uhnukatopa DDI12 (cum. puc. 146) u rtpansmucTopw TpaHaucTopHuX Marpum VTII,
VT12 —Ha cOOTBeTCTBYlOUIME aHOAH HHAuKaTopa HG1. OnHOBpEMEHHO ¢ Kamuoit
nojayefl MauKH H3 TETHpPEX HMIYJAbCOB Ha cueTHHt Bxon cueranka DD7 nopaercs
HMOYJbe, TMEPeKNOUAMUA €ro B HOBOG COCTOSHME. BHXONH CUETIHKA COGIHHEHH
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co Bxojamu jemmbparopa DDI13, BexoAH nellndpaTopa yepe3 TPaH3UCTOPH MAT-
pun VT13, VT14 ynpasasmior cetkamn ungukaropa HGI. B pesyabrate B uuzuxa-
TOpe TMoOuepeHO 3aXKHUraTed HeobXoquMble MUOPHL.

Mocne yeranoBku B 0 cuetunka DD7, npoucxoasinedi OAHOBPEMEHHO ¢ Te-
penHcblo MHGOPMAalMK M3 DEBEPCHBHOrO CUETUMKA B CHABHTAlOMuUA DErucTp, Ha BH-
xozax DD26 ¢opmupyercs koi uubpH JxecATkoB Merarepn. OpHOBPEMEHHO Ha
ceTky cenbMofl nudpm unpukatopa KB-21 (cuer nudp B Hem Benerca cmpasa
HaJleBO) Mojaercs MOJOXKHTENbHOe OTHOCHTEJbHO KaTOJa HaNpsiKeHHe W 3aropa-
€ercsa coorBercrByiomas nugpa. Cnyers 1 Mc nmojaercs nmayka HMMYJbCOB, Ha BHI-
xoze DD26 mossisercs koj NuGpPH eAHHHI| Merarepl, Ha cerky mwecTofi mudph
HHIMKATOpa TOJAeTCs INOJIOXKHUTEJbHOE HampsaxeHHe H T. A. OJHOBpeMeHHO ¢ 3a-
JKMraHHEM. IIecTol uuPH TOJIOKUTEJIbHOE HANpAXKEeHWe MOJaeTcd W Ha aHO4 3a-
nAToll, B peayJbTaTe 4Yero Ha HHAHKATOPe UHU(DPHL Merarepy oOT OCTaJbHEIX UHQP
OTAENAI0TCA 3anATof.

Humnyibcn nepenncH nudopManuu uMeroT yacrory 20 T'm, uMmysbcH Ha ceT-
KaX HHAuKaTopoB — 167 T'm, B pesyibTate uyero B K2XKJAOM HHKJAE H3MEpeHHs
xaxnas unubpa saropaerca 8 pas. JInA MCKIIOYEHHA NOACBETKH CErMEHTOB B MO-
MeHTH CABHra Ha Bxoj raumenusi S mnpeobpasoBareasd kogma DDI2 moparorcs ra-
csmue uMnyJabcol ¢ Beixoga DD8.2 ¢ yacrorofi 1 kI'nt.

TTpumenennnfi cmoco6 AHHAMHUYECKOH HHAMKAUWH IO CPaBHEHHIO C HCNOJb30-
BaHHEM MYJbTHI/IEKcOpoB Tpebyer MeHbllero uuciaa MC u 3HaunTeJbHO mpoule
B MOHTaXe penefi,

IMuranne wuapumkatopa HGI ocymecTsaserca OT MOCTOBOIO BHIIPSMHTENA Ha
puonHoit Marpuue VDI ¢ gomgencaropom Cl. Ilmoc BHnpsAMJeHHOro Hampsxe-
HUSA COERMHEH C TJIIOCOM HCTOuHHKAa 5 B, Munyc — uepes craGuautpon VD2 u nu-
onpl VD3, VD4 ¢ KaTonOM HHAMKATODA.

Huoxpl VD3 m VD4 06pa3yloT HCKYCCTBEHHYIO CPeJHIOI TOUKY HampsKeHHS
nakana HGI, crabumurpon VD2 ofecneunBaer samupamplliee HanpsxKeHpe Ha ceT-
xax uudp, HHAHKALHA KOTOPHX B JAHHEA MOMEHT He NPOH3BOAHTCA.

B cuerunke VD15—VD20 (cm. pue. 147), kak ykassiBajoch BhIlle, ajreGpa-
HYECKH CYMMHDYIOTCA pe3y/bTaThl HM3MepeHHs Tpex uactoT. H3-3a mpoussosibHOro
COOTHOLIEHHs (a3 H3MEPSAEMEIX 4YacTOT W STaJOHHOH uactothl | MTn Kaxzaaa u3
YacTOT H3MepserTcd co cayuafinofi ownbGkoi B eauHHuy MJsaguero paspama. Iloa-
Hasd OIHOKA MOXET NOCTHIaTh TPeX eAMHHHN, NMPHUUeM BEJHYHHA OIIHGKH A KaX-
JOro UHMKJI2 H3MepeHHH cayuafina, B pesysbraTe uudpa COTEH repi MOXKET Xao-
THYECKH H3MEHATbed 20 pas B CeKyHAY.

Ina yMenbienns sroro sBnenust Tpurrep DD5.2 ycranaBiumpaeTcs B (DHKcH-
POBAHHOE COCTOSIHHE Tnepej HauajJoMm cuera uactoTht F1, yTo yMeHblIaeT Heompe-
JleJleHHOCTb ero HauanabHo#t ¢dassl. Kpome rtoro, Bxox maaammero paspasa MC DD21
COENHHEH ¢ O6muM NPOBOJOM, B pe3yJbTare uero WHAHuUpyemas Hudpa coreH
Tepll BCerja 4YeTHAss M JHANa30H XaOTHUECKOr0 H3MeHeHWs UHPP COTEH repy CHH-
XKeH 0 BO3MOXXHOr0O MHHHMYMa — OJHOTO 3HaKa.

KoHeTpykTHBHO Hu(pOBad IIKaja BHIOJHEHa Ha ABYX ABYCTOPOHHHX Ieuat-
HBIX miarax rabaputubiM pasmepoM 85X 130 MM H3 CTEKJOTEKCTOJHTA TOJIIH-
#oft 1 mm.

Ha nevatsoff nnate ¢ peBepcHBHEIM CUETYHKOM W CABHralOIUM DECHCTPOM pac-
TIOJIOXKEH TaKkxke KBapueBHA remeparop Ha Mukpocxeme DDI14. Ilnatel coeauHeHH!
MeXJ1y coGoft ueThipbMsi crofixamMu BHIcOTOR 22 MM. BuBoam wumaukatopa HGI
BIIAsfHHl HEMOCPEACTBEHHO B OTBEPCTHS NEPBOf NeuaTHON NMJATH, & ¢aM WHAUKaTop
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Puc. 150. TTevarnas nnara 6J0ka ynmpasJeHUS

YCTAHOBJICH B NPOMEXYTKe MeXAy MeYyaTHBHIMU MiaravH. Bes KOHCTPYKIHg HOMelle-
Ha B aJIOMHHHeBBIE Kopnyc ¢ rabGapurHbiMu pasmepamu 33X 135X90 mm. Bepxuas u
HUXXHAS CTEHKH KOPNyca HMET BEeHTHJALUHOHHbIE OTBepcTHA. IlepexHss CTeHKa
KOpIyca H3rOTOBJIEHA H3 3eJIEHOrO OPraHHYeCKOTO CTEKJA.

ITpr wmcnonb3oBanun MukpocxeM cepusr K133 B miockux kopmycax pasMepH
naat Moryt OHTb yMeHbilenn Ro 50)<125 mm. Yeprexy nevaTHHIX mAaT RS 3TOrO
ciayuast mpHBefieHn Ha puc. 150 m 151, pacmonoxkenue neranefi Ha maarax — Ha
puc. 152 u 153.

K rtpancuBepy mkana noaxniouaercst yepe3 paswem PIT15—15TB, ycranosJeH-
HH Ha 3ajgHed cTeHke wopnyca. [aa nuTaHMs IUKaAb HEOOXONMMH IepeMeHHEe
nanpaxenns 30 B 5 MA; 24 B 35 MA u crabuiu3supOBaHHOE NOCTOSAHHOE HAIDH-
xenme 5 B 1 A. OGmotku Ttpancdopmaropa 30 u 2,4 B nOmKHH ObITH H30JHDO-
BaHBl MeXJY coGOf M OT JPYrux Hemel. .

Hanpsukenns usmepsiembix wactor F1—F3 Moryr Haxoguthes B mpejenax
02..5 B.

Yactora KBapueBOro reHepatopa Moxer GOuTh kpathofi 100 x['m B mnpexenax
or 100 kI'm n0 1 MIu, 1,2 wam 1,6 MI'u. [ins moiyyewuss Ha BRIXOHe AeuTens
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Puc. 152. Pazmemente nerajeii Ha nyare 6J0Ka ynpasJjeHHs
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Puc. 153. Pasmenienne peraneit Ha TJjaTe reHeparopa H cueTyHKa

gactott 100 kTu caepyer wucnosbsoBath MukpocxeMn KI155ME2, K155ME4 uan
K155HE5 B pexXuMme COOTBETCTBYIOLIErOo KO3(¢uUHEHTa JeNeHHA HacTOTH, COCAH-
HUB BHIBOJW MHKPOCXEMH B COOTBETCTBHH ¢ Tala. 3.

Ecau B TpaHCHBepe HDOM3BOAUTCH BHYHTAHWE TOJBKO OJHOR HYacTOTH, BHIXOR
12 DD9.2 caepyer NOAKIIONHTD K JONOJHHTENbHOMY Bxony DD10.3, B Kauectse
KOTOPOro HeoGXOZMMO ycTaHOBUTb TpexBxonoBofi smement M-HE, a Buxoms 1 u 2
DD11.4 o6bepunutb. Ilpu TakoM u3MeHeHud yactora F2 Bcerga GyneT nopaBaThb-
¢4 TOJBKO Ha BXOJ CJIOXKEHUS.

Ilpu ucmosb30BaHWH WIKAJH B PafHOBEIIATENbHOM NPHEMHHMKE BMECTO YCTaHOB-
KM DEBEpCHBHOIO CueTyHKa nepej HauajgoM cyera B ( HeobXojguMa 3amHch B CUeT-
9HK “9HcJa, COOTBETCTBYIONIEro NnpoMeXxyrouHoft gacrore. Eciu B NpueMHUKE OJfHH
TeTepoJHH, YacToTa KOTOPOro BCerja BHIIE NPHHHMAeMOf, a nmpoMexyTouHasd yac-
rora 465 kIu, B cuetunk HeoOxojuMo 3anucatbh yucao 99535 kIT'm. B stom cay-
wae npu Nojaue CHrHAJa C 9acTOTOM rerepofHHa Ha BXox Fl Gymer mpoucxoauts
nepenonHenue cuerunka W Ha HGI1 Oymer mupuuupoBaTbhcs uyacToTa NpHEMa,

Jas npeBapuTeNbHONR 3aNHCH B CUETYHK HEKOTOPOrO YHCAa K OGIIEMY NPOBO-
Ly HEOGXOZMMO NORKMOYATh TOJbKO 4acTb BxofoB D1—D8 MukpocxeMm cueryuka,
ITpu npomexyrounofi yacrote 465 klu HeoGxoxumo 3amucatbh uuciao 99 535 kT,
pas yero y Mukpocxem DD20 u DDI19 coezunuth ¢ o6WuM npoBoZoM BXoxs D2
u D4 (zamucy uncna 9), y DD18 u DD16 —Bxoau D2 u D8 (uucio 5),y DD17 —
Bxoxu D4 u D8 (uucao 3), y DD15 — Bee Bxoan D (uucao 0).

ITockoabky npu ofHOM rerepopune BXOAH F2 u F3 He HyXubl, SMeMeHTH ycH-
Jureneli-orpanuuuTenefi STHX KaHAJNOB MOXKHO He ycraHaBnnBaTb a BuBOAH | u 8
DDY coexunutb ¢ 00IHM MPOBOAOM.

Ilpu orcyrcrBun MukpocxeMnl K514MJ[1 BvecTo Hee MOXKHO HCNOJb30BaTh
KI155IT15 uau K514M 2, Bkmouus Tpausucrope Matpun VTI1 u VT2 ananoruu-
HO TpaHauctopaM VTI3 u VTI4, [ONOJIHHTENBHO YCT2HOBUB MEXKAY 6a3aMH TpaHs
3HCTOPOB M BHIXOZAMH MHKDOCXEMH DE3HCTOPH C conpotuBJeHueM 1,5 kOM,

Mukpocxemn K131TM2 moxuo samenuts #a K130TM2, K531TM2, K530TM2,
B ycunurensx-orpanuuutensnix tpansuctropil KT316A Moxuo aamemurb Ha KT316 ¢
JIOOHMH OyKBEHHHIMH WHIEKCAMH HJIH APYTMMH HMIYJbCHHIMH TPaH3UCTOPAMH ©
BpeMeHeM paccachiBanua He Gojee 15 me, auomm KJI503A — moGHMH KpeMHHEBHIMR
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puonaMu. B kauecrse VD1 MoxHO ucnonb3oBaTh JoGele AMOAEI ¢ pabOYHM Ha-
npsikeHueM He Menee 50 B, B kauectBe VD2 moGofi craGuamtpon Ha 6..10 B.

Huauxkatop HUB-21 MoxHo 3amenutb Ha FIB-18, yBeanuup HanmpsikeHue Haka-
na a0 5 B, uax IIecTbiO JIOGHIME OXAHOMECTHEIMH BAaKyyMHEIMH JIOMHHECHEHTHEIMH
HHIMKATODAMH, YCTZHOBHB COOTBETCTBYIOLiee HAaNpPSIKEHHe NHTAHHS.

Tpausucropuste Matpuusl KTC622A MoXHO 3aMeHHTb JIOGEIMM KpPeMHHEBhH-
MM p-N-pP-TPaH3UCTOPAaMH C JONYCTHMEIM HampsiKeHHeM KOJUIGKTOP — SMHTTED He
menee 40 B. '

Ipu orcyrcrBuM OMHOGOK B MCHPABHHX A€TaJsfiXx B IIKaje NPH HACTpofike He-
©06X0AMMO JIHIIb YCTaHOBHTb TOYHO YACTOTy KBapHeBOr0 I'eHepaTopa HOAGOPOM eM-
KocTH Koufencaropos Cl4 u C15.

Ha puc, 154 npuBeseH BapHAaHT CXEMH JHHAMHUECKOR HHAMKAIHHM C HCHOJb-
30BaHMeM My.bTHIJekcopoB KI55KII7. B sToM cuayuae CABHralOWMi DPerHcrp Sa-
MeHSIOT CTaTHYECKHM perucTpoM Ha muxpocxemax KI155TM5 mim K155TM7, moxkuo
coxpanutb K156HPl. BMecTo caBHra HCHOJb3Yercs ONpOC COAEPXKHMOIO pPerHcrpa
‘mamaTH Myabtangaexkcopamn DD27—DD30. Muxpocxema DD8 u anement DDI10.1
NIPH 5TOM He HYXHHI, BX0A S DDI12 nago ocraButh CBOGOLHBIM.

YCTpoficTBO AHHAMMYECKOA MHAMKAINHM C HCHOJb30BAHHEM MYJIBTHILIEKCOPOB
CJIOXHEe yCTPOfiCTBA CO CABHTAlOIMMM DPErHCTPOM, €CJIH HE0GX0AMM HPOMEXyTOd-
HHA peructp xpaneHus uHbopmanun. Ecau ke Takofi peructp He TtpeGyeTcs, Ha-
NpUMEp NpPH HHIAHWKANMH NOKA3aHMA SJEKTPOHHBIX YacOB, CXeMa C MYJIbTHILIEKCO-
pamu Tpebyer Menbmero umcia HC. ITostomy B ciayuae o6benuHeHHs NHbPOBOR
{IKaJE H SJCKTPOHHHIX 4WacoB, coGpaHHBEIX, HampuMep, mo cxeme puc. 97, MOXKHO
DEKOMERJ0BaTh CXeMy [AMHAMHYECKOH HHAMKAUMH C HCHOJb30BAaHHEM MYJbTHILIEK-

70271 7027 copos. B stoM caydae B Kauect-
i RG], RS Be DD27—DD30 (cm. puc. 154)
D D2 2K 1028 K ﬂﬂzz«ug HEOOGXONUMO YCTAHOBHTb MYJbTH-
§:%€ i“”fﬂm{ﬁ@‘—z, naexcopw KI55KII1, B xauect-
< K 7725105 Be DD13 — nemmudpaTop
44 & KI155M][13, BKIOUHB IOMOJHH-
4 TEJILHO MEXAY ero BHXOJAMH
7 ¥ 06a3aMH [JBEHAJNATH KJioUe-
| —4 7 BEIX TPaH3UCTOPOB  DE3UCTOPH
l ” -
; VU 7728wy  COTPOTHBIEHHEM 1,5 xOm. Cuer
' Il P1E L mog unk DD7 nonxen paGoraTh B
I P 7750 <%  pemume genesus Ha 12. MHzm-
JI26 ey ) 8  KaUHi AOJXKHA  OCYIIECTBAATH-
S 1] /6 |7 | KWZ%%Z cs Ha ABYX HEAuKatopax HMB-21
IN 17 2 bk 71728 /;@”ZLM win  HWB-18, aHoABI KOTODHIX
: IIJJi g—»f(ﬂ]zy ‘—ng 0GbeHHeHE. MeXa1y BHXOXAMHU
07 HHTETPANbHEIX MHKDOCXEM HYacoB
o 2 I—‘LA H ch’o,uamu M; nimnne}ccopos
Tepenuce 7 o
2 YCTAaHOBKH PETHCTPOB NMaMATH HE
K77 707 4 .

K0 707 Tpebyercs.
K& J7 e — Ilpu uCIONL30BAHHH B Kaue-
J027-0026 K755TME ctse DD27—DD30 Muxpocxem
Dh27-4030 A155K177 K155KI1 nan K155KII5, umero-

. " TOJIbKO HHBEPCHHE BHXOJH
Puc. 154, Cxema ycTpolicTBa AHHAMHYECKOH HH- X P OJLHL,

JHKANAW C RCHONb3OBAHWEM MYJBTHIJIEKcOpoB ~ HEOGXOIMMO MeXIy HMX BHXOAA-
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MH u Bxogamp DDI2 BxJloyHTb HHBEDPTOPHl, HAOPUMED OAHY MHKDOCXEMY
K155J1A3.

GpoHTH HMNYJbCOB HA BHXOfax MukpocxeM cepun K185 umeior manyio miu-
TEABHOCTb, YTO fIBJSETCS HCTOYHHKOM 3aMETHHX MOMEX BO BXOAHOM TPAKTE TpaH-
CHBepa HJM pajuvonpHeMHHKA. [lis HCKIIOUEHHS NOMEX BCe IeNM MUTAHHS IEeJeco-
06pa3Ho BBOAMTL B KOpHyc IIKaJu 4epe3 [-o6pasnble LC-duipTph ¢ ucnoassosa-
HHeM apocceneli Ha 20 .. 100 MKI'H H mMpOXoAHHIX KOHJAEHCATOpoB eMkocTbio 4700 nd,
HeoOXOZHM TaKXKe XODOWMA 3/JeKTPHUYECKHA KOHTAKT MeXIy KOpIycaMH IIKajbl R
npubopa, B KOTOPHA OHa BCTPOEHA.

YuusepcanbHaa wudposas MWKala ¢ NOJYNPOBOXHUKOBBIMH
HUHJIHKATOpaAMH

OT/nnuueM onucHBaeMofi 3iech unudpoBOfi IKaNH SBASETCS BO3IMOXHOCTH
€e HCNOJb30BaHAS B TPAHCHBEPaX C Pa3JHYHRIMH 3aKOHaMH GopMHpOBaHHs palo-
uefi 4acTOTH.

Tak e, KaK H B ONHCAHHOM BHIIE YCTPOACTBE, HHAHIHpPyeMas 4YacToTa Om-
penensiercss yacrotaMn Tpex rerepoaunoB — F1, F2 n F3. Uacrora amanasonzoro
rerepogrHa F1 3anuchiBaeTcsi B DEBEPCHBHBIA CYETYHK BCEra € MOJIOXKHTEIbHBIM
3nakoM. Yacrora onopHoro rerepoguna F3 cymmupyerca ¢ F1 B cuerunmke Ha gH-
anasoHax 28, 21 u 14 MI'm u Buuuraercs u3 yacToTe Fl Ha jnanasonax 7 #
3,5 MI'y, Tak e Kak 3TO NMPOHCXOAHT B ONHCAHHOM BhIE IIKAje.

IIpuRnMNNasbHOE OT/IHYHE HMEeT MECTO MPH yueTe UacTOTH NJIABHOTO TIeTe-
poaura F2. Dra yactora B 3aBHCHMOCTH OT 3aKOHa paboTh MOMET HJH BCErAa
cymmupoBaThest ¢ Fl, wiM Bcerna BHIUMTATbCSl H3 Hee, MOXKET HA BCeX [JHAaNa3oHax
cknanbiBaThes ¢ F3 (Kak B mpelwigymed IIKaje), MOXKET Ha BCeX AMANasOHax Bh-
uutatbcsi M3 F3. BosMoXHHe BapHaHTH paGoTH ILIKa/jH NpHBEAEHH B Taba. 6,
Tam xe npuBeAeHH HEOGXOZMMBIE COENHMHEHHs! B CXEMe IUKAJE, CXeMa NpHBENEHA
ra puc. 155 u 156.

TaGaugab
3akoH GOPMHDOBAHHSA CoeMHHTD
F=F!l +F2+F3 GuMHuaN
F=Fl—F2+F3 GuNHu M
F=Fl*=F2 +F3 GuE HuD
F=F1F+F2+F3 GuD, HunE

3apapmufi resepatop (cM. pue. 155) cobpam Ha Muxpocxeme DD1 u paGoraer
Ha uacrore 100 x['u. dra wacrora gemnrcs xo 10 I'm gesnresem DD2—DDS5, wace
Tora 10 ['m nmocrymaer ma pgenurenp Ha 5, co6paHHHA Ha Tpurrepax DD6.2, DD7.1,
DD7.2. PaGora sToro neiHTensi NpOHCXOAMT aHAJOTHYHO paboTe TAKOro XKe Ae]H:
Tes NpeAbifyllelf 1WKaJb, HO [JHTEJBHOCTb HMIYJIbCOB Ha BHIXOLE TPHITEPOB YyBe-
JIHYeHA MO CpaBHEHHIO ¢ pHc. 148 B 10 pas, KPOMe TOro, HECKOJbKO H3MEHEHA
cxeMa HOPMHPOBAHHS MMINYJbCAa yCTAHOBKH.

UYacrora F1 meaurcs B Tpurrepe DD6.1 na aBa M mOCTynaer Ha BXOJ CyMMHpO-
BaHH# CYETYHMKa, cobpanHoro Ha MukpocxeMax DDI12—DD18 (puc. 156) npm Bcex
8aKoHaxX paGOTH MIKaJH,
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Puc. 155. Cxema Gnoka ynpasieHHsi yHuBepcaibHOR mnuGpPOBOf wIKaJIH
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Puc. 156. Cxema cueTyuka yHHBepcaJbHOH nu(MPOBOH IIKaJH

Yacrora F2 nocrynaer Ha Bepxuufi saeMeHT M muxpocxemur DD10 w nuxuuft
saemenr M Mukpocxemn DD11. Bxogmt G u H ykasaHHHX 3/eMEHTOB HOAKIIOYA-
1ores K Buxoxam D u E nepexarouarens auamasoHoB SAl mam k HcTouHuKaM Jor. 1
{M) nam aor, 0 (N) B coorsercTBuH c Taba. 6.

Ecin ma Bxon G mopana Jor. 1, Ha Bxox H — jor. 0, yacrora F2 IPOXOAUT
Ha BXOJ CYMMHPOBaHHS CUETUHKA HE3aBHCHMO OT [Hama3oHa, peaausyercs nepshHft
8akoH paboTH wkajiu. Ecnum Ha Bxoa G nogatb Jor. 0, Ha Bxog H — jor. | —ua-
crora F2 Oyner Bcerga NpoXOAMTb Ha BXOA BHIUHTAHHS cueTynka, OyneT peaJus
80BaH BTOPOH 3aKOH paGOTH HIKAJH,

Ilpu noaxmwouenun Bxoga G k Bexoay E nepekmouarens, H-—x D na au-
anasonax 7 # 3,5 MI'u npoucxozut mojaza wacToTH F2 Ha BXoj BHUHTaHHS pe-
BEPCHBHOTO CUETYMKA, Ha AnanmasoHax 28, 21 m 14 —ma BXoj cjoXeHHus, peanusy-
ercsl 3aKOH, aHAJOTHYHHA 3aKOHY PaGOTH ONHCAHHOM BBHILIE IKAJTHL.

Eemn Bxog G mozkmounts kK Touke D, H—xk E, peanusyercs uerBepThfi 3a-
ROH paGOTH HIKAJH.

Yacrora F3 HesaBucuMo OT BapHanTa paBoThl Wkajaw cymmupyercs ¢ Fl na
auanasonax 28, 21 u 14 MI'u u BHuMTaercs u3 Hee Ha pguamnasoHax 3,5 m 7 M,

Bpemst cuera wactrotn F1/2 cocrasnsier 200 mc, uactrora F2 u F3 — mo
100 mc, mosToMy B CUETYHKE 3amHCHBaeTCi 4YacTOTa PaGOTH TPaHCHBEPA € TOU-
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Hoctbio 40 10 T'm. Iludpa RecsTKOB repll 3amuchBaeTcsi B MHKpocXemy DDI2, ge-
carkos Merarepy — B DDI18. Ilo uMmyabcy nepemucn nndopManus H3 MHKDPOCXeM
DD13--DD18 nepenuceBaetcsi B perucTp Xpamenns DD19—DD24, npeoGpasyercs
B KONB CEMHCETMEHTHONO HHAHKaTopa B MHkpocxeMax DD26—DD30 m uRAHUHDY-
eTcsl MOJYNPOBOJAHUKOBBHIMH CEMHCErMEHTHBIMH HHAMKATOpaMH C OGIIEM KaTOXOM
HG1—HGS6.

Ha ungukatope HG1 oro6paxaiorcsi coTHH repl, Ha uHgmkatope HG6— ne-
catku Merarepu. Lludpa necsaTKOB repm He wHAHNUpYeTcs, MEKpocxema DDI2 cay-
KUT LA HCKJIOUEHHST XAOTHYECKOrO H3MeHeHHs MJaajuefi uudpel HHAHUHMPYeMOR
YacTOTH H3-34 CAyyafiHOro coorHOmIeHHsl (a3 cumTaeMuHX yacror (cMm. c. 118).

BxoiHHE (OpMHPOBATE]M IWIKAJNBH BHIOJHEHH NO TeM Xe CXeMaM, 4TO H 8
npeasiaymeM ycrpoficrse. KoHcTpykTHBHOE odopMJjeHHe IUKaJH MOXeT OHTb cAe-
JaHO MOJOGHEIM ONHCAHHON BHIIE IIKaJje, BO3MOXHH YKa3aHHHE [JI7 Hee 3aMeHH
5JIEMEHTOB.

Muxkpocxemet K514KJI1 moryr Gbithb 3amenensl Ha KP514UMI1, a nmpu me-
MOJIb30BAHHH IOJYIPOBOJIHHKOBHX HHANHKATOPOB ¢ o6muM anHogoMm — Ha K514M]12,
KP514M12, KI155III15. B 3roM caydae MexXAYy BHXOZAMH MHKpPOCXeM H KATONOM
HHAHKATOPOB HEO6XOLHMO YCTAHOBHTH OTPAHHUHTEJbHBIE PE3HCTODHL.

Ecmu B wKajse HCmoNb30BaTh Mukpocxembl cepun K133, ee moxuo coGpars
Ha JBYX MEUaTHHX maatax pasmepamu 11080 MM, uepTeXH KOTOPHX IDHBEJEHE!
Ha pre. 1567 m 158, pacmosoxeHnne s/ieMeHTOB Ha HHX — Ha puc. 159 u 160.

Ipu c6opxe cxemul puc. 155 ma maate puc. 157 HEo6XONHMO COGXHHHTL MEXKAY
co6ofi Toukn G, H, D, E, M, N B coorBerctBuu ¢ Tabs. 6, a Takxe Toukn A—A,
B—B, C—C.

Ha neuatHoit mnare puc. 158 mpepycmoTpenn MecTa ajsi YCTAHOBKH OrpaHHuH-
TeJbHBIX PE3HCTOPOB CBETOAHOAHBLIX HHAHKATOPOB ¢ OOWEHM aHopoM. Ilpu mx ycra-
HOBKe CJe[yeT paape3aTh NPOBOIHHUKH, COEJHHSIONIHE BHIXOAH MuKpocxeM DD25—
DD30 ¢ BHIXOAHHIMH KOHTAKTHHIMH ILIONIAJKAMH, H YCTAHOBHTb B Pa3phiB NPOBOA-
HukoB pesucrops THma KKMM-0,05. Ecim Takux pesHCTOPOB HET, MOXKHO YCTAHOBHTb
pesuctopst MJIT-0,125 p aBa cj10s Mo BHICOTE.

Ha neyarnofi maarte puc. 157 mpeaycMoTpeHO MecTO AJsi yCTAHOBKH MHKDOCXE-
M DDO, 4To mosBoJfeT HCHOJL30BATh B IUKAJe KBApIEBHIE PE30HATODH € YACTO-
tofl, kpatnoft 100 xI'm or 200 xT'u mo 1 MTIu, a rakxe 1,2 MI'm u 1,6 MIn
(cv. c. 23 u Taba. 3).

Hudporoii reneparop xauawuieiica yacToThl

OnuchiBaeMHf mpHGOp COBMECTHO C OCLUJIOrpagoM MO3BOJSIET BH3yaJb-
HO KOHTDOJHPOBATh H H3MePAThb AaMIVIHTYAHO-YacTOTHHE xapakTepucTHku (AHX)
PAasIHYHBIX HH3KOYACTOTHHIX YCTpOICTB: NpepycHAHTeNell-KOppeKTOpoB, TeM6po6io-
KOB, 3KBaJafi3epoB, MarHHTO(QOHHHWX YCHJHTeJefl 3alHCH U BOCOPOH3BEZCHHS H T. K.
Or 3maunTenpHO oO6JerYaeT HAcTPONKY TPaKTa 3aluCH-BOCHDOM3BENEHHS MATHHTO-
($OHOB, YCTAHOBKY ONTHMAJbHOIO TOKA MOAMArHHYHBAHHA.
lenepatop ¢opMHpYyeT Ha BHXOJE CHHYCOHLAJbHOE HANDSIMKEHHE AUCKPETHOTO
pana uacror: 0,12; 0,25; 0,5; 1; 2,5; 5,2; 8, 10, 12, 14, 16, 18, 20 u 22 xT'u. drtov
HaGop CHrHAJOB MOBTOpsieTcs ¢ 4acToTodi okodo 5 ['m, m Ha 3xpame ocuuinorpada
nanofaercss ycToiuHBoe H306pakeHHe. [emepaTop mOYTH IOJHOCTBIO coGpaH Ha
IH(POBHX MHKDOCXeMax, 4TO OGECHeuYHBAET MOCTOSIHHYI0 AMIJIMTYAY HANDAMXKEHus Ha
BBEIX0/1€, HE3aBHCHMO OT ero 4acToTH. MakcuMalibHOe BHXOZHO@ Hampsikenne 5 B.
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Puc. 161. Crpykrypuas cxema I'KU

CrpykrypHas cxema mpu6opa nokasaHa Ha puc. 161. C 3agamouero reneparo-
pa Gl npsiMOyroJbHEE HMOYJAbcH ¢ 4YacToTofl caegoBanHa 11,2 MI'm nocrymaior
Ha BXOJl ynpapiseMoro AejnTeas dacToTel Ul, QOopMUpYIOUIEro NayKy MPSMOYIoJb-
HBIX HMOyJabCOB AHCKDETHO H3MeHsiowleficss yactoTh. C BHXOZA AGTHTENA CHILHAJ
moctymaer Ha BXoj npeoGpasosatens U2 npsAMOYroJbHOrO HampsIXKeHHS B CHHY-
corjasbHoe. B cocraB npubopa BXONHT TaK¥XKe YCTPOKCTBO DYYHOro yHpaBJ/eHHS
Al, mnpukartop cocrosiHui Aeanteas HGl # ¢opMmupoBaTeJb CHHXPOHHSHPYIOIWHX
HMiyabcoB U3, HeOOXOAHMBIH IS CHHXPOHM3AallHM ocuuiorpada NpH HACTpoiKe
KaHa/Ja 3alHCH-BOCIPOU3BEIEHHS MArHHTO(OoHA. CHHXPOHH3HPYIOUIRE HMIYJibChl ¢op-
MUPYIOTCST H3 HCCIeAyeMOro CHMTHAJA, T. € H3 CH[HajJa ¢ BBIXOJa MarsuTodoHa.

IlprunnnuanbHas cXema npuGopa uzobpaxena Ha pHC. 162. 3agaowui reHe-
paTop co0paH mo cXeme MyJbTHBUGpaTOpa Ha 3/jeMeHTax MukpocxeMul DDI. C ero
BHIXOJA NPAMOYrOJbHBE HMIOYJbCH MOCTYNAOT HAa BXOA /AEJHTENS C MNEPEMEHHHM
KO3 QHIMEHTOM [AeMeHHs, BHIIOJHEHHOro Ha Mukpocxemax DD2, DD3. ¥mpasnaser
JesHTeNeM TIeHepaTop, co6paHHB Ha MuKpocxeMe DD12. HMnydabchl ¢ wacToTok
caegoBanns okoao 70 I'm ¢ ero BHXOja (B pexHMEe aBTOMATHYECKOTO yMpaBJeHHS)
HAH C BHXOJZa RS-Tpurrepa na saeMmentax DDI3.1, DDI13.2 (B pexuMe pPYHHOro
yUpaBJeHHsl) NOCTYNAOT Yepe3 KOHTAKTH mepekJamuaTteas SAl ma BXOA CHUETYHKa
DD5. Coeannennnlii ¢ ero Bexofamu Aewndparop DD6, B cBoio oyepeab, ynpapJs-
er paboToii wudpaTopa Ha nxoxax VD3—VD35 u rpurrepe DDI17.1, ¢opmupylo-
LIero KOA, yNpaBjsiowuii paGoToff AeanTend. DTOT KOA 3aBHCHT OT TOrO, B KAKOM
COCTOAHHR HaxoAuTcss cdeTynk DDD, yto u o6ecneyHBaeT HeOGXOZMMBIE Ko3b(H-
nHeHT jenemHs. Tax xak Ha BuHXoje MuKpocxeMil DD3 ¢opmupyercs mnociejoBa-
TEJBHOCTb HePABHOMEPHO PAaCHOJIOXKEHHHX BO BPEMEHH WMMYJbCOB, TO AJjsl NPHOIH-
HKeHHs (OpMbl HANPsIKeHHS K MeaHADY HMOYJbCH  06pabaTHBAIOTCA CHETYHKOM
DD4, nounxarmomuM #X yactory B 8 pas.

Ipu nepexome cueryuka DD5 B mysteBoe cocrofnre cyetink DD7 u Tpurrep
DD17.2 Taxkxe ycTaHABJAHBAIOTCH B 3TO COCTOSIHHE, YTO HEOOXOAHMO JJs CTaOHJIR-
3aUHH HavaJbHOH a3kl Ha BHXOAe MPeo6pa3oBaTelss MPSMOYIOJBHOTO HANpSKeHHS
B CHHYCOHAAJ/IbHOE, OJHOBPECMEHHO NMPOHCXOZHT c6poc NOKas3aHHA HHAXKATOpa (cyeT-
yrk DD14 u Tpurrep Ha saementax DD13.3, DD13.4 ycTanamiuBaioTcs B HyJeBoe
cocrostnne). Kpome Toro, uamenser csoe cocrosinne Tpurrep DDI17.1, pa6oTarommit
B cocTaBe luxppaTopa.

[Toka cuerunx DD5 HaXopures B cocTosmuy O wam 1, ynpapiaseMbiii AETHTE/b
4acToTel Ha Mukpocxemax DD2, DD3 6uokupoBan uepes muoAw VD1, VD2 u Ha
BEIXOAE MPeo6pasoBaTels NPIMOYTOJbHOTO HANPSIKEHHS B CHHYCOHJAJbHOE CHIHAN
pasen 0. Taxum o00pasoM, B TeuenHe NEPBHIX [BYX TaKTOB yNpaBJeHHT (OPMHPY-
eTcs maysa, 3a BpDeMs KOTOpPoil BHpaGaThlBaeTCs CHHXPOHMNyJbC JAJs 3alycka
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paspepTkH ocuuarorpada. ITpu HacTpoiike ycTpoficTB, B KOTODHIX BEIXOAHON CHTHAJ
NoABASETCA NPAKTHUECKH OMHOBDPEMEHHO C BXORHBIM, MJS CHHXDOHH3AUHH pasBepT-
ki ocumagsorpada UCHONB3YIOT HMIYALCH ¢ Bbixoga naemndppatopa DD6  (pexum
BHyTpenHeli cunxpouusamun). Ecam Ke peryJampyercs XaHajJ 3alHCH-BOCIpPOH3Beae-
HHS MAarHATO(OHA, rle TpoLecch 3aMHCH H BOCIDOM3Be/JleHHSl PA3HECEHB BO BpeMe-
HH, CHHXDOHH3HUPYIOLIHE HMINYJbCH (GOPMHPYIOTCA Y3J10M CHHXDOHH3ALHH.

B pexume pyuHOro yupaBJeHHs COCTOsiHHe cuerunka DDS, a caemnoBaresbHO, H
NOPAAKOBBIA HOMED 4acTOTH CHHYCOHAAJbHOTO CHrHAJa Ha BBIXOJE TeHepaTopa HH-
AnunpyoT cBetoanonnsie nuankatopel HG1 (epnnnupt) u HG2 (necsitkw).

C Beixona cuerunka DD4 npsiMoyroJibHBE HMIYJbCH TOCTYNAIOT Yepe3 3JeMeH-
1ol copnagenuss DD161, DD16.2 Ha BXoxsl npsMoro H 06PaTHOTO cdeTa PeBEPCHB-
Horo cuerunika DD7. ITocnennu#t ynpasaser paGoro#t agemngparopa DD8, k BoXo-
naMm kotoporo d4epe3 unusepTopol DD9.1—DD11.3 mnoax/oueHs TOK03ajawline pe-
suctophl R15—R29. B 3aBucuMocTH OT cocTosinust cuerunka DD7 curnan Jjor. 1 ¢
BBIX0Ja OJHOTO M3 HHBEPTOPOB  TOCTYMAeT HA BXOA ONEPAHOHHOTO YCHJIHTEJs
(OV) DAL, paboraouero B pexu™me mnpeofpa3oBaTenss Toka B Hampsixkenwe. Ha
OV DA2 cobpan ynpas/seMblii HHBEPTOP.

ITpeo6paszoBaTessb NPAMOYrOJbHOTO HANpPSKEHHsT B CHHYCOHAAJbHOe paboTaer
caenyouuM obpasom. IlpeamnosokuM, 4To OTKpuIT 3aeMent DDI16.1, T. e. Ha BHBOZRE
11 rtpurrepa Ha sjementax DDI16.3, DD164 npucyrcreyer sor. 1. B 3toM ciyuae
HMIyJIbCHl NMPOMAYT Ha BXOox npsMoro cyera (-+1) cueruuka DD7, a caenoBarein-
HO, Ha uHBeprupymouuit Bxox OY DAl 6yner nogaBatecs ypoBeHb Jor. 1 moode-
peiHO Yepe3 ToKozajawmouue pe3uctopbl R15—R29. BeixoaHoe nanpsixkenue OV DAL
onpeneasieTcs HanpsikeHHeM Ha Buixode wHHBepTopoB DD9.1—DDI1.3 u orHowe-
HHeM CcONpoTHBJeHHst pe3dnctopa R30 k compoTuB/Ienuio pesnctopoB R15—R29, ko-
TOpOE H3MeHAeTcss M0 CHHYCOHAAJbHOMY 3akoHy. CJ/efoBaresbHO, B TeueHHe Tep-
BEX 16 uMmyabcoB Qopmupyercss HapacTaimoulas 4acTb IOJOKHTENbHON MOJTYBOJIHBL
cudycounnl. Korna e cuetunk DD7 nepexogur B cocrosuue 15, Tpurrep Ha 3sie-
mentax DDI16.3, DD164 u3MeHser cBoe cOCTOsiHHE M paspelnder IPOXOKIEHHE
CHTHaJa H4 ero BXoA obpatHoro cueta. B pesyabtate memmdparop DD8 nauunaer
noak/mwouath k¥ BXoay OY DAl Tokozasamollxe pesuctophl B 06paTHOM MOpsaKe, H
Ha Boixole OV dopmipyeres cnagamollas YacTb MOJAOXKHTENbHOR MOJYBONHHL CH-
HYCOHZBL.

Bee 310 Bpems Ha Bbixoze 9 Tpurrepa DDI7.2 noazep:uBaercs ypoBeHb
gor. 0, tpausnctopur VTI, VT2 saxpmre, 1 OY DA2 paboraeT kak mOBTOPHTENb C
eIVMHMYHBIM Ko3(pduunentom nepelaun [lpu mepexolde cuetunka DD7 H3 cOCTOsHIA
1 B cocrosnne 0 RS-tpurrep Ha ssementax DD16.3, DD16.4 naMenser cBoe co-
cTosiHie, BHIXOAHBIM CUTHANOM OH Pa3pellaer MPOXOXKAeHHE CHTHAJMa Ha BXOA HpA-
Moro cuera cuetdnka DD7 n mepesoaut tpurrep DD17.2 B cocTOsIHHE, B KOTOPOM
Hanpsi’KeHHC Ha ero BbiXode 9 umeer yposeHb Jjor. 1. [lom peficTBHeM 3TOrO Ha-
npsizedust TpaHsuctop VT2 orkpoiBaetes u kackag xa OY DA2 npespaumaetcs B
HHBEPTOp ¢ eNHHHYHHIM KO3pduuuenToM nepenaun. FIHBIMH cloBaMu, Ha BHIXOJe
TCHepaTopa HauuHaer (QOPMHPOBATBCA OTpHIATeJbHAs  TMOJYBOJHA cHHycoupsl. C
Bpixona OV DA2 curnan uepes maaBubii (R42) n crynenuatwiii (SA3, R43—R46)
aTTEHI0ATOPH TOCTymaeT Ha paszbeM XSI.

Hpununnuanbuas cxema ycrpoficTBa cHHXPOHM3ALMM TpHBesena Ha puc. 163
HyMepaluus ero 3JCMeHTOB MpOjo/KaeT Hauatyio Ha puc. 162. C Bnixoia MmarHu-
ToOHA CHTHAA (CHHYCOHJAJBHOE HATPSNKEHHE NMCKPETHOTO pAZA 4YacTOT) TMOCTY-
MaeT uyepe3 SMUTTEpHIl ToBroputeab (VT3) ua ¢uabtp, cobpamunii ma OY DA3

132



vr38 L
KA503A S0mlH

612 100 wkx 6,3 B 950 X 542
+58 ~ e R I.2| £13 2K
91 Mk
43K & ’ 14
Puc. 163. IpuHunnnams- 0.1 Mic
Has  cxeMma ycrpoiicTBa R571F [1R58 R&3
CUHXPOHU3AUHH 43K 453 ;ﬂ/ B,ﬂﬂl?s K WL

KI55/1A3

¥ HACTPOeHHBbIH Ha dactoTy 5,2 xI'm (curHan TakOR 9acTOTH, KaK NpaBHJO, XOpO-
10 3aMHCHIBAETCHA JIOOBIM MarHUTOQOHOM Ha J060ft CcKOpocTH). BhiXxomHofi cHTHAN
¢umbTpa uepes muBeprop DDI8.1 mocrymaer Ha BXOZ OAHOBHODATOpa Ha 3/1eMEH-
tax DD18.2—DDI18.4. Ox ¢opMupyer HMIYAbC MJAHTENHHOCTHI0 OKOJO 60 Mc, MO
CIafxy KOTOPOro sanyckaerTcst Bropoit omgmoBuGpatop DDI19.1, DDI19.2, remepupyio-
WHiT UMIyabe Takofi xKe aautedsHocTH. o cmagy 3Toro WMmysabca Ha KOJJNEKTOpE
tpausucropa VT4 ¢opMupyercs KOpOTKHiHl HMNYJBC CHHXPOHH3ALHH, KOTOPHH uepes
nepexmouateap SA2 mocTymaer Ha BHXOAHOH padveM XS2. 3agepxkka Ha 120 Mmc
HeOOXOAHMA I TOro, 4TOOH CHHXPOHH3UDPYIOLIMA HMIy/JbC MOABHJCA B Nay3e
MeXAy UMKJIAMH, T. €. BO BpeMmsd, noka cueryuk DDb5 naxomurcs B cocrosnuH O
i 1. TIpn HCMO/B30BAHHW OXHOrO OAHOBHOpPATOpa HEOGXOLHMYIO 33aAepXKy IpH
MaJOM BpPEMeHH BOCCTAHOBJCHHS NOJYYHTh He ypaercsi. Ilepeksrouarear SA4 cay-
KUT U1 TIEPEKJIOUCHHS KaHaJloB CTePeoOHHYECKHX YCTPOHRCTB.

ITutaercs reHepatop OT HCTOUHHKA, CXeMa KOTOPOrO NOKasaHa Ha puc. 164
fpu orcyrerBun Muxpocxemsi KI142EH5A craGuiuzatop Moxer Owith coOpaH mo
MoBoi Apyroil cxeme, BaXKHO JHIb, YTOGH OH 06€CHeYHBAJ BHXOIHOE HaNpsKeHHe
5 B npu toxke 0,6 A.

Heranu u kOHCTpykumu. B resepaTope ICNOJb30BaHB NOCTORHHBE DPE3NCTOPH
MJIT-0,125. Pesucropsr R15—R31, R33 neo6xozumo momobparts c¢ tounoctoio 0,5%.
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EclH TOYHO H3MEPHTh HX CONDOTHBIECHHE HEUEM, TO KaXKAHA H3 PE3HCTOPOB HYKHO
3aMEHHTb NOCTOSIHHEIM pE3UCTOPOM COTIPOTHBJEHHEM OJHXKafillero MeHbIIEro Ho-
MHHAJa H TMOCNEAOBATENBHO ¢ HUM BKJIOUATh NMOACTPOEUHBIH PE3HCTODP, COMPOTHBJIE-
HHE KOTOpOrOo YCTaHABNMBAKWT MpH Hanaxupanun. OcranbHHe AeTalH CACAYIOUHX
THROB: HojgcTpoeunne peductops CI15-3, konmencaropm K50-6 (K50-16), KM-66,
nepexmtouatenn MT3 u MTJ1, xuonka KMI-1, ranetnnfi nepekmouareap I112-10-
6I11HB, poserku OHILI-BI-4-5/16p (XS1, XS4) u CP-50-73® (XS3). Bmecro MuK-
pocxeM cepus K155 MOXKHO HCIONB30BATh COOTBETCTBYIOLIHE MHKPOCXeMH CepHH
K133, smecto K140YJ16 — OY K140¥[17, K140Y[8. Tpansucropn KT342B MoXHO
3aMeHHTh Tpanaucropamn cepud KT315 co crarmueckum xosbduumentoM nepepau
ToKa hyy 5 He menee 50. [uonst VD1—VD35 nobhie MasoMOIIKHe.

IOpoccenn L1 namoran Ha ¢epputoBom (1000HM) xonbue tumopasmepa K16X
X10X4,5 u conepxur 350 sutkoB npoBoma I12B-2 0,1. Tpanchopmarop nmTaHns
Tl uamoran Ha Mmarautonposofe IIIJI16)24. O6motka I comepxutr 2200 BHTKOB
nposona I[19B-2 0,1, o6morkn II m III — no 130 BuTtkoB mposoma I[I13B-2 0,2
o6MoTka IV — 90 Butkos nposona [13B-2 0,7.

IMouat Bce JeTajau reﬂepaTopa CMOHTKPOBEHH Ha Te4YaTHOH nnarte paaMepaMH
160140 MM, u3arorosneHHOH H3 (OJBTHPOBAHHOIO  CTEKJIOTEKCTOJHTA TOJIIHHONK
1,5 Mm. Ha nunesoit nanenmn npu6opa pacrnosoxenn poderku XS1—XS4, nepexumo-
qatemn SA1—SA4, unmuxkatopn HGI, HG2, nepeMennnlfi pesuctop R42. Mukpo-
cxema K142EH5A sakpensieHa Ha Hrofb4aToM TeMJI00TBOAE NJIOLIAABIO OKoJo 70 cm2

Hanaxusanne reHepatopa HaYHHAIOT ¢ TMPOBEPKH PaGOTOCNOCOOHOCTH AEKHTENA
TaCTOTH ¢ MepeMeHHbIM Ko3dduuuentoM JRenewus ® Gioka ynpasmedus um. Jas
sTOro nepekJiouares SAl ycTaHaBJAHBalOT B moNoxeHHe PyuH. Kk BHBopy 8 cuer-
uyka DD4 mopkmowaior ocuuanorpad u, HaxuMas Ha xHOmky SBI1, pabmopaior na
3KpaHe NPAMOYTOMbHHE HMIyJbchl. [IpM KaXKIOM HaXKaTHH Ha KHOTKY MX 4acToTa
CNeOBAHHA H YMCHO, BblcBeUyBaeMoe Ha ynaukaTopax HG1, HG2, pomxup usme-
mateed. [lpn uncne 14 moperpoeuHEIM pe3HcTOPoM R2 ycTaHaBIMBAKT MO 4acToTO-
Mepy Ha Bhixoze 8 cuerunka DD4 wacroty 1408 xI'u, uTO COOTBETCTBYeT 4YacToTe
22 xI'1 ma BHXoZe mpeoGpasoBaTensd. 3aTeM NPOBEPAIOT COOTBETCTBHE OCTANBHHX
YacToT ceTke, MPHBEJeHHOH B Hadaje craThy. Koxpl Ha BXoaax MuKpocxeM ympas-
JISIEMOro JeJHTeNs IJAf 3THX YacTOT yKasaHH B Tabum 7.

Hanee mepeknouatens SAl mepeBogsAT B mnonoxeHHe ABT u mabmonaT Ha
SKpaHe NPAMOYTOJbHEE HMNYJAbCHl IMepHONMYECKH H3MeHsIoOmeHcs 4YacTOTH. YG6eaus-
IIHCh B 3TOM, Nepexyioyatens SAl BHOBb  yCTAHABAHBAIOT B nOJNOXKeHHe Pyum,
cuerunk DDS (knomkoit SB1) — B so6oe cocrostne, kpome 0 H 1, H HAGMOAAOT
CHTHaJl Ha BLIXOJe reHeparopa. MuHHMalbHHX HCKaXeHUH ero (GOpMEH B MOMEHT
NPOXOXKAEHHA CHHYcCOHAH uepes 0 pno6HBAIOTCA MOACTPOEUYHHIM peancropoM R39.
Ecmu B cocTaBe ToK03ajamolHX pe3ncTopoB R15—R29 mpuMeHeHBl noacTpOeUHHE
Pe3HCTOpH, CHHYCOHAaNbHOH (POpMH BBIXOAHOFO HAMPSXKEHHS JOGHBAIOTCS HIMEHe-
HUEM HX CONpPOTHBIEHHH. DTO HETPYAHO cAenaTh MO HANONKEHHOMY Ha 3KDAH OCLHJ-
Jgorpada JHCTY NPo3pauyHOH NNEHKH € HAauepueHHOH HA HEM CHHYCOMIOH.

3aKOHYHB PErymUPOBKY, UPOBEPAIOT paGOTOCNOCOGHOCTL TIeHepaTopa B LEJIOM.
CoennnuB posetky XSI c Bxogmom ¥ ocuunnorpada, a XS2 — c €ro BXoaoMm cuH-
XPOHM3aLMUH, ycTaHaBAHBAIOT nepekmiodareqd SAl # SA2 cooTBeTCTBEHHO B MOJO-
Kenusl ABT. u BHyTp., NepeBoisiT passepTKy ocumiaorpadga B KAYIMA pPEXHM H
BKJIOUAIOT BHEINHIO CHHXPOHH3auwio.  JIHTeNbHOCTh DPa3BepTKH HOMKHA GHTB
oxono 200 mc. Ha sxpane pomxHO HaGnoAaThes YcToHTWBOe H30GpaKeHHe MPAMO-
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Puc. 165. Ocunanorpamma AUX
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YrOJILHUKA, 3aMOJHEHHOTO CHHYCOHIANBHBIMH KOJNe6AHHAMH BO3pacraimoliied cieBa
HanpaBo YacTOTHL.

B mnocnepsioo oyepelb HacTpamBaloT cuHXpoHmsartop. Ha ero Bxoa (poserka
XS4) noparoT curHal aMIAHTYAoH okono 50 MB ¢ paboramuiero B aBTOMATHYECKOM
peXuMe redepaTopa M Ha6mIOAAI0T curHan Ha BeiBoge 6 OY DA3. Ilox6opowm
koufencaropa C9 106uBaloTC MAaKCUMAaJbHOTO Hampsixe:us Ha vacroTe 5,2 kI
(9T0 wWwecTasi 4acTOTa, €AW CUMTATh caeBa HanpaBo). Ilpu npasuabHol HacTpoike
¢unbTpa Ha BHIXOZe BHellHeH cuHXpoHu3aunn (XS2) LONKHBI GBHITb KOPOTKHE HM-
NyJAbChl OTPHUATENLHOR TOMAPHOCTH ¢ YacTOTOR clefoBamus okojo 5 T'm, cosma-
AAOIIHE O BpeMeHH NPHMEPHO ¢ CepelHHON Naysbl BHIXOXHOTO HAMpsKeHHs reie-
patopa. IlosoXeHne CHHXPOHMIYJBCOB YTOUHSIOT NOACTPOEUHHIM pesucropom R6.

Ilpu pabore ¢ npubopom HcclefyeMoe ycTpoHcTBO A2 moak/JII04aOT, Kak IO-
ka3ado Ha puc. 161. Ocuuanorpad npucoenussior k poserke XS3. PassepTka oc-
nuanorpada — KAyWas, CHHXPOHH3AUUS — BHEIIHSS, ¢ COOTBETCTBYIOULEr0 BbIX0a
resepaTopa. Bpaliag pyuxky <«YpoBeHb CHHXDPOHH3aLHH» ocuusnorpada m moabupast
IAJHTENBHOCTh Pa3BePTKH, AOOGHBAIOTCA YCTOHUHBOTO H30OpaXKeHHs Ha IJKpaHe.

B xauecrBe mpumepa Ha puc. 165 mpuBemeHa ocumstorpamma AUX ycnaiutens
3anuca MarHutodona <«Becrna-306». M3 ocuusiaorpamMMel BHAHO, 4TO YacToTa Ha-
CTPOHKH KOHTypa BBHICOKOYAcTOTHOH koppekuud okoao 11 kI'n, noabem AUX na
wactore 10 kI'm ordocuTenpro 500 I'm mpumepso 17 ab, a ma uwacrore 120 T'u —
oxono 3 nb.

LHN®POBOM OKTAH-KOPPEKTOP

IIpakTuueckn Bce BaXKHeilllMe NTOKAa3aTeJH, XapaKTepU3ylOUlHe HOPMaJb-
Hyl0O paboTy JBHraTes H aBTOMOGHAA B I€JOM, — TOIIABHAS 3KOHOMHYHOCTD,
CKOPOCTHAA NHHAMHKA aBTOMOOHNSA, TOKCHUHOCTh OTPAaGOTAHHBIX Ta3o0B, JOJroBey-
HOCTh JBHTaTeNl — B JIHAYHTEJbHON CTENEHH ONpPENENIOTCS TPABHJBHOCTBIO HA-
yaJbHONH ycTaHOBKH omepexkennsi 3axuranus (YO3). Ilpu canukom mosgHem 3axu-
FaHHd He I10JHOCTBIO cropaeT pabouas cMech, a Clel0BAaTeJbHO, CHHIKAETCA MOIL-
HOCTh, yXYAllaeTcsl IPHEMHCTOCTb, BO3PACTaeT PacXoj TOIIHBA, NeperpeBaercs ABH-
raTenb. Eclu HauajbHas ycTaHOBKA oOmlepeXeHHsS 3aXKHTAaHHS Ype3MepHO paHHAA,
BO3HHKAIOT JeTOHAUHOHHble CYTKH, CHHXKAeTCs  MOLLHOCTb, BO3MOXKHBI TPOTApH
nopluHed, MPOKJNAJKH TOJNOBKH 6J0Ka LUIHHAPOB H JpPYrHe NOBpeXJAeHHS ABUTaTe-
Jfl. YCTaHOBHTH ONTUMANbHBIH HAYAJBHHI yroJ oneperKeHHs 3aXKHTAHHS HA CKOJBKO-
HHOYIb AJHTeNbHOE BPEMS TNPAKTHYECKH HeBO3IMOXHO. McroapsoBaHHe 3ITHAHPOBAH-
HOTO H He3THJIHPOBaHHOTO GeH3nHa, TeM 60Jee cMeCH pa3JHYHBLIX COPTOB OEH3HHA,
BhI3bIBaeT HEOBXOAHMOCTb KODPEKTHPOBKH HauaJbHOH YCTAaHOBKH YIJa ONepexeHHs
saxuranus. Jlaxe nocle kaXaofd 3ampaBKH aBTOMOOWJsA TOMIHBOM TOR Xe Mapku
HJIH H3MEHEHHH Harpy3KH Ha aBTOMOOWJIb NOBOJEHHe ABHTATES 3aMeTHO MeHseTcs.
Yro6b uacTo He NPOBOAHTL XOTH H He TPYAOEMKYIO, HO ROCTaTOYHO TOHKyIO OIle-
palHio N0 HaualbHOH ycTaHoBKe YO3, 60JBLUIHHCTBO aBTOMOGHTENEH 3KCIAYaTUDPYIOT
aBTOMOGHIb € 3aBeIOMO MO3AHHM HajaibHhiM YO3, MHpAch HJAH He 3aMedas TeX
noTepb, KOTOpbie NPWd 3TOM HECyT.

OnnchiBaemblfi HpoBOfi OKTaH-KOPPEKTOp MNO3BOJASET ONEPATHBHO, H3 CaJOHA
aBToMo6uas, MeHATh HauaabHblil YO3 or 0 Ao —16,8° oTHOocHTenbHO yriia omepe-
XKeHHsl 3aXKHTaHHA YCTAHOBJEHHOTO MEXaHHUeCKHM OKTaH-KoppekTopom. IMar pery-
aupoBaHHA 1,4°. XapaKTepHCTHKH OKTAH-KOPPEKTOpa NPAaKTHYECKH He 3aBHCAT OT
TeMIepaTyph, BO3MOXKHBEIE KOJEGaHHS YCTAaHOBJIEHHOTO Yria He npesnlmaiT +:0,1°
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OKraH-KOppeKTOop NpefHasHaueH /s pabOThl COBMeCTHO € MOGOH cHCTeMol 3JeKt-
DOHHOrO 3aKHranus. Peryiupoanue yIia ONEPeXEHHs 34MKUTAHHS OCYLIECTBJAAETCH
MaJoraGapuTHHM raJeTHbIM IepekaoyarteneM Ha 12 moJioXKeHuH.

OKTaH-KOpPeKTop npencrasiser co6of yCTpoficTBO, 34JepPKHBAIOMIEE HMNYJAbLCH
OT mpepbiBaTeds Ha BpeMsi, o06paTHO NpPOMODUHOHAMBLHOE 4aCTOTe BPAILECHHA BaJa
ABHraTeAsi M 3aBHCsllee OT NOJOXKEHHS NepeKJouareas, ympas/siollero ero pa6o-
toft. [IpHHIMOHAAbHASA CXeMa OKTAH-KODDEKTOpa mNpuBeldeHa Ha pHc. 166.

YCTpOHCTBO COCTOMT H3 BXOZHOM ILenH, ycrpamsuomel npebesr, VT1, DD3.1,
DD3.2, reneparopa npsMoyroibHelXx umnyascos DDI1.1, DD1.4, cuetunka c mepe-
MeHHBIM Kosdduuuentom geienuss DD4, pesepcusnoro cuersnka DD5—DD7, tpur-
repa DD2.1, DD2.2, oanosuGparopa DD3.3, DD1.2 u ycuaureas VT3, VT4, dop-
MHDYIOLIHX BBIXOAHOH HMIYJbC.

[Mocne Bkmouenns 3axuranua tpurrep DD2.1, DD2.2 moxer ycTaHOBHTBCH B
moboe mnosaoxeHne. ITpeanonoxum, 4to Ha BhXxoxe 6 MukpocxeMsl DD2 6yner BHI-
cokuii yposenb. Torza umny/ibchl ¢ BHXoAa remeparopa DDI1.1, DD1.4 uacrorof
okosno 640 kI'n, npofins dHepes CcUETYHK C TepeMEHHHM KO3(hGHUHEHTOM [eseHusd
DD4, genutess DDS8, snement DD23, monmaayr Ha BX0x UPSAMOTO cYeTa pPEBEPCHB«
woro cueTunka DD5—DD7. Korpa ra smxomax 6 @ 7 muxpocxemn DD7 mosBsTtcs
BBICOKHE ypoBHH, 3neMeHT DDI1.3 sanperur paGory cueruuka DD4 u 3amonHeHH@
pesepcuBHoro cuerunka DD5—DD7 npekparurcsa. Ilocse MepBOro pasMbIKaHHs KOH-
TAKTOB TpephiBaTes s Ha BHX0le oaHosBubparopa DD3.1, DD3.4 chopmupyercs uM-
nyJbe MIHTENbHOCTHIO OKOJO 500 MKc. D10 HeoGXomZuMoO AJsl ycTpaHeHHs apeGesra
KOHTaKTOB NIpH pa3Mmbikanud. ITocne anddepennuposarus uemouxoit C5RI3R14 sror
#uMnyabe mepebpocnt tpurrep DD2.1, DD2.2 u o6uynnr cueruux DDS. Tpurrep cBow-
MH BLIXOAHBLIMH CHTHaJaMu OOGHYJMT cuetdMK DD4, 3ampeTHT npoXoXKJeHHe HMIYJNbe
COB C reHepaTOpa HA BXOJ NPAMOro CueTa 5 PeBEpPCHBHOTO CYETYHKA H PaspellH?
NpOXOKAEHHEe HMIY/JbcoB 4epes nenntedb DD8 u knanaw DD2.4 Ha Bxox obpar-
HOro cueta pesepcuBHOro cuetdnka DDS5—DD7. Korma stoT cueTunk pocunTaeT RO
HYJEBOTO COCTOSIHHS, HA KaTogaXx RuoxoB VD6—VDI7 nossures aor.0. C sbixona
MHTTepHOro nostopureas VT2 jor.0 samycrur ognosuGpatop DD3.3, DD1.2. [Tocne
ycunenns TpansucropaMun VT3 m VT4 Ha BhiXoxe oKTaH-KOppeKTopa (Gopmupyercs
TIOJMIOKUTEAbHBIl UMNYJAbC aMIUIHTYZO# 12 B n panrembsocTbio 500 MKc. DTOT uM-
nyAbC HCNOJb3yeTcs AJIs 3AMyCKa CHCTEMBl 3J1eKTDOHHOrO 3akuranus. OLHOBpeMeH-
Ho Jiol. 0 ¢ smurrepa tpansucropa VT2 sosspawaer tpurrep DD2.1, DD2.2 8 uc-
XOZHOE COCTOsIHHE H ONATh HAuMHAeTcs 3aNoJiHeHHe peBepCHBHOTO cueTydka. Takum
06pa3oM, 3aNO/HEHHE PEBEPCHBHOTO CUeTYHKA HAYHHAETCS B MOMEHT HCKpPoo6pa3o-
BAHHSA, a BBHIYUTAHME H3 HEro B MOMEHT Da3MBIKAHHS KOHTAKTOB mpephisarens. B
HHTEpPBaJe paGOYHX 4YacTOT BpAIIEHHS BaJa JBUraTels pPEBepCHBHHIA CUETUHK He
ycreBaer 3amOJIHUTLCA NOJIHOCTHIO 3a BPEMs MEXIAY MOMEHTAMH HCKPooOpa3oBaHHSA
U OYepelHHM pasMblKaHHEM KOHTAKTOB npepniBaTens. CleloBaTelbHO, YHCIO HM-
NyJAbCOB, 3ANMCAHHBIX B CYETUHK, 4 3HAYUHT, H BpeMs 3adepKKH, GyZer cTporo oG-
PAaTHO TPONOPLUHOHAJLHO HACTOTE BpAINEHHS Baja JBHTaTedsl, a yroJ 3aaepKkKH,
BHOCHMBI# OKTaH-KOPpeKTOpOM, OyieT ocraBaTbcsi MOCTOSIHHBIM. OH ompexensercs
no ¢opmyne

Ozang= (Faan/Fnuq) 180°,
rge Fean — w9acToTa uMny/ibcoB, 3anONHAIOWMX DEBEPCHBHBI CueTYHK; Fapye —

4acTOTa HMMUYJAbCOB, BEIYHTAIOWMXCS H3 Hero. Tak kaKk yrosi 3ajllepXKH onpeness-
ercsl OTHOIUEHHEM 4YaCTOT Faan/Fnww, a rewepaTop o6wuii, To W3MeHeHHe uACTOTH
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Puc. 166. Ilpunuunnaiphast cXeMa HHGPOBOro OKTAaH-KOPPEKTOPA

rexeparopa He BHISBIBAeT H3MEHEHHE VIV 3ana3AblBAHHA, YTO obecneynBaerT BHICO-
KyI0 TeMunepaTypuyio craGuibHOCTh ycrpofictBa. Yactora Faan 3aBuCHT OT KO03¢-
tbuunenta genenust cueryuka DD4, KOTOpHIH, B CBOIO OUEPEnb, ONpERe/iseTcss KOAOM
Ha yupasasiomux Bxoaax X1—X8. dtor xox samaercss nepekiiouateneM SAL. ITo-
JOXEHHEe 3TOr0 MepeK/aIouaTesNsi H ONpEReJseT YroJ, Ha KOTOPBIH 3amasjbBaeT

Ta6auma 8
Yron YpoBenb Ha Bxomax DD4
3apepXKH,

npaj X8 X4 I X2 X1
1,4 0 0 0 1
2,8 0 0 1 0
4,2 0 0 1 1
5,6 0 1 0 0
7 0 1 0 1
8,4 0 1 1 0
9,8 0 1 1 1
11,2 1 0 0 0
12,6 1 0 0 1
14 1 0 1 0
15,4 1 0 1 1
16,8 1 1 0 0
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BHIXOJHOM HMIYJbC OTHOCHTEJbHO MOMEHTa DA3MHIKAHHA KOHTAKTOB IpepHBaTeNs.
Kox Ha Bxogax X1—X8 muxpocxemnt DD4 mpusegsen B Tabua. 8.

O6bem pesepcusHoro cueriuka DD5~-DD7 m wacrora remepaTtopa Onmperensiior
MaKCHMaJbHOE BPEMS 32JePXKKH OKTaH-KOPDEKTOPAa, a CeAOBATeJbHO, H MHHHMANbe
HYI0 9acTOTy BpAIEHUsS Baja [BUTaTe]d, OPH KOTOPOH HAaYalbHHA yroa onepexe-
HHA 3aMHTaHHA OCTaeTcs NOCTOAHHHIM. Ilpu Menblllefl ¥acTOTe BpalleHWsl BaJja
HayaJbHBIH YTOM 3ana3sjbIBAHUA, BHOCHMBIH OKXTAH-KODDeKTOPOM, HAUHHAET yMeHb-
HaThesl, TAK KAaK BPeMs 3aepKKH OCTaeTCs MOCTOSHHEIM H cOCTaBaseT okoso 10 Mc.
Koppextop ofecneunBaeT MakCHMaJbHHA yroa 3ajepXks —16,8° npa wacrore
BpallleHHst Baja pBHratens oxojo 600 o6/MuH. YMeHbineywe yria 3anas3fbiBaHHS
Ha IyCKOBHE XaDaKTeDHCTHKH JBUraTe/sl 3aMETHOTO BJIHSHHS He OKasHBaeT. CHH3HB
YacTOTy reHepaTopa, MOXKHO NpPONOPINOHAJNLHO CHH3HTh YaCTOTy BpallleHHA Bana,
NpH KOTODOR XapaKTepHCTHKAa OKTaH-KOppeKTopa OcTaercs ropusontaibnofi. Ilpu
3TOM HECKONbKO yBENWYaTCs KONEGaHHS YCTaHOBIEHHOro koppekropoM yraa. [lpm
CHMXXEHHH 4YacToTH reweparopa c¢ 640 mo 210 xI'm, morpeirsocTs BO3pacraer a0
+0,25°, a JHHeilHHfi RHAMa30H OKTaH-KOPpeKTOpa pacwupsercs Ao 200 o6/MuH.

Ipadukn, noscasiomre paboTy UH(PPOBOrO OKTAaH-KOPPeKTOpa, NpHBEAEHH Ha
puc. 167. .

Ha puc. 168 npupenenbl oflye XapaxkTepHCTHKH NH(PPOBOro OKTAaH-KOPPEKTOpa
¥ UEHTPOGEXKHOrO Deryisropa Yrya ONEpPEREHHS 3aXHUTAHRA.

139



Puc. 167. Bpemennas JjmarpaMma
pa6oTH OKTaH-KOPPEKTOpa:

I —rpaduk paGoThl OKTaH-KOPpEKTOpA
Cpasy nocJge BKJIOYEHHA 3aXKHTaHdA; 2,
3 —rpaguku paGoTh NPH BO3pactalolgeR
9acTOTe BpallleHHs Bajka JABHrarens, t; —
MOMEHT BKJIOYEHHA 3aXKHraHusda, tp—
MOMEHT MNOJHOIO 3anoJHeHHs peBepCHB-
HOTO CYeT4YHKa, 13— MOMEHT pasMhiKa-
HHS KOHTaKTOB mpephlBaTteds, {4 — MO~
MeHT (QODMHPOBAaHHSI BHIXOLHOIO UMINYJb-

ca (HCcKpooGpasoBaHHe), tyan — BPeMsa

3aNEPXKKH, BHOCHMOE OKTaH-KOPPEKTOpOM

Puc. 168. PeryampoBounas xapak-
TEPHCTHKA OKTAH-KOPPEKTOPA:

1 — XapakTepHCTHKa HHGPOBOro OKTaH- /ey,
KOppeKTopa NpH MAaKCHMaJlbHOM  yIile {
samaspuIBaHHs, 2 — XapaKTepHCTHKa
LHEHTPOGeKHOIO peryasrTopa IpH BHIKIIO- Vo
YEHHOM OKTafH-Koppekrope, 3 — ofwas \\ |
!

A=16,8 epad
urmepbars
peayaupobarus

yena 03

XapaKTepHCTHKa  NpH  MaKCHMaJbHOM
yraie 3ajlepKKd HHGPOBOro OKTaH-KOp-
pekTopa, Hay.— HadajabHEI# yroa ome- g Y- =
PeXeHHsT 3ajKHIaHHS, BLICTaBJEHHHIf Me- \ £00 Ny, Mun
XaHHYIeCKHM OKTaH-KOpDPEKTOPOM |

1

-16,8

Ilndposofi OKTaH-KOPPEKTOp BHINONHEH Ha MeYaTHOA njate pasMepom 60X
%120 MM u3 pHBYCTOPOHHETO (DOJBIHPOBAHHOTO CTEKJOTEKCTONUTA. PHCYHOK mnevart-
HOMt NMaTH €O CTOPOHH pAacloJOXKeHHs Reranedl mpuseeH Ha pHC. 169, ¢ o6paTHok
cTopoHH — Ha puc. 170. BrokHpOBOuHHE KOHAEHcaTOpH HA cXeme puc. 166 me
noKa3aHH. B KOPPEKTope NMpHMeHeHH CJeAyollHe AETajH: pesnHcToph R6— MJIT-2,
ocradbyeie MJIT-0,125 mau MJIT-0,25, kompencatopu: CI5 — K52-1 470 mMxX6,3 B,
ocransHHe KM-66 mam KM-5 (eMkocts Koujencatopos C8—Cl14 0,047 mx®). Ile-
pekmouarens SA1 —TIT2-8-12[4HB SA2 —MT-3.  BMecro yka3a®HHHX B CXe-
me guofos VD1—VD4 KJI522A MoxXHO mpHMEHUTh JIOGBe KPeMHHEBHE MaaoMOoll-
HHE AHOAH, AONYycKalolmime npaMoil Tok He Menee 100 MA, nanpumep KII102A,
KIO509A, u 1. 1., BMecro auoaoB VD5—VD17 — niofnie ManoMONHHE KPEMHUEBHE
AMOyabCEHe AHoAw, Hanpumep KI503A, KO509A, KIO512A m 1. x. B kauecrse
Tpassuctopa VT4 Moryr OHTh HCNOJBL30BaHH  JIOGHE KPEMHHEBHE TPaH3HCTOPH
cpenHell MOIIHOCTH, COOTBeTCTBYiOIIeH CTPYKTYpH, HanpuMep KT801A, KT815A.

Koatduunenr ycunenus Beex TpansucropoB hy, Romken 6HTe me Menee 30.
HoMunaie uCnoib3oBaHHBIX De3UCTOPOB M KOHAGHCATOPOB MOTYT OTJHYAThes OT
yKa3aHHBIX B cxeMe Ha ==20%. IIpM oTCyTcTBHH TaJjIeTHOrQ NepeK/IOuaTeNs Ha Ye-
THIpE HaNpaB/eHNA MOXHO HCMOJb30BaTh MePEeKmouaTenb Ha ONHO HAMpaBJeHHE, HO
B 3TOM cJydae Heo6XomuMmo cobpars AuoiHH# wmpparop. Cxema mmppartopa npH-
BeAeHa Ha puc. 171. B mmdparope Moryr GHTh HCNOAL30BaHH JIOGHE MaJoOMOUIHHE
IAROIH. .

Hcrounuk MHTaHHS OKTaH-KOPPEKTOpa MoXeT GObiTh cob6paH mo Joboft cxeMme,
ofecrieunBaiolliell BHXoOAHOE HampaAXehne +5 B 5% mnpm Toke marpyskn 0,4 A
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Puc. 169. [TeuaTHas mjaTa OKTAaH-KOPPEKTODA CO CTOPOHBI PACHOJIOXeHHS AeTanedl H
pacnoJIoKeHHe aeTasielt

o

=0
g

° 0

Puc. 170. Tleyarsas nsnata ¢ 06paTHOH CTOPOHE

H BXOAHOM HanpsukeHuu 8 .. 14 B. Cxema crabuinsatopa Ha muKpocxeme K142EHSA
npuseaeHa Ha puc. 172. B kadectBe panMaTopa HCNONb30BaHA KPHIUIKA KOphyca
¢ rabaputHeIMU pasMepaMH 115X75X2 mm.

IpaBuabHO cOBpaHHBIE OKTAH-KOPPEKTOD HaslaXXKHBaHHA He Tpebyer. IIpomeputh
ero paboTOCHOCOGHOCT MOXKHO cleaylolluM ob6pasoM. K BXoAy oKTaH-KOppPEKTOpA
NOJKJIIOYal0T KOHTAKTH FEPKOHOBOTO pejie, 06MOTKa KOTOPOrO 3aNMHTHIBAETCA OT re-
Hepatopa HH3KOH yactoTh. Clefiyer mnOMHHTD, 4TO 4acTOTa CPABATHBAHHS KOHTAKTOB
pene Syner B ABa pasa GoJibiIe JacTOTH TreHepaTopa, TaK Kak peje cpabaTHBaer
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N Puc. 172. CraGuiansatop OKTaH-KOppeK-
a
4 — TOp
TN
5 34 Ha Kaxiayio noaysosuy. Ecim BhIXogHoro Ham-
1 4 pAXeHHS TeHeparopa HEXOCTATOYHO AJs cpaba-
g 1< (5) + THIBAHAT DEJIe, ero BKIIOUAIOT uEpes TPaHIHCTOP-
—T——lé——- r—ig‘ HBft ¥kmod. ONHH KOHTaxT pese NOAKJIIOUAIOT K
” 1< o6meMy IPoBOAY, APYrofi — KO BXOLY OKTaH-
(14) » KOPPEKTODa, T. €. HMHTHDYeTCS NpephBaress.
8 L3 DL :a Brxopm ~— OKTaH-KOpPpEKTOpa  uepes  pPEe3ucTop
P < 100 Om...1 kOuM mowHocToI0 2 BT nomxmouaror
9 ] P (,)‘ ¥ x BHIXOLY -+12 B HCTOUHHMKA NHTaHHS M K BXO-
TN © a1y ocumwurorpada. Passeptka ocuuamorpada
0 N : XAywas, CHHXPOHH3AUMs BHEWNHAS, CHrHAA Ha
IV (¢) & 3amycK pasBepTKH 6epercs €O BXOAa OKTaH-
7 N R xoppekropa. Ilepexsouarens SA2 posxkeH Haxo-
P ‘: parteesl B nodoxenun BKJI, SA1 — B BepxHeM
1 1K o cxeMe MoOJOXeHHH. Ha skpane ocumiiorpa-
i Vo24 Y ypr-voz4 494 $a HOMKeH HAGMONATbCA NOJOKHTENbHBIH HM-
- nyasc ammautrypoit +12 B.  Ilpm cMemennn
Puc. 171. Cxema HMOJHOTO WIH- pBHKKA TIaJeTHOTO nepekaodatessi SAl  BHu3
bparopa N0 CXeMé HMIyJbC Ha 3KpaHe ocumutorpada

JOJIKEH CMemaTecs BIPaBo. IIpH BEIK/IIOUEHHH
OKTaH-KOppeKTOopa BbKMOuaTenseM SA2 uMIYJAbC JOJKeH TeDeMellaTbes B KpaiiHee
JeBoe TOJOXKeHHe, PaccTosHHe MeXJY HMNyJbcaMH Ha 3KkpaHe ocuuaiorpada coor-
BeTcTByer yray 180° a cMellleHHe HMIYJBCA BOPABO OTHOCHTENBHO BEIKJIIOUEHHOTO
TOJIOKEHHS COOTBETCTBYET Yy 3alep:KKu. IIpH yBeJHYeHMH 4YacTOTHI TIeHepaTopa
MMIIYJIbCH JOJMHB CMEINATBCS BJAEBO IO 35KPaHy, T. €. BPeMs 3aJEPXKKH JOJKHO
YMEHBIIAThCsT 06paTHO NPONOPUMOHANBbHO YacToTe. IIpm Haauumu nudpoBoro yacro-
TOMEPa YroJ 3aJepXKH MOXHO H3MEPHTh TOYHO. JLAs 3TOro BXOX yacToTOMepa MOA-
KJAIO4a0T K BHX0AY MHKpocxeMs DD2.1. Ilepuom caepoBaHusg HMIOYJIBCOB B 3TOH
TOUKE COOTBETCTBYET YacTOTe BXOXHBIX HMIYJbCOB, a HX JIJHTEIBHOCTb DaBHA Bpe-
Menn 3ajepxkku. ClefoBaTeNbHO, YroJl 3aePXKKH OyAer PaBeH Usap=180°T/T, rae
T v T—neprHog u ANMTENBHOCTL MMIYJIBCOB HA BhiXOome 3 Mukpocxembl DD2.1.

J1ana3on peryJHpOBaHHS OKTaH-KOPPEKTOPOM MOXKHO YBEJIHUHTh BJBOE, Mepe-
kiouuB Bxof 10 mukpocxemer DD2.3 ¢ Bmixoga 4 Ha BuixoJ 2 MHKpocxembl DDS8.
Ilar perymmpoBanust mpu >ToM Bo3apacTaeT Xo 2,8°. UacToTy remeparopa cieayer
ymenpunTe o 300 kI'n, yBemmumB eMKocTs kowjencatopa Cl go 5100 nd.

Ha aBroMo6Hie BXOJ OKTaH-KODPEKTOPA NOAKJIOUAETCS K NpEepHBATeNio, a Bhi-
X0l — K OJOKY 3JEeKTPOHHOTO 32XKHIaHHS ABOMHEIM 3KPAHHPOBAHHLIM IIPOBOJOM.
OnneTky MOXHO HCIOJNBb30BaTh B KauecTBe O6LIero npoBoAa. IlHTaHHe Ha OKTaH-
KODDEKTOD JKeJATENbHO INOAATh HEMOCPEACTBEHHO C KJEMM 3JEKTDOHHOH CHCTeMH
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aaxuranns. KoHmeHncaTop, VCTaHOBJEHHHH Ha pacmpefenutele, HeOGXOAUMO HCKJIO-
quThL, YcTaHOBMB mepekiouatesb SA]l B BepxHee IO cXeMe I[0JIOXKeHHe H, BKJIodast
¥ BHIKJIOUAs 3JEKTPOHHHA OKTAH-KODPEKTOp mnepexmiouateleM SA2, yGexpaiorcs,
YTQ 3aMETHOTO BAMSHHS Ha XOJIOCTOM XOAYy Ha paGoTy jBHTATels 3TO HE OKAa3H-
paer. Ilpn cumelleHHH JBHXKKa nepekmouartens SAl BHH3 mo cXeMme, 4acroTa Bpa-
ieHds ABHTaTeJsl [AOJKHA HEMHOro Najarth, TaK Kak 3axKUraHue CTaHOBHTCH Gouee
MO3IHUM. 3aTeM BHKJIOUHB 3JEKTDOHHBIR OKTAH-KODPEKTOP, MEXAHHUYECKHM OKTaH-
KODDPEKTOPOM YCTaHABJWBAKT HAYANbHBIA MOMEHT 3a)KHTAHHS HEMHOT'O DAaHbIle, YeM
3TO HYXHO [J51 HEHarpy’KeHHOTO aBTOMOGHJS, 3ampaBJeHHOro COOTBETCTBYIOUIHM
GemsnHoM. Ecam, zanpumep, HauaJbHAas YCTAHOBKA 3aXurawus Gyler +158° To
AHANA30H DEryJiupoBaHHs 3JEKTPOHHEIM OKTaH-KOPPeKTopoM cocraBuT —1,6... 4+15°
[Mocae aToro Ha XoAy ¢ MOMOIIBIO 3JeKTPOHHOTO OKTaH-KOppeKkTopa A00uBaloTes,
uyroGu mpu ckopocrr 50..60 kM/u Ha npsMOf nepeiaue JAeTOHAMUMOHHLIE CYTKH
ucuesatu Cpasy IOCJe Pe3KOro HaxKariis Ha Iefanb akceneparopa.

OnucaHHBt OKTAaH-KODPEKTOD  3KCILIyaTupyeTcss Ha aBroMoOuiax M2140 u
BA3-2106. 3ameyanuit k paboTe HeT.

B 3akji0ueHHe MOXKHO OTMETHTb, YTO BO3MOXHOCTH JaHHOTO YCTPOHCTBA He
HCUEPNBIBAIOTCA TOJNBKO (GYHKIHAMH OKTaH-KOpPeKTOpa. Eciu peBepcHBHHIN CcHUeTUHMK
3amoJHSATh B TeUeHHe OAHOrO LHKJA cHauyajsa dactoroit F1, a 3arem F2, npuuem
F1<<F2, To yron 3ama3juBaHHS Ha HAYaJbHOM Y4YacTke OyaeT yMmeHbIIaTbed, a
YroJl ONEpeXKeHHs 3aXKHTaHHS YBEJHUMBATBCS C DOCTOM 060pOTOB ABHrartens. Ta-
KO€ YCTPOACTBO MOKET IOJHOCTBIO 3aMEHHTb LEHTPOGCIKHBIH DeryJssTop.

KBASHCEHCOPHBIE TIEPEKJ/IOYATEJIHN

Jst ynpaBieHHsT pPasJHUHEIMM YCTpPOHCTBAMU IIMPOKO MPUMEHSIOTCS KHO-
nounble nepekmodatenn [I12K. DTu nepexmouatenn, kak, BOpoueM, H JMoGHe Apyrue
MeXaHHYeCKHe, HMEIOT TOT HeAO0CTAaTOK, YTO BCe KOMMYTHDYEMHIE IelH NPHXONHTCS
co6ipaTh B OJHOM MeCTe, 4TO HeyLOoOHO IPH MOHTaXe H HepejKo 3aTpyAHSeT Ipo-
eKTHDOBaHHE M HAcTpo#iky yCTpPOACTB H3-3a B3aHMHHIX HABOXOK KOMMYTHDYeMEIX
nenefi. IlosToMy uacTo NIPHMEHSIOT NHCTAHIHOHHOe MNeEPeKJIOUCHHe C MOMOUIBIO pe-
ae, MOII-TpaH3HCTOPOB WM APYTHX 3JEKTPOHHBIX kJouedl. Ilpnmenenue nudpoBHX
MHKDOCXeM B TakKaX Iepex/iouyaTensix obJeruaer ofecneueHHe GJOKHDOBKH OT He-
NpaBHJLHOrO MNODsAJKa BKJIOUEHUS IepekjouaTenefi, BBeleHHe HEOGXOZUMHEIX 3a-
JlepXeK INPH HCIOJHEHHH Pa3JHUHBIX KOMaHA H JApPYrHX YROGCTB B yIpaBJeHHH
YCTpOICTBAMYH, B Y4CTHOCTH MarHHTODOHAMH.

PaccMoTpuM BO3SMOXKHEIE BADHAHTH IOCTPOEHHSI 3JEKTPOHHHX [epekJouartelef,
ynpaBisieMblX OT MCXaHHYECKHX KOHTAKTOB, — KBa3HCEHCODHHX NepexJjiouaresefl.

B panmomoGHTeNbCKOM NpakTHKE IUMPOKO NPHMEHSIOTCS KHONKH ¢ camodukca-
IueH. DNEKTPOHHBLIM 3KBHBAJICHTOM TaKOH KHONKH SBJSIETCH TPUITED CO CUETHHM
Bx070M. Ilpu mocTynienun Ha ero BXOA HMIy.Jbca TPHITED MEHSET CBOE COCTOSIHHE
Ha TNpPOTHBOMOJNOXKHOE, NpH lojaue CAEAYIOUEro — BOCCTaHABJMBAET HCXOJHOE CO-
crosgHue. OfHAKO HemocpeJCTBEHHAs NMOjJaya MMIYJbCOB Ha CYETHHH BXOQ € KOH-
TaKTOB KHONKH HEBO3MOXHA H3-3a Jpe6esra KOHTAKTOB, 3aKMIOYAIOULErocs B HX
MHOTOKDAaTHOM 3aMBIKaHMH H Da3MblKaHHH B MOMEHT mnepekmiouedus.. HIupoko Ha-
BeCTHBIM CPEACTBOM GOpbOH ¢ JApe6esaroM sBJsieTcsl WCNOJL30BAHHE CTATHYECKOTO
TPHITEDA M KHONOK € IEPEeKMoYalolluM KoHTakToM (puc. 173,a). B wucxomuoM co-
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Puc, 173. Ilepekmouarenu ¢ camoHKcamyeit

cTosiHHEM Ha Bmxoge sjneMenta DDI1.1 jgor. 1, ua Bbixogme DDI1.2 —uor.0. ITpu
flaxkartun kHonkHw SB1 mepBoe Xe KacaHMe NOABHXKHBIM KOHTAKTOM HHKHETO MO
CXeMe HenoJBHXKHOro mnepekmouaer Ttpurrep DDI1.1, DD1.2, u npu naapuefitueMm
Ape6esre TPHUITED COCTOSIHHS HE MeHseT. B MoMeHT ero nepexmouenns: (pOHT HM-
nyabca ¢ Bhixofa DDI1.2 nepekimouaer cueTHhit tpurrep DD2 B mpoTHBOmOJOXKHOE
coctosiHue. Ilpn ormyckamuu kKaHomknm SB1 rtpurrep DD1.1, DD1.2 nepexmouaercs B
HCXonHOE cOocTosiHne, Tpurrep DD2 cBoero cocrosHust He MeHsieT. [Ipu NmOBTOpHOM
Hajkatuu Ha kHomky Tpurrep DD2 nepeknrouaercss B HCXOLHOE COCTOSIHHE.

Jing WHOMKAUMM COCTOSIHHS CYCTHOIO TPUITEpa HcmoJbayercs cBeropmop HLI.
Brixoguofi curHan AJs yOpaBIEHHS MOXKET OHTb CHAT C JIOGOro mJeya TPUIrepa.
B xauyecTBe CUETHOrO TPHITEpAa MOXKeT GHITb HCHOMb3oBaHa Muxpocxema KI155TBI,
HO AJsi TOrO, 4TOGB!I MEpeKJIOUeHHEe NPOMCXOAHNO B MOMEHT HAXaTHS HA KHOMKY, a
He OTmycKaHus, Heo6X0AHMO HOAKMIOYHTh cueTHH Bxox KI155TBI x smxony DDI.1.

Ecsim B yerpoficTBe meperiouatesefi ¢ camodukcauueii meMHOro, B KauecrBe
CTATHYECKOr0 TPHUITEPA MOXKHO HCNOJb30BaTh TpUrrep Mukpocxemu KI155TM2 (puc.
173,6), HO 3TO HECKOJIBKO YBEJHYHT IOTPEGISEMyI0 MOIIHOCTD H CTOMMOCTD.

Tepeknouatesn no cxemam puc. 173, u 6 ymoGubl TeMm, YTO He TpebyOT Ha-
BECHEIX 3JIEMEHTOB, OJIHAKO KHOMKA, HCNOJb3yeMas B HHX, ROJXHA HMeTb mepe-
gaouaomuit Koxraxkr. Eciax Hemonb3oBaHHe TaKOH KHOMKH HEXKENATeNbHO, MOMKHO
HCToJIb30BaTh cxeMy puC. 173,6. B mepekniouatene mo 3Tofl cxeMe Ansl 1101aBlCHHS
apebesra ucroge3dyercst menb RICIR2. B ucxonuoM cocTosiHuu Ha 06eux oOKJaapkax
gounencatopa Cl uanpsxenne +5 B, on paspsaxed, B MoMeHT 3aMblkaHusi KOH-
TakToB kHomxk# SB1 c mpaBoli ofknagkn xoupencatopa Hampsikenwe 0 B nopaercs
Ha cueTHH# BXox Tpurrepa DDI, n HauuHaeTcs 3apsu] KoHJeHcAaTopa M0 I[enH
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R2C1SBI1. Yepes 200...300 uc xoHgencatop Cl sapsyuurcs no Hanpsxenuss -+5 B.
B pesynsrate na Bxoge C Tpurrepa copMupyercsi KOPOTKHH HMIYJbC OTDHIIATENb:
HOMl TOMSIPHOCTH, CIAAOM KOTOPOro TPHITEP MEpeKNIOUHTCSl B NPOTHBOMOJOKHOE CO-
croguue. IIpn nmocienyiolux 3aMBIKRHMSX M Pa3MEIKAHMAX KHOMKH H3-3a papebesra
nepexmniouenus TPHITepa He NPOH3OHET, TAaK KaK MPH DA3OMKHYTOM COCTOSIHHE
KHONKY NOCTOSIHHAS BpPEMEHH Inepe3apsja KOHJeHcaTopa OmpefelsieTcs MpousBeje-
HueM R1C1 ¥ 3HaudTenbHO nmpeBHIIAET BpeMs ApeGesra KOHTAKTOB.

Ilpu pa3meikanud KouTakToB SBI1 KompencaTop paspsauTca uepe3 pe3UCTOP
R1, nocne uero mepekniouaTeap OyReT MOATOTOBJIEH K CHEAYIOLIeMy MepeKJo-
YeHHUI0.

Ilna obecreyeHnst MCXOGHONO COCTOSHHSI TDHITEPOB IepeKmiouaTenell HeoOXOIH-
MO HX BXOAb R MOAKMIOUNTL K HCTOUHHKY CHIHana cOpoca, KOTOPHM MOxer OHTh
kougencarop Cl Ha cxeme puc. 174.

Hecnoxso pelllaeTcsi 3ajiaua NOCTDOGHMSI NePeKNIouaTeNs, B KOTOpOM Tpedy-
ercsl ORHOBpPEMEHHOe HNM TOCTeLOBATeNbHOEe BKJIOUEHHE HECKONbKHX KHOMOK H HX
obwuit c6poc (puc. 175). Kammelli H3 cTAaTHUECKHX TPUITEPOB MOXKET OHITh BKIIO-
YeH COOTBETCTBYWILeH KxOMKof, obmuii c6poc ocyumecrBasercst kHonkofi SBL. Ecam
BaXHO, uTOGH MNP ORHOBDEMEHHOM  HAXATHH Ha MOOYI0 H3 KHONOK H KHOMKY
cGpoca BBLIXOAHble CHCHAJH MEPeKJIouarels He BHIAABAJHCh, HEOOXOAUMO HX CHH-
MaTh C HIKHUX 1O cxeMe nueu tpurrepos. Huox VDI neobxoxuM aast pasBsiski,
ecan OT cxeMul cOpoca CHTHan NOfAeTcs U Ha Jpyrue TPUITepH YCTPOHCTBA.

CxeMa mepeknouaTens ¢ B3aHMOBHIK/TIOUeHHeM KHOMOK NpuBefeHa Ha pHc. 176,a.
B ucxonnoM cocrosinuk xonjaencatop Cl paspsiked, Tpausuctop VT2 3akphiT, HA
suxone DDK.4 —uor. 1. Eciu HaXarb Ha oXZHY H3 KHOMOK, HanpuMep SBI, pas-
PAXMeHHEIA KOHACHCATOD Oyjer MopKMOueH Ko Bxoxy Tpurrepa DDI1.1, DD1.2 u rtpur-
rep MepexaioutTCs B COCTOsSIHME, NPH KoTopoM Ha Bhixofde DDI.1 jsor.1, Ha BrIXOZe
DD1.2 — nor. 0. Konpencatop Cl HauHeT 3apskaTbcs uepe3 peamcTop R8. Korpa
Hanpsikepne Ha HeM jpocturHeT 0,7 B, Brmiountcs tpansucrop VTI. Ilnapumit cmag
HANPSIKEHUS C ero Kounexkropa mnepekmouuT Ttpurrep IHmurra DDK 3, DDKA4.
KpyTofi cnaj HampsskeHusi ¢ ero BHXORA, mpoins uepes auddepeHUHpYOWLYIO Ie-
nouky C2R5R6, B Bume HMny/ibca OTPHUATENbHON MOMSPHOCTH AMUTENLHOCTBIO OKO-
J0 500 nc mocTynmuT Ha BXOAH c6poca BCeX TPHUITEPOB M YCTAHOBHT HX B MCXOLHOC
cocrosnde. OjHako Hanpsxkenue Ha Koupencatope Cl eme Oymer HHXKe mopora
Nepekmouenust sneMenta DDI.1 u Tpurrep ocraHercsi BO BKJIOUEHHOM .COCTOSIHHH.
Hepes 1..2 mc xonpencarop Cl 3apAiuTCs NpHMEPHO 10 MOJNOBHHEL HAMpSIKEHHA
autauusd. Ecnu Temepb HaxkaTh ellle KaKylo-tu00 KHOMKY, HHKAaKHX wH3MeHeHHT B
COCTOSIHUSX TPUITEPOB He NPOM3OHAET, TaK Kak Hampsxkenue Ha Cl mnpeBHuIaeT
TIOpOT MEpeKJIOUeHUsl TPHITEPOB.

BoixogHofi curHam Ha HUMKHHX [0 CXeMe IJIeUaX TDPHITEPOB HMeeT <«IIPOCEuKH»
B MOMEHT ()OPMHPOBAHUS HMNyabca c6poca H OPH MOBTOPHHIX HAKATHAX HA OAHY
K Ty Xe KHOTKY, IO3TOMY, eC/H yNpaBJsieMble LENH uYyBCTBHTEJNbHH K TaKHM NpO-
CeyKaM, BBIXOAHOH CHTHAJ cJefyeT CHHMATb TOJBKO C BEDPXHHX TIJIEY TDPUITEPOB.

K coxasnennio, Taxojl mepekiiouaTeNb MMeeT HEOCTATOK, aHAJIOTHUHBIH HEZOC-
TaTky nepexiiouatenedi 12K, — ecnu cTporo ofHOBpeMeHHO HaXXaTh JBE KHONKH,
BO3MOXKHO BK/IIOUeHHE ABYX TPHUITePOB. BeposiTHOCTL TAKOro OZHOBPEMEHHOIO BKJIO-
HeHHsT MaJa, HO oHa cymecrByer. Mab6eXaTb OXHOBPEMEHHOrO BKJIOUGHHS TPHITEpPOB
MOXKHO, HCNOJIP30BAB KHOMKH ¢ IEPEKJNIOYAIOIIMMH KOHTakTaMu (puc. 176,6).
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Puc. 176. ITepeknioyaresab ¢ B3aHMOBHIKJIIOUEHHEM
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Puc. 177. IlepekmioyaTenb ¢ B3aHMOBLIKJIIOYeHHeM Ha MuKpocxeme K155TMS8

MOXHO TOCTPOHTbL HECHNOXHHE MepeKkyrdYaTesNb C B3aHMOBBIK/IOUEHHEM, HOMOJb-
aoBaB MukpocxeMy K156TM8 (puc. 177). Ilpr BrMIOYeHHH NUTaHHA Bce TPHITEpH
MukpocxeMH ¢ momoulblo lenu R6C1 ycramasiaupawores B 0. Ecnu naxats Temepb,
panpuMep, xHonky SBI, Bnauame na Bxofe D1 mosBuTca sor. 1, saTem na Bxozme G
nor. 0. Tlpn mepBoM pAasMHIKAaHMM H3-3a jJpe6esra HHXKHErO IO CXeMe KOHTaKTa
kuonxu SB1 uaMenennem curxana ¢ Jjor. 0 Ha jor. 1 Ha Bxome C Jsor. 1 co Bxoaa
D1 MHKpOCXeMBl 3alHIIeTcs B I[epBEfl TpUIT€D MHKDOCXEMH, Ha BHIX. 1 mosBHTCH
gor. 1, Bkjwountcs cBeroauon HLI. Ecnm nHaxaTh mo6yi0 ApPYyryilo KHOUKY npu
paxkaroft SBI, Huyero He H3MeHHTCS, OJHAKO HPH NOOYEPERHOM OTHYCKAHHH KHO-
NOK B MOMEHT OTNYCKaHHfl NOCJELHEH BKJIOUHTCS TPHUITep, COOTBETCTBYIOMHHN MOC-
NerHe#l oTmymieHHOHi KHomKe. B mpuHIume u B 3TOM mepekJiodarene BO3MOXKHO 01~
HOBpEMEHHOe TMOSBJICHHE IBYX BHIXOJHHIX CHMHAJOB IPH OXHOBDEMEHHOM HaXaTHH
UJN OJHOBDEMEHHOM OTNYCKaHHH JBYX KHOTIOK.

B nepekmouaTene BO3MOXKHO NPHMEHEHHe TpPHrrepoB Mukpocxemn K155TM2,

PangukallbHEIM CPeNCTBOM JJISL NOCTPOEHHS HepekmodaTeNeffl ¢ rapaHTHPOBAHHBIM
TOSIBJIEHHEM CHTHAJIOB TOJIbKO Ha OJAHOM BHIXOJe fIBJSETCH NPHMEHEHHE B HUX MHK-
pocxemur K155MB1.

Ha puc. 178 mpuBeneHa cXema mNepekJiodaTelNsi HA BOCEMb NOJOXKEHHE ¢ Hc-
MO.1b30BAHHEM YKa3aHHOM MuKpocxeMul. Ilepeksiouartenn paGoraer ciaenywomum o0-
pasocM. Ecnn HH onHa M3 KHONOK He HaxaTa, Ha BHxoAax 1, 2, 4 u G MHKpO-
cxembl DDI —jor. 1. Tlpn nHaxkatuu Ha Jo6yl0 M3 KHONOK Ha BHIxoAax 1, 2, 4
NOABJACTCH HMHBEPCHHA KO/, COOTBETCTBYIOIIHI HOMEpPY HaXaTofl KHOOKH, a Ha
Bbix0ae G —Jor. 0. TIpn oTmyckaHunm KHOMKH MOJIOXHTENbHHHA (pPOHT ¢ BHxoxa G
DD1, nocrynas na Bxoa C DD2, npou3BOAMT 3amuch KOAa B TPHITEPE STOH MHK-
pocxeMmel. C HHBepcHEIX BbIX0A0B DD2 mpsaMofi koX mnocTynmaer Ha BXOAH aemud-
paropa DD3, u Ha ero BeIXOje, COOTBETCTBYIONUIEM HaxXMMaBLiefiCH KHOMKe, NOS-
Butci Jor. 0. Tax paGoram 6h mepeksioyartenb, ecnu O He OmJI0 ape6esra KOH-
TakTOB KHomkH. IlpH Hammumm pxpeGesra, a OH BCeria ecTb y MeXaHHUECKHX KOH-
TaKTOB, 3anuch KOJAa NDPOM30HJAET MO NMepBOMY pasMblKaHHMI0 H3-32 Apebeara KoH-
TaKTOB Haxkaroll KHONKH. BHemrHe ato Gyner BBIrVIAAeTh Kak cpabaThiBaHHE B MO-
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Puc. 178. Ilepekatouarens ¢ HCMOJb30BaHHeM MHKpocxeMul K155HBI

MEHT HaXatus KHomku. Janpuefimmnfi npe6esr He MOBJHSIET HAa pe3ysabTaT 3allHCH.

Ecnu naXath BHauaje OJHY KHONKY, 3aTeM, He OTIYCKas ee, BTODYIO, BHauae
3amuuIeTcsl xOJ mnepBofl KHOMKH. HaxKaTHe BTOPOH HHMYEro He H3MEHHT, TaK Kak
curias Ha Buixofe G DDI He uaMenurtcsa. B MoMmeHT oTnmyckanus OAHOH u3 Haxa-
THX KHONOK TaKXe HHYEro He H3MEHUTCH, HO B MOMEHT OTINYCKaHHS BTOPOf# KHOMN-
xu B tpurrepsl DD2 3anumieTcss KoA BTOpPOH KHOMKH.

[TosToMy Ha BEIXOJe Bcerza MOXKeT MOSBHTbCA TOJNBKO OfHH CHIHAJ, COOTBET-
CTBYWOILH mocaennefil ormyumexHoil kuonke. Ecin ke npeacraButb cefe cTporo Of-
HOBDeMeHHOe OTIyCKaHHe KHONOK, 3aNHieTcs KoJ, COOTBETCTBYIOUIHfi KHONKe ©

GoMbIIEM HOMEPOM, UTO ONpeJeJsieTcsl NPHOPHTETHHIMH CBOHCTBAMH MHKDOCXEMH
K155HBI1.
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Puc. 179. ITepekatouaTenb ¢ B3aHMOBLIKJIOUEHHEM Ha 16 moJoxeHdil
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Ecin Bxop R mukpocxemul DD2 moak/ounTh K BHXoAy ¢opMupoBatens cbpoca
(puc. 174), npu BrIYeHHH NHTaHHA Bece Tpurrepht DD2 ycranossites B 0, Ha
HEBepCHHX Bhixofax DD2 6yayr sor. 1 u curiad NOSABATCA Ha BHXORe 7 mepe-
KJIOuaTeIs.

Mukpocxemu K155MB1, kak yxasbiBajoch B NepBOM pasjelle KHHLH, LOTMycKa-
10T KackajgHoe coeauHexne. Ha puc. 179 mpuseaeHa cxeMa nepexJjiouatenss Ha 16
nosoxennit. Bxon paspemwennss V muxpocxemsr DD2 coepnner ¢ obumuM IpOBOJOM,
yto paspemaer paSory DD2. Ecin He HaxaTa Hu onHa u3 knomok SB8—SBI5,
na suxone mepesoca P DD2—uor. 0 u paspemeHa Takxe paGora DDI1. Ecan
HaxaTb Ji06yi0 n3 kxonoxk SB8—SBI1S, na Bmxonax 1, 2, 4 DD2 nosasutes uH-
BEpCHHIl KOJ HOMEpa HaXXaToi KHONKH, KOTODHIE MpOAAET uepe3 ajeMeHTH DD3.2—
DD3.4 na sxoau 1, 2, 4 DD4, Ha Bxox 8 DD4 moctynut xor. 1 ¢ suxoga G DDI,
KOTOpas SIBJseTcs CTapluuM paspsAnoM Koja HoMepa kHomkh. CurHan Jior. 1 ¢ BH-
xona mepenoca P DD2 moctymut Ha BxoA paspemenus DDI, sanperur ee pabory,
npofizer BHa BHxox P DDI, npoumeeprupyerca B DD3.1 u npuaer na Bxod C
MukpocxeMst DD4.

B MoMeHT pa3MblKaHHS KOHTAKTOB KHONKH Ha Beixoje P mossurca Jor. 0, Ha
Bxoge C DD4 — sor. 1 n koj HaxaTofl kHomku 3sanuuercs B DDA4.

Ecnmu Gyner naxkara oara u3 kHomok SBO—SB7, paGora 6yaer npoxoauThb
TaKk ke, Ho Ha Boixoge G DDI Gyner sor. 0, KOTOpHIE H ONpefeNMT CTapHIHi
paspsan xopaa. Ilockoseky B DD4 ucnmosns3oBankl OpsiMhie BHXOAH, Opu NOJaue
TIMTAHAS MOSIBUTCS CHIHANM Ha BhXode 0 mepekJiouaTensd.

MOoXHO MOCTPOHTH NepekaouaTenb Ha 64 KHONKH, MCHOMB3YS JHIDb JBEe MHK-
pocxembt K155MB1. Cxema ero mpuBesena Ha puc. -180. Ilps Hamatum J060H u3
gkHomox SBO—SB63 sor. 0 mpuxoauT Ha ommu u3 BXoAoB DDI1 u Ha ee BmXO04ax
1,'2, 4 ofpasyloTcsl TpH MJaAlIHX Dpaspsila HHBEPCHOrO KoAa. Kpome TOro, BXOX-
HHM TOXOM Mukpocxembl DDI Bkmountcs opmd u3 Tpaxsucropos VII—VT7 u
Ha oaHoM H3 BxogoB DD2 rakike mosiButca nor. 0, Ha ee BBIXOJe HOSABATCS CTap-
mye pPaspsiAbl HHBEPCHOIO KOAA. B MOMEHT pasMBIKAHHS KOHTAKTOB KHONKH MOJO-
KUTEJIbHHI Tepenmad ¢ BHX0Ja MHKpocxeMbl DD! moerymut Ha Bxoaw C rpurre-
pos DD3 u DD4 u xoa maxartofi kHonku samumercs B #Hux. C pmxogos DD3, DD4
KO MOCTYNHT Ha Aeumndparop.

Hns Bxoga 0 DD2 TpaHsHCTOp He HYXKeH, Tak Kak BHXOAH 1, 2, 4 5TuM
BXOLOM He YIpaBJAOTCA.

Ecnu HaxaTb ABe mau GoJsiee xHOMOK, paGoTa mepexymouaTens GyAeT mpoXoauTh
TaK Xe, Kak u pabora mepekjiouartens puc. 178, — mpu mepBoM HaXKaTHH HA BHIXO-
Je T[OSIBHTCS CHTHAJ, COOTBETCTBYIOIIME IePBOH KHOMKe, AajbHeHuHe HAXKATHS
KHOMOK He H3MeHAT koda Ha BHxogax DD3, DD4 B MOMEHT OTmyckaHHs HocJen-
Hel KHOMKH TOSIBHTCS ee KOA.

B nepekmouartené, co6panHoM Mo cxeMe puc. 179, a TaxXe npn HEYAauHOM
cOueTaHHH 3ajepXeK B IepekJiovaTelsaxX mo cxemMaM pue. 179 u 180, pas Bpe-
MEHHOIO COTJIaCOBAHHSI CHTHAJIOB MOXET nOTpeGOBATbCA MOAK/IIOUEHHE KOHJIEHCA-
TOPOB B HECKOJbKO cOTeH MuKodapajs MexAy BXodamMn DI1—D8 rpurrepos u
o6Im#M TpOBOAOM.

Ecar xHOTIKM mepekaroyarenefl NMOAKJOUEHE KO BXOAAaM MHKpOCXeM IPOBOAHH-
kaMn AauHoit Gosee 50..100 MM, B cxemax puc. 173,a,6, puc. 175, puc. 178—180
HeoO0XOnMO BKTIOYeHne pesucropoB 2..5,1 kOM MeXAy BXOLAMu 3THX MHKDOCXCM
n nenbio +5 B. OGs3arenbHo TakXKe BKIIOUGHHE KEeDAMHUECKHX OJIOKHDOBOYHMIX
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Puc. 180. Ilepekaouatens na 64 mojoxeHHs

KOHZEHCATOPOB MEXAY Uenmbio -5 B u o6mMM NPOBOJOM — IO OJHOMY KOHJEH-
catopy 22...47 thic. nd Ha Kaxgble JBe~— TPH MHKDOCXEMBHL.

KBasnuceHcopHHe MNEpeKIIOYaTeNH, HCMOJB3YIOMHe MHKDOCXeMy NDHOPUTETHOro
wHbpartopa KI155MB1, mpocta u yaoGuul. [IpH OTCYTCTBHH MHKPOCXEMEl IIEPEK.IH0-
gaTesqH YyA00HO coOMpaTh, HCHOJB3YysS JHHAMHUYECKHH ONPOC KHOMOK € NOMOIIBIO
MyJbTUILICKCOPA HAM AeluudpaTopa,

Ha puc. 181 npHBencHa cXeMa KBa3HCEHCODHOTO MepeKjiouaTeNsl ¢ MYJbTHILIEK-
copom. Ha wmuxpocxeme DDI cobpan resepatop, paGoTamoluufi Ha HacTOTe OKOJIO
20 kI'u. Tenepatop ucnosbsayer pBa sneMenta Hckaouaromee HMJIM Mukpocxemst
K155JII15. daemenr DDI1.1 paGoraeT KaK TMOBTOpHTEJb BXOJHOTO CHTHaNa M
OXBayeH MNOJOXHTeNbHOR  oOpatHofi  cBs3blo  uepe3s  Kougeucarop C2, Die-
Mertr DD1.2 — ynpaBasemmit. Ilpm Jor. 1 mHa BbBoge 5 OH paboraer
KaK HHBEPTOp, B pesyavTate uero pesuctop Rl ocymecTsiasercs orpuuarenbHas
oBparran cBasb u ofecneunBaercs reHepanus uMnyabcos. Ilpu Jor. 0 Ha seBone 5
aneMert DD1.2 mepexomuT B pexuM NOBTOPUTENs, 06pATHAS CBA3b Uepe3 Pe3ucrop
RI cranmosuTcs MOJMOXHMTENBHOA, M SJEMEHTH MHKpOcXeMH of6pasyior tpurrep. Ha
enxofe DDI1.1 cduxcupyeTcs TOT curuaj, KoTOpHH GHJI HA HEM B MOMEHT MOXAUH
Jor. 0 ma BuBoj 5 sneMenta DDI1.2.

Ecin wu opua u3 xkmomox SBI—~SB8 me maxara, ma Bcex Bxomax DO—D7
myabTHiekcopa DD3 aor. 1, Takof Xe curHan Ha ero BHXOJle, BHXOJNE 3/IeMEHTA
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Puc. 181. Tlepeknoyarenb Ha 8 MOJOXKEHHH C MYJbTUIJIEKCOPOM

DD4.2 u BuBoge 5 snementra DD1.2. MMnyibchl ¢ BHXOJA2 TeHepaTopa NOCTynawoT
ga Bxox Cl cuerunka DD2, BhHXoAHEHE CHMHANH  CYeTYHKA  MOCTYNAIOT
Ha afpecHble BXOXH MyJbTHmiekcopa DD3 B pesyabrarte uero ua BhXox DD3 mo-
OYEpPEXHO NOCTYMAaloT CHTHAMHL € ero BxogoB DO—DT.

Ecnu Ttenepp maxaTh M06YyI0 H3 KHONOK B TOT MOMEHT, KOTAa KOX Ha BHIXOJE
cuerguka DD2 GyneT cOOTBeTCTBOBATL HOMEPY HAXKATOM KHONKH, HA BHIXOJE MYJb-
THIJIEKCODA TOSABHTCA JOT. 0, KOTOPHA BK/OUHT HeNb MoAaBieHHst apeGesra, col-
pannyw Ha anementax DD4.1, DD4.2, R11, C3 (puc. 182). Ha BHXoZe sieMeHTa
DD4.2 mnosBuTcst Jor. 0, XoTOpHE oOcTaHOBHT paGoTy remepatropa DD1.1, DD1.2.
IMonoxurenpuas obpaTHas cBA3b uepes kougencatop C3 GymeT yaepxuBaTh Jor. 0
Ha BpeMs jpeGesra KOHTakTOB KHomku. Ha Buxogax cueruyuka DD2 saduxcupy-
ercs KOH, COOTBETCTBYIOUIME HaxaTolt kHomke. Curzan Jor. 1 ¢ BHXOZA 3J€MeHTA
DD4.3 sanmmer stoT Kox B Mukpocxemy DD5, B peaysibraTe ero gemmdpanud Ha
COOTBETCTBYIOIleM BHIX0oAe MuKpocxemnt DD6 mnossurcs Jjor. 0. IIpm oTmyckanmn
kHonku Jor. 1 ua Bxoze 1 DD4.1 moaBuTcs ¢ 3ajepXKKOf Ha BpeMs OKOHUAHHH
apebesra. IDra 3ajepkKa ompenensercs mocTosiHHoR Bpemenu RI1C3. ITocne mnosB-
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Puc. 182. BpeMeHAnle gHarpaMMh le- Puc. 183. Nuddepennupyomas memns
MH nofaBJeHHA Ape6esra
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Jenus1 Jjor. 1 Ha BeIBoJe 5 3jeMeHTa DDI1.2 B0306HOBSTCA TeHEpauus U MNOCJENO-
BaTeJbHBIH ONpoc KHOMOK. IlepBast cMeHa xkoxa Ha BEIXoge cyeTynka DD2 mocae
OKOHuYaHMs HMuyJbca Ha Bxojge DD5 mnpousofimeT cmycTss BpeMs, NPHMEPHO
paBHOe TNepHoxy KojeGaHHii reHepaTopa, INO3TOMY 3amHCh KOLAa  Haxa-
Toi xHOmKE B DD5  mpomsofimer  coseplueHHo  oxrosHaumo.  CraGuant-
pon VD2 ofecneupBaer OHCTpPOe BOCCTAHOBJEHHE IHENH MOAaBJeHUsS Jpebe3ra
nocje OTHycKaHHs kHonkH. CrTpoGHpoBaHue MyabTulsiekcopa DD3 no Bxony A
TaKTOBHIMH MMINYJbCaMH TC€HEpaTopa oOObecmeynBaeT BO3MOKHOCTb 3amycka Hend
nosnasiiendst jgpeGeara Jyumb npu Jjor. 0 ma sxoxe C2 DD2. Jaxe eciu 3aMBIKaHHE
KOHTAaKTOB KHONKH MPOH30HJET HEMOCPENCTBEHHO INepel NepexofioM Ha Bxoxe C2
cyerynka H3 Jior. 0 B Jor. 1 ® 3TOT Nepexoi NPOU3OHNET, KO B MHKPOCXEMY
DD5 6yneT 3anHcaH NpaBHJBHO.
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Puc. 185. Ilepekmouatesp Ha 64 M0JIOXKeHHs
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Ecan npu maxartoi kHomke OyjaeT Haxkarta eule OJHAa KHOMNKA, BBIXOZHOH KOZX
HE M3MEHHTcsd, TaKk KaK ONPOC KHONOK OcTaHOBJeH. OJHAKO Nocie OTNYCKaHWs Tep-
BO# KHONKH ONPOC BO306HOBHTCS H B MuKpocxeMy DDS 6yxer 3amucaH kox BTOpoH
KHOTIKH, OH ocTaHeTcd B DDS u mocne ee oThnyckaHHs.

Ecan nocne HaXartusi OAROH KHONKH HAaxaTk €llle 1B, TO IOCJHE OTIYCKaHHSA
nepBofi KHONKH BHIXOAHON Kox OyAeT ONpeleJsThCs ONHOH #3 IBYX KHOIOK, KOTO-
pHe ellle HAXATHl, KAKOH HMEHHO — 3aBHCHT OT B3aHMHOIO DAacHoJIOXKEHHs KHONOK.
Ecan Heo6xomuMo o06ecneynTb TPHOPHTET KHONOK MEXLY cOGof, MOXKHO BBECTH
auddepenunpyomyo uenp (puc. 183), obecneumBaiomyio obHyseHue cyetduxa DD2
KaXJbfi DPas B MOMEHT OKOHYAaHHS HMIYJbca, TEHEPHPYEMOrO LENbI0 MNOAABJICHHS
npe6e3ra, B pe3yJpTaTe 4ero oNpoc KaXublil pa3 GyaeT OCYyILECTBJATBCS, HauYuHAs
c kHonku SBI.

Henp CIR2VDI1 cayxHT ans 3amdcH Koja KHonku SB1 B MoMeHT BKJIOYe-
HHS THTAaHHS, OHA HMMHTHDYeT KPaTKOBDEMCHHOE HaXaTue KHOMkH SB1 B MoMeH?
BKJIIOUEHH 1.

Myabrunzekcop DD3 Moxer GpITh 3aMeHer ma aemimdpaTop. ®PparMent Takok
cxempl puc. 181 mpuBegen Ha puc. 184. Onpoc KHONMOK NPOH3BOAHTCS BHXOAHEIMH
curuanamu pemudpartopa DD3 yepes auomel VD2—VDY. Tnoas HEOGXOAUMBL 1Jis
HCKJNOUCHHS 3aMBIKaHHs BbXoJ0B pewnpparopa DD3 Mexpy coboét mpu ommaspe-
MEHHOM 3aMbIKaHHH KHOMOK. [IpH wncmosbsoBanuu B KayectBe DD3  MuKpocxeMEl
KI155M /110, mMeromell BEIXOAH € <OTKPHTEIMY KOJJIEKTOpoM, auogsl VD2—VDI10
HC HYHHL

Havasbuas ycranmoBka koma ocyllecTsisercs ¢ noMompio menn CIR2VDI. Drta
uenp oGecmeduBaeT OGHyseHHe cyeTdnka DD2 B MOMEHT BKNIOYeHMS NHTaHHS 4Yepes
uuBeprop DD4.4 u samuce koga 000 B Mukpocxemy DD5. Iuoaz VD! o6ecnmenusact
HMIYAbC OGHyseRHst Ha BxoZax R DD2 Gosee AJMHHHA 1O CPaBHEHWIO ¢ MMIYIb-
coM sampci B DD5 ma BHXOme uenu nojasjenns gpebesra. Eciu Heo6XOAHMO
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coBMecTnth cxeMbl puc. 151 u 152, Bxoxmt saementa DD4.4 MOXHO HCNOJB3OBATH
pasmenbno — OfHH pis nogkmouenHs nems CIR2, npyroit — gns C4RIBRI4.

Ias ysenuyenusi 4YHcJIa KHONOK Iepekmouarteis xo 16 MoXHO HCIT0JB30BAThH
mynbraniekcop K155KII1 mum pemndparop KI55M/I3, nnm Gosbliero umeia KHO-
MoK YA0GHO HCHOMb30BATh HX MAaTpHYHOe COCJHHEHHE, BapmaHT mepekjiodatels €
saBuCHMOH (uKcanmei Ha 64 xHONKH npuBeseH na pHc. 185, Cuarman c ympasJise-
Moro reHeparopa, co6panHoro Ha Mukpocxeme DDI (ecM. pme. 181), mnocrymaer
Ha BXOj INIECTHPA3PsANHOrO CueTumKka, coGpaHHOro Ha MHKpocxemax DD2 u DD3.
Vnpaprnenne ¢ mepBbHlX TPeX paspsifioB cuYeTYHKA MOJAeTcss Ha BXOAM pmewmH(parTopa
DD4, B peayapTaTe uero Ha ero Bhixomax 0—7 moouepenno nosisasercs Jor. 0.

C Tpex CJeAyIOIHX DAa3psi/OB CUETUHKA yNpaBJeHHe NOJAETCS HA MYJbTHIJEK-
cop DD5 u oaun pa3 Ha 8 BXONHEX HMIYJbCOB MEPEKJIOYAETCS BXOJ MYJbTH-
NJeKcopa, ¢ KOTOPOro Ha €ro BHXOA NepejaeTcs cHraajd. B peayabrate 3a 64
TAaKTOBHX HMIIyJbCa TeHepaTopa ONpPAIIHBAIOTCSl MOOUYEPENHO BCE KHOINKH, HAYHHAs
¢ SB1 u xonuas SB64.

Pa6ora Takoro mepekJiouaTessi NPOHCXOAHT TaK XK€, Kak H YycTpodcTBa HA
pruc. 181. Eciw naxaTh JgBe KHONKH H OTIMyCKaeTcss ONHA H3 HHX, Ha BHIXOJE
NOSBHTCA KON, BTOPOH KHONKW. Ecjd HaXKaTH TPH KHONKH H OTHNycKaercd ORHA U3
HHUX, Ha BBIXOJE TaK e, KaK H JJisi cxeMbl puc. 181, mosiBHTcH Kojy OZHOH M3 OC-
TaBUIHXCA KHOUOK. Jlnsi obeciewenusi NpHODHTETA CPEAM HHX MOXHO BOCIOJIB3O-
BaTbes JMu(depernupyomed nenbio no cxeme puc. 183. Jimmb B ToM cayuae, xoraa
Gui HAXKAThl YeTHIpe HJH Gojlee KHOMOK, B MOMEHT OTIyCKaHHS OJHOR H3 HHUX
MOXeT NOSBHTBCS KOJ, He COOTBETCTBYIOIIMN HH OJNHOM H3 Ha)KarThlX KHONOK. YTo-
6Hl HCKJIOUHTb BO3MOMKHOCTb [OSIBJIEHHS! TaKOLO KOAa, HEOGXOMMMO NOCAENOBaTeNb-
HO ¢ KaXHOH KHONKON BKJIOYHTb NHOX. JINs HAYaJbHOM YCTAHOBKH XKOJ2 NPH BKJIO-
YEeHUH MHTaHHA B CXeMy cJjeJyeT BKJIOUHTE sneMenthl R2, VD1, Cl, DD4.4 u3 cxe-
Mu puc. 184, Ho aHox muoxma VDI moxkamoyuth xo BXoay DO Mukpocxembl DDS.

TFEHEPATOPBI [JId MY3bIKAJIbHBIX
HUHCTPYMEHTOB

IeHepaTop AJs HACTPOHKH MYy3BKAAbHBIX MHCTPYMEHTOB

OnuceiBaeMufi reHepaTop IN03BOJISET IOJYYaTh Ha BHXOJE CHIHAJ C

9acToTod, COOTBeTCTBYOLIEH JI0GOH HOTe OT KOHTDOKTaBH [0 WATOH OKTaBHL.
YacToTa KaIOH HOTH MOXeT GHTb YcTaHOBJEHA KaK TOYHO B COOTBETCTBHH
¢ XpOMAaTHUECKOH raMMO#, Tak U C IOmPaBKOA A0 ==50 UEHTOB OTHOCHTENbHO 3TOTO
8HaYeHHsl, YTO [03BOJIAET HACTPAHBAaThb HHCTPYMEeHTH N0 moGofi 3aBHCHMOCTH, B
TOM 9HCJAE H B COOTBETCTBHH C KPUBHIME Mefinens # Pefinc6eka. Bmbop uyacroTh
OCyUIeCTBAsieTCSl TpeMsi  DepekJwiodartensaMn — «OkraBay, <«Horas, <«[lompaBkas.
JluckperHOCTE YCTaHOBKH YaCTOTH —1 ueHT, omuGka B J0G0fA TOYKe He mpeBblLa-

er =4=0,6 uenra. Buxoano#t curnan remeparopa — meannp B yposaax MC TTJL
Cxema remepaTopa TpHBefeHa Ha pHC. 186. 3apamomuit remeparop cobpan Ha
anemente DDI1.1 m xBapueBoM pesonatope Z1 ma wactrory 10 MTIum. Uepes Gydep-
Heft kackay DD1.2 curnan mocryunaer Ha mpeoGpasoBaTesb HAacTOTH Ha HHTErpaib-
HHX MHKpocxemMax DD2 u DD3 tuma KISSMEB. Brxonnas 4YacroTa mpeoGpasoBa-
TeJss B 3aBHCHMOCTH OT COYETAHUS CHrHAJOB, NONAaBaeMHX Ha Bxoau X1—X32

DD2 u DD3, moxer cocraBiasitb oT 1/4096 po 4095/4096 BXOAHOA MAacTOTH.
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Ha Bxoasl X32 1 X4 DD2 nocrosano mogan Jor. 0, jor. 1 —na Bxoxsr X16,
X8, X2, a rakxe IpH [OKAa3aHHOM Ha cXeMe TOJOXeHHH Nepekyoyarens SALT u
fsa Bxox XI1. IIpn Bekmouennelx SAI.I—SAL6 ma Bxoxsl XI1—X32 DD3 rakxe
nocrynaer yposenb Jor. 0. B pesyiprate yacrora Ha BhXome DD3 cocrasiser
(64412845124 1024)/4096=1728/4096 oT BXoxHO# yacroThl. Ilpu Braioyenun SA1.6
xo3bdunuent mepexayu DD2, DD3 ysenuuusaerca po (1728+-1)/4096 oT BXOA-
Hofi YacToTh. OTHOCHTENbHOe H7MEHEHHe BHIXOAHOM 4acToTH cocTaBur 1729/1728=

1200 ___
=1,0005787, uto oueHb OJH3KO K ]/2, T.€.K H3MEHEeHHI0 YacToTel Ha | HeHT,

HamomuusM, 4TO OTHOCHTEJbHOE H3MEHEHME YacTOTH HA OJMH MOJYTOH COCTaBJSeT
2 1200 ___
_1/2, a Ha OAHH UeHT — V2. Bxumiouentie mepekmouareis SALS ypenuuur

gacroTy Ha 2 meHta, SAl4 — ua 4 u T. a. CoBMmecTHOe BKJIOYeHHEe HECKOJIBKHX
TIepeKJIoYaTeNell yBeJuuMBaeT 4YacTOTy Ha CyMMapHylo BeJH4HHy. B pesyisnrare
BRJIOYeHHEM ImecTH nepek/ouareneft SAI.I—SA1.6 MOXHO YBeJIHYHTH 9acTOTy Ha
63 uenra.

Ecan Brioduts SAL7 npu BEIKJIIOYEHHBIX OCTAJbHBIX I1€DEKJIOUATENSX, CHCHAJE
#a Bxomax X1—X32 DD3 u na Bxoze X1 DD2 usMeHsieTCs Ha TIPOTHBOTOJOMKHBIE,
CYMMapHOe u3MeHeHHe dacToTH cocraBuT 142-+4448+416432—64=—1 mnent. Te-
neps BrJoYenue SAL.6 GyneT yMeHbIIATh BHIXOJAHYIO 4YacTOTY Ha | IeHT, BKJIOUe-
Hue SAI5 — nHa 2 uedra M T. X., T. e. BkJIOYeHHe SAL.7 H3MeHseT 3HAK BO3Lef-
ctBus SAI.1—SAI1.6. B pesynsTaTe COOTBETCTBYIOIIMM BKJIOYEHHEM INepekJiodarenefi
SAI.I—SAL.7 BuXoxHyl dacToTy mnpeo6pasosaTeis DDZ2, DD3 MOXHO H3MEHSThb
Ha —64 ... +-63 nenra. YKasanmas Bbimle TOYHOCTb 0,6 HeHTa BHfepKHBaercs INpH
BBEJCHUH NMONPAaBKH, He NpeBHuIaomell 50 neHTOB.

HowmunanpHast yacrora curnaga Ha Beixoxe DD2, DD3 cocrasaser 1728/4096)
X10 MI'y=4218750 T'u. DrtoT cHrHan depes GydepHHE HHBEPTOP NOCTYNaeT Ha
BXOJ elle ojxHOro npeo6pasoBarend 4acTOTH Ha MHKpocxemaXx DD4 u DDS. Ympas-
Jenne Ko3hohHUHEHTOM Mepefayd 3TOro npeoGpasopaTens ocyllecTBJAsercs mudpa-
TopoM mnepekJiodarens Hora. Kaxknofi HOTe COOTBETCTBYeT ONpeeJeHHHH 1BOHY-
HBl 12-paspsnHEIfl kox, MopaBaeMHft Ha Bxoxsl X1—X32 DD4—DD5. Oas npu-
Mepa paccMoTpuM (GoDMHpOBAHHEe cHIHaJia ¢ yacToToil HOoTH n0. s srofi HOTH
kox wudparopa cocrapiser 1 000 0010 0001,=2081,,. Kosdduuuent nepenayu

TaGauuma9
@ ~ N =] o] -+ o © -] - N -

Hora [512xf Tm| K § AN A I RS e e Af/1, %
Io 214323712081y 1 | 0| O|O|lO|lO)I|O|O]|O]|O]1|0,006
Ho-nnes | 2270680) 2205 | 1 0 0 o|l1lojo|tl1|1(0]1]0,018
Pe 2405702( 2336 | 1t (o] o0 | 1|loOo|lOf1]|]O|O]|O]|O[O]0,013
Pe-nme3 | 25487p2/ 2475 | 1 | 0 J O | 1| 1] Oof1jO0]1]|O|1]|1]0,016
Mu 2700309 2622 | 1 0 1 o|lojojl|Y|{1]1]1]0]|0,010
da 2860878 2778 | 1 0 1 0] 1 1{foj1f(1jof1]{o0]0,013
®a-nmes | 3030994/ 2943 | 1 [ oy v | v|of {1 |{Y|L]1]1]|1 {0,007
Coub 32112271 3118 | 1 1 0 o{o0jJ0]1|O|1]|1]|1]0]{0,007
Counn-nres| 3402 176( 3303 | 1 1{fojof1)t1|{1fojof1]1]1]|0,006
Jia 3604480 3500 1 1 l{fo]tytrjoftrioj1|(1|o]o0{o,01l
Jis-nmes | 3818814/ 3708 | 1 1 1|olo|l1|[1|1|{1]1]0]|O]|0,008
Ca 4045892 3928 | 1 1 1 1ol 1|Oo|1|[1]0]|]O]|oO]0,004
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mesuTeNs cocraBuT 2081/4096=0,50805664, a BHIXORHAas AOMHHAJbHAs 9acTora mpe-
o6pasosarenss DD4, DD5 — 4 218 750X0,50805664 =2 143 364 I'u.

Dra yacToTa MOCTynaer Ha ABOKUHBIH JesuTesb 4yacToTH. Ha BHXOAe 12 DD8
yactora yMenmbluutcs B 2°=512 pas u cocraBur 4186,26 T, uro cOOTBETCTBYET
5-t oxtaBe ¢ ToumocThio o 0,25 T'm. Ommbka B 0,25 I'm cocrasiaser 6-10—° or
TOYHOrO 3HAUEHHS, HJM nprbausuTenbro 0,1 menra.

Komn mudparopa K mas Bcex 12 moT npusefeHH B TaGui. 9, TaMm Ke YKasaHH
OTHOCKHTeJbHEE OTKJIOHeHHs Af/f mosydaeMBX dacTOT OT TOYHOro 3HAYeHHH,

Ha gpyrux Buixogax MC DD8, DD9 popMupylOTCS 4aCTOTH OCTaJIbHHIX OKTaB,
BIVIOTb L0 KOHTPOKTaBel. BHGOD HYXKHOM OKTaBH OCYINECTBJISETCS TeDeK/I04aTeieM
SA2, CxemMa COeJMHEHHS €ro KOHTAKTOB HCKJIOYaeT 3aMblKaHHe BHIXOJOB MHKDO-
cxem DD8, DD9 mexay coGo#f IpH cjay4yaHHOM BKJIOYeHHH IBYX KHONOK.

Eciu B reHeparop ycraHOBHTb KBapueBHfi pesonaTop < yacroroit & MIu, na
Beixoge 8 DD9 MoxkHO nojyyaTh 4acTOTH CyOKOHTDOKTaBH, & 4acTOTH 5-H OKTa-
BHL — Ha BHXxofZe 11 DD7. Taxo#t xe pe3yJbTaT MOXHO IOJy4HTh, ROGABHB B CXe-
My TreHepaTopa elle OQMH CYETHBIH Tpurrep Mexay BhxogoM 6 DD5 u sxomom 14
DD6.

HeTpyano BupmeTb, 4YTO reHepaTop BOOGLIe HEKPHTHYEH K MCXORHOA 4HacToTe.
ITpakTH4eckH BO3MOXKHO HCHOJIb30OBaHHE KBapHEBOro pEe3OHATOpPa Ha 4YacToTy OT
1l no 15 MIy, nHeo6x0AuMO JIHIIb 32HOBO DPACCYHTATh KOAM IH(paTopa HOTH H
COOTBETCTBEHHO H3MEHHTh YHCJO ABOHYHBIX pesuteneii DD6—DD9. HauGosee yno6-
HO HCIOJIb30BaHHE KBapHeB ¢ dacToroff oT 9592200 no 10161000 I'm uak c BABOE,
WM BYeTBepPO, HJAH B 8 pa3 Gosee HHU3KOH vacrorofl. [Jlis HEHX K0abHUHEHTH
nepenaud mnpeobpasosartens DD4, DD5 wnaxomstcs mnpubamsurensno ot 0,5 mo 1,
4T0 Oo6ecmedyHBaeT MaKCHMAJbHYIO TOYHOCTh (GOPMHDOB2HHSI BBHIXOZHHX YacToT.

Ilpu ucnonb30BaHKK KBapHEBHX Pe30HATOPOB ¢ yacroToit Menee 8 MIm moxer
NoTpe6OBaThCA H3MEHeHHE CXeMhl KBapIeBOTO TeHepaTopa.

[TokaxeM kak paccyHTaTh KOAH WHG(PATOpa HOTH AJis NPOH3BOJBHOfL 42CTOTH
KBapua, mpesbimaiomeit 9592200 n. B Taba. 9 mpuBefeHH 3HAYEHHS YACTOT HOT
5-f oxTaBH, yBesHueHHbe B 2°=512 pa3, T. e. COOTBETCTBYIOIHe BHXOJHOH 4acTo-
Te npeobpasosareys DD4, DD5 npu uacrore xBapua, Gauskoi x 10 MIu. drtu
4acTOTH CJIEAYeT Pa3feiHTh HA HOMHHAJLHYIO BHXOJHYIO 9acTOTy npeoGpasoBaTelst
DD2, DD3, koropas cocraBisier 1728/4096=0,421875 oT 49acToTH KBapueBoro re-
HepaTopa. B pesysbTaTe MOJYYHTCs OJs KaxAOA HOTH K03(pQHIHEHT Neperau
npeoGpasosarens DD4, DD5, ero caefyeT yMHOXKTb Ha 4096, OKpYIIHTb 10 GJH-
MARIIEr0 NeJI0ro 9HCIa H NEPeBECTH B LBOHUHYIO HODPMY.

Crapuwmit paspan ABOHYHOTO SKBHBAJIEHTA ONDENENHT CHLHAN, KOTODHHA HeoG-
XopuMo moxark Ha BeixoX 3 DD4 (Bxom 2048), muammuii — Ha sHBog 4 DD
(sxon 1). Ecam macrora kBapuesoro pesomaropa Gauska x 10; 5; 2,5 wm 1,25
MI'n ¥ BaxoghTcs B yKasaHHHX Bhle npeaenax, Bce Ko3pHUHEHTH mepejauH,
KaK YKasHBajoCh Bbllle, 3aK/OueHH B HHTepsane 0,5—1 u B crapmem paspsage
JABOHIHOTO 5KBHBaJieHTa I, 4To ompepensier mojady Ha Bxox 2048 Jjor. 1 Hesasu-
CHMO OT HOTHL

Eciu uacrora kBapueBoro pesomaropa HuXe ykasaHHOH, TO ee nepex pacye-
TOM CJelyeT YMHOXHTb Ha 2, 4 uau 8 Tak, uro6H oHa craja GoJblle 3TOrO 3Ha-
genns. ITopsjok pacyera mosHOCTBIO COXDAHSETCS, a8 H3 CXeMH puc. 186 crenyer
HCKJIIOYHTD COOTBETCTBeHHO 1, 2 man 3 paspsjga ABOMYHOTO AEMHTEJNS.

Ilo moayuennofi Tabiuue ABOMYHEIX SKBHBAJICHTOB CJIGAyeT COCTaBHTb CXEMY
wgpparopa. Haubosee mpocro WKHOPaTop MOKHO NOCTPOHTH, HCNOAB3YA MEPEKJIO-
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Puc. 187. Cxema mmmudparopa MJisi 4aCTOTH KBapHeBoro pesonaropa 10 MTIm
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yatenb I12K ¢ B3aumoBmkmoueHHeM. [lepekiiodaTesb H0MXeH uMeThb 12 KHONOK,
KaXnas MO BOCeMb KOHTAKTHEIX TPYNN Ha mnepexkmiodenne. Eclu crpynnuposath He-
KOTODHEe IeNH IHQPaTopa, MOMXKHO YMEHBIUHTb YMCJIO KOHTAKTHBIX rpynm CxeMa
madpaTopa AJs YacToTl KBapHeBoro pesonatopa 10 MI'm (ecrecTBeHHO, MpHIOX-
Has ¥ Ajas 5; 2,5; 1,25 MTu) npuBemena ma puc. 187. Ilepexmiouarens aroro imug-
paTopa HCNOJb3yeT CeKUHH Ha YeTHpe KOHTAKTHHE IpYIIEHL

Ilpu orcyTcTBHH nepexJsioyaTesieli ¢ HEOGXOXHMBIM HYHCJIOM KOHTAKTHHX IDYNIF
mHppaTop MOXKHO cobpaTh Ha JIOGBIX MAaJOMOIUHHIX auoAaX. Heo6xoxumoe yHCIO
JIHOXOB COOTBETCTBYeT oO6lleMy WYHCJIYy HYyJei B XBOHYHHIX SKBHBaJieHTax Koahopu-
LMEHTOB NepefayH, AJis 4acToThl KBapueBoro pesomatopa 10 MI'm Heo6xoxmMmo 65
JHoxoB. ®parMenT cxXeMBl AHOAHOro IMH(Gpartopa NPHBefeH HA pHC. 188.

ITepeknogatenr SAl —TI2K ¢ HesaBucuMo#l Quxcamueli, SA2 —TII12K ¢ B3an-
MOBHIKJIOUeHHEeM (cM. pHC. 186).

Byok muTaEMs TeHepaTopa JoJuKeH o6ecleyHBaTh HanpsKenHe 5 B npu TOke
0,6 A.
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Puc. 188. Cxema xnonHore IHgpartopa
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HacTpoiika reHepatopa CBORHTCSL K TOYHOH YCTaHOBKe 4YacTOTH KBapUEBOro
Terepatopa mnopbopoM Cl H, BO3MOXKHO, KOHAEHCATOPA, ROMOJHHTEIBHO BKJIIOYCHHO-
TO IOCNefoBATEJNBHO C KBapUeBHM pe3oHaTopoM. [IpaBHiabHOCTL (OPMHPOBAHHS Hac-
“TOT CJefyeT UPOBePHTh € INOMOIIbIO HU(poBoro uacroToMepa. KoHTPOJHPOBATH
4acTOTH reHepaTopa LesnecoolpasHo Ha BHxole 6 DD5, oHE ROJKHH COOTBETCTBO-
BaTh YXa3aHHHM B Ta6h. 9. EcjH OTKJIOHEHHe 4acTOTH OT HEOOXOZHMOrO 3HAYeHHS
npesbimaer 0,0256%, nonymena omu6ka B pacyeTe HJH MOHTaxe WHPPaTopa HOTHL

Jns HacTpofikH My3HKAaJbHEIX HHCTPYMEHTOB HE MO XPOMAaTHYECKOR ramme
IJisl KaXJofl HOTH cieayeT BBOLHTH IONPaBKy, HaGHpas ee Ha mepekjiouaTtene SAl.
Tpadux uaum Tabuuuy 3aBHCHMOCTH TONPaBKH OT HAacTpaWBaeMoHi HOTH meJecoo6-
‘Pa3HO NMOMJIOXKHTB oA (asblINAaHeNb [eHepaTopa, BHIIOJHEHHYIO H3 OPraHHuYecKoro
GTeKJNa.

Ileneparop axkkopaor aas IMU

Onuchipaemblfi TeHepaTOp 4KKOPAOB JJisl 3JEKTPOMY3HKaJbHHX HHCTDY-
MEHTOB II03BOJIsIleT 10JyYaTh Ha BHIXOAE AKKODAH MaXKop, MHHOp, CENTaKKOpA Ha-
XarueM Ha ojHy kJjapuuy. CxemMa reHepatopa mpuBeneHa Ha pHc. 189.

Bxoan weThipex MyJbTHmJekcopoB DD5—DD8 nopk/ioueHH K BHXozaM COOT-
serctBylomux pesmrenelt OMH. Daementst DD1—DD3 o6pasyior mudpaTop Koxa
1—2—4—38. Tlpn maxaTuu Ha moGyl0 H3 KHOMOK TepekJiodaTesss SBI Ha Beixozxe
mudppatopa obpasyeTca KoZ, COOTBETCTBYIOWHN HaxXaToll kHomke. [lpu HaxarTuu,
HanpuMep, Ha kHonky SBL.7 (da-nue3) BuigioyawTcs saemenTsi DD2 u DD3.1 u
Ha BhIXoAe wHdparopa mosBaserca kox 0110. DToT Kox TMocTymaeT Ha aApecHHe
BXoaH Mysbrumiekcopos DD5 u DD6, u Ha BHXOgax HOABISIOTCS CHUTHAJIH €O
BX0N0B 6 3Tux MHKpOcXeM — da-fues l-i oxTaBH u n0-nue3s 2-#. Ha Bxomel MyJib-
TuneKcopoB DD7 u DD8 ToT e Kox nocrymaer depes cymMarops DD9 u DD10.
Ha Bropeie Bxomer cymmatopa DD9 MoxeT Takxke nocTynuth xox 0001s=1;, npn
BKMOYEHHH nepexmouaTens SA2.1 (maxop) wmam SA2.3 (cemrakkopn). Ha BTOpHe
Bxopsl DDI10 mpu maxarum SA2.1 (Maxop) wmam SA2.2 (MHHOP) mMOCTYmHT KOX
0010p=210. DTH KOAH B CYMMaTOpax CKJAJHBAKTCA C KOAOM C BHXoga mH}ppaTo-
pa ¥, mocTynast Ha ajpecinie Bxoau DD7 u DDS8, caBuraiorT Homepa BXOLOB MHK-
Dpocxem DD7 u DD8, curHasiB ¢ KOTOPHIX MOCTYNAKT HA HX BHIXOXH.

Bymem cuntath misi ompemeseHHoCTH, uTo BKJtouenn SA2.1 m SA27. B 3ToM
<nyuae Ha Bxopax DD9 mpucyterByor xoam 0110 u 0001, enenoBaTesbHO, Ha BH-
xoxe DD9 xon cymmer — 0111,=7,5. DT0T KON OMpenessieT MPOXOXKIEHHe HA BEHIXOJ
DD7 curaana co Bxoga 7 3TON MHKDOCXeMH Jis-iHe3 1-fi OKTaBH. AHAJIOHYHO
Ha Bxofax DD10 koxnl 0110 u 0010, na Bmxome — 1000,=8,,. Ha BHxox DD8
TPOXOJUT CHTHAJX €0 BXOJa 8 STOH MHKpOCXeMH, T. €. ¢a-Zues 2-f OKTaBH. B
pesyibrate B obulell Touke COeXMHEHHA Pe3ucTOpoB R4—R7 chopMmupyeTcs CJ0K-
HBIA CHPHAJ, CojepXallufi ueTHIpe 4acToThl — (a-gues 1, as-xues 1, Ko-fues 2,
‘ba-pues 2, T. e. MaXOpHHA aKKOPA, B3SATHH OT HOTH ¢a-xues I-A okrapH. Ecanm
BkAO4eH SA2.2. To BHXOXHON CHTHAJ comepxuT ¢a-gues 1, aa 1, no-nues 2,
<ba-nues 2, bopMupyeTCs MHHOPHBIA AKKOPE OT ¢a-nue3 1-it oktaBH. [Ipu BKJOUe-
Hu# SA2.3 BEIXONHON CHTHAaJ COCTOHT H3 tda-nues 1, asi-gues 1, mo-gues 2, M 2 —
centakkopA. Ecam maxumate gpyrue xHomku nepexmouatens SBl, 6yayr dbopmu-
poBaThbCsi YKazaHHHe AaKKOpAb, HO OT NPYMHX HAayaJbHEX HOT TepBofi OKTAaBHL

Has ynpapienust ycTpofictBoM (opMHDOBaHHSI ornfaoweli MOXHO HCHOMAb3O-
8aTb curran c¢ kounektopa VT1. Ecam mu omma us kmomox SBI me maXara,
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tpansucrop VT1 3akpHT H HAa €ro KOJIEKTOpe Hanmpsxenue okojo +5 B. Ilpu
HaXaTHH Jio6o#i u3 KHomok SBI1 Tok pesucropa R1 HJIH BXOJAHOH TOK MHKDOCXeM
DD1—DD3 skuioyaer VT1 u nanpsxenue 0,1..0,2 B c ero xoJunekropa, mocry-
mas Ha BXoj ynpabienHs YHUY, Bkiouaer ¢opMmupoBaTesb Orubalolued.

Jast Toro YToGBl AKKOPJAE MOXKHO O6bLIO GpaTh HE TOJBKO OT HOT l-#f OKTaBH,
MOXKHO MNOCTYNHTb TaK. Bxojn, HojxiodyaeMble o cXeMe K BEIXOJAaM JeJHTeJeR
1-#i OKTaBH, NONKJIOUHTb K COOTBETCTBYIOIMHM BBHIXOAaM 4-# OKTaBH, NOJKJKYaeMble
70 cXeMe K BHIXOjaM 2-fi OKTaBhl — K BHXoxaM 5-if. Mexnay Bexoxamn DD5—DD8
H pesucropaMH R4—R7 BKJIIOUHTH 4eTHPE NEPeKAIOYAeMEIX IEJNHTeNS Ha JBYX MHK-
pocxemax KI55MES xaxnuit. B pe3ynbraTe, Onepupys TpeMs INepeKJi0YaTeNsIMH —
SB!1 — Hora, SA2 — AKkopA H JONOJHHTEJbHHM NepekjoyaTejeM OKTaBa, MOMXKHO
Oyner B3ATb JI0G0OK akKOpA OT J060i HOTHL MU,

Ha Boixone cymmaropa cxeMmbl pHc, 189 cKBaXKHOCTh HMIYJbCOB KaXAoH H3
YaCcTOT, CJAralomHX aKKOpJ, COOTBETCTBYeT CKBaXKHOCTH HMIYJbCOB, NOCTYHAMOIIHX
Ha BXOAH MYJbTHINEeKcOpoB. Ecan e ¢opMHpOBATeNb NONOJHHTb JEAUTENSIMH,
KaK yKa3aHo Bbllle, CKBAaXHOCTb COCTABJSIOLIHX HMIYJbCOB Ha BHXOZe CyMMaropa
CTAHET PABHOH 2, ecslH, KOHEYHO, He NPHHATb CEUHAJbHBIX Mep.

JpyruM cmoco6oM ¢ODMHDOBAHHS AKKOPJOB MOMeT CIYXKHTb HCIOJb30BaHHE
MYJIbTHIIEKCOPOB Ha GoJiblllee 4HCJIO BXOMOB. IIpH TakoM cmocoGe CKBaXKHOCTb BhI-
XOJHBIX HMIYJAbcOB OyneT PaBHA CKBaXXHOCTH BXOJHBIX, OJIHAKO cXeMa ¢(opMHPOBa-
TeNsl, # OCOGEHHO €ro MOHTAX, 3HAUHTEJLHO YCJOXKHSETCS.

Ilpn moHTaxe QopMHpOBaTeNst CJeLyeT ydecThb, YTO B cJydae, ecjH NPOBOXHH-
KH, COEIHHSAIOLIHE KOHTAKTH iepekJioyareneli SB1 m SA2 ¢ mukpocxemamu DDI u
DD4, 6yayr uMerb jiaHHy Gonee 100..200 MM, Mexny STHMH NPOBOJHHKAMH H
IJIIOCOM HCTOYHHKA NHTAaHHS HEOGXOAMMO BKJIOYHTb PE3HCTOPHl CONPOTHBJICHHEM

5..10 xOm (amanornuno R1), 3TO HCKJIOYHT BJHSHHE TIOMeX Ha paGoTy GOpDMH-
poBareus.

KnaBuatypa u 3apatomuii reneparop IMHU

IlunaMmueckHil ONMpOC [103BOJIAET IPOCTHIMH CPEACTBAMH CTPOHTb KJAaBHa-
TYPY OXHOT'OJIOCOTO 3JIEKTPOMY3HIKAJbHOTO HHCTPYMEHTA HJIM CHHTE€33aTOPA, 3 HCNOJb-
3oBanne MukpocxeM KI155PE3 n KI55HME8 — ero reweparopa. Ha puc. 190 u 191
fpHBeJleHa BO3MOXKHAS CXeMa, KOTOPas MOXKeT CTaTh OCHOBOH reHepaTopa CHHTe3a-
Topa. KnaBuarypa Ha naTh oOKTaB co6paka B MarpHny 12)X5 knaBHmr (cM. pHC.
190). Cuerunk DD2 uMeer kosduLHeHT nepecyeTa 12 H OcyulecTBAseT COBMECTHO
¢ nemugparopom DD4 onmpoc HOT B OKTaBaxX, a cyerdnk DD3, uMeommii KospoH-
LHeHT NepecueTa 5, — MOCJAeIOBATEJbHBIA OMpOC OKTaB. BXoj cyeTYHKA MOAKJIOUEH
X BBIXOAY reHepatopa Ha MHKpocxeMe DDI1 cxemnt puc. 181. Tlpm obnapyxeHuu
HaxaTol kJaBHIIM paboTa remepaTopa IpeKkpalllaeTcs, HAa BHXOJAxX cYeT4HKOB DD2
#H DD3 ¢ukcrpyloTcs KOAB HOTHL H OKTaBBl, & Ha BHXOJE IENH TOJABJEHHs JApe-
6esra mospasercs Jjor. 0, sBagolEAcA NPH3HAKOM HAMXKATHs KJABHIWL. B xaHHOH
cxeMe NPHUMEHeHO CTpOGHpOBaHHe onpoca mo BXomam Al m A2 pemudpartopa DD4,
UTO NPHBOJHT K TOMY 3Ke pe3yJbTaTy, 4TO H CTPOGHpOBAaHHe MYJbTHIJEKCOPA B
cxeme puc. 181.

Kox HOTH mocTynmaer Ha BXOJB! NOCTOSHHOrO 3aOMHHAIOLIErG YCTpOfiCTBa, BHI-
nojHeHHOro Ha Mukpocxemax DD9 um DDIO (cm. pme. 191). CHraaast ¢ BHIXOZOB
5THX MHKDOCXeM IIOCTYMalOT Ha BXOJbl NpeoGpa3oBaTeiisi YAcTOTH, BHINOJHEHHOTO
#a Mmukpocxemax KI55HMES. Ha Bxon F npeoGpasoBaTens mopaeTcs dacroTa
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10 MTIu or s3agawoliero reHepatopa CcrHresaTopa. C BHXoAa mupeolpasoBarens
4aCcTOTHl CHTHAJ MOCTYyNaeT Ha JBOHYHHH NeJHTeNb YacTOTH Ha MHKpocxeMe DDI13,
Ha KaX/J0oM H3 BHIXOAOB KOTOPOTO YacTOTA CHTHAJA CHMIKAGTCS HA OJAHY OKTaBY OT-
HOCHTEJNbHO BX0ja. BHOOp OKTaBH WpPOH3BOAMTCS MYyJabTHIVIEkcopoM DDI4. C ero
BHX0a CHTHAJ C MOMOLLLIO IeHTeNs 4YacToTH Ha MHKpocxemax KIBSHUEDL camxas
eTcsl 10 HeoGXONHMOH 3BYKOBOH YacCTOTHI.

IMTopawa cHrHajJa ¢ BBIXOJA LleNH NOJAaBJeHHs ApeGesra Ha BXOAM cOpoca MHK-
pocxem DDI11—DDI3 u Bxox cTpoGupoBanus MukpocxeMn DDI14 ofecnednBaer
CTabHABHOCTD HayaNbrOH (ha3hl BBIXOJHOTO CHrHaJa OTHOCHTEJbHO MOMEHTa HaXa-
THSI HA KJaBHILY.

Lns sanuen B [I3Y chexyer ucnoips3oBarb KOIBI, NpHBEAeHHHe B Taba. 9.
JlaudeiMH 9TOH 3Ke TaGuMUL MOXKHO BOCHOJNb3OBATHCA /IS ONPeAE/NeHHS YacTOTH
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33jalOIIEro TEHEpaTopa H YHCAa DAspsfop AEJHTeNs YacTOTH. Ecnw HeT BO3MOXK-
HOCTH HCIONb30BAaTh Mukpocxembi K155PE3 mas moctpoenus [13Y, MOXHO BOCHOMb-
30BaThcsd NHOJHEIM INH(PPATOPOM, cXeMa KOTOpOTO mpHBeleHa Ha puc. 188, moa-
KJIOYHB BXOAn mH(paropa BMeCTO KHOMOK K MONOJb3yeMHIM BHXOAaM jemwbparo-
pa DD4 cxemm puc. 190. Uucio oKTap MOXKHO YBEJIHYHTb, YBEJHYHB KO3(QHUHEHT
nepecyera cyerunka DD3 u paspsgHocth genuTens yactotre DDI13.

Hcnonb3yeMHi MeTOH I[IOCTPOEHHS TIeHepaTopa CHHTe3aTopa XapaKTepH3yeTCs
NPUHIUIAAJIBHOA CTaGUJBHOCTBIO CTPOS, OnpeneasieMod CTabHIbHOCTBIO 8aAI0LLEro
TeHeparopa, MPOCTOTOH IOJYueHHS YacTOTHOIO BHODATO 3a cUeT KAayaHHA 4YacTOThE
3aaI0LIEro IeHepaTopa, OTHOCHTEJbHOH MPOCTOTOH CXeMBbL.

CuHresaTop, coOpaHHHl ©o cxemam puc. 190 u 191, uMeer TeMnepupoBaHHEIA
ctpoft. Ecam cTpoli Heo6XOAMMO TOCTPOMTH B COOTBETCTBUE ¢ KpUBLIME Mefinena n
Peiincbera, o6vem II3Y caenyer ypeanuyuth no 60—64 (mo wucay nor) 16-paspsin-
HHX ¢JIOB, a npeobpasoBaTesb YacTOTH HNOCTPOMTh Ha Tpex Murpocxemax KIS5MES
(pue. 192).

Knapnatypy B 3TOM caydae cienyer cobpath nmo cxeme puc. 185, uckiouus
n3 Hee MHKpocxemMbl DD7 u DDS8. s HoT ¢ Homepom ot 0 nmo 31 ma Bxome 32
cxeMbl puc. 192 sor. 0, u paspemena pa6ora mukpocxem DD10, DD11. Ecau Ha-
JKaTa KJaBHlla HOTH ¢ HoMepom 32 u OoJee, BKJKOYalTcd MHEpocxeMH DDI12,
DD13. IllecTHazuaTupaspsaanuifi KoJ ¢ HX BHIXOZOB Yyunpapiser mpeofpasoBaTelem
yactrorsi DD14—DD16. Yactora curiaja, nogaBaeMoro Ha Bxox F sroro npeoGpa-
30BaTeNd, A0JXKHa OLITh CHHXKeHa o 5 MIm.

Muxkpocxemn KIS5PE3 uMeloT «OTKPHTHIA» KOJJIEKTODHBIH BBHIXOX, YTO IO3BO-
JAfeT O6LEAMHATD MX BBLIXOAB, HO TPeOyeT TaKxXe TOAKIIOYEHHS MeXAy HMX BHIXO-
daMH H Lenbio -+5 B pesncropos, Ha cxeMe pHc. 192 mokasan TOJNBKO OJHH u3 16
Heo6XOJMMBIX pesncTopoB. Takue e pesuctops (12 mT.) HO/KHE GHTb BKJIIOYEHE:
H Ha BeixoAbl MHEpocxeM DD9 u DDIO cxemu puc. 191.

BJIOKH IMHUTAHUS THPPOBLIX YCTPOVICTB

udpoBnie ycrpoiictsa, cobHpaeMbie paguOJIOONTENSIMH Ha MHKpOCXeMax
cepun K155, TpeGyioT HanpsKeHHs mutamus 5 B mpu Tokax oT moseli ammepa Ao
eIHHHL amiep. DoKW mHTaHHA TaKux ycTpodHcTB OOBIUHO COOHpAIOT IO TpajHLH-
OHHOH cxeMe TpaHchOpMaTOp — MAMOJHHIA MOCT — eMKOCTHHHA ¢uAbTp — crabu-
Jm3atop. CxeMa O0AHOTO H3 BapHaHTOB 6JIOKA MUTAHHA, MPHUTOLHOrO NPAKTHYECKW
IJIST BCEX ONMCAHHBIX BHIIE ycTpolicTe M3 MHkpocxeM cepuu K155, mpuseaeHa Ha
puc. 193.

Tpancdopmarop Tl namoran Ha marmutonposoie IIJI16)25, o6motka 1 co-
aepxut 1900 ButkoB nmpomoga II3B-1 muamerpom 0,15 mm, 11 — 90 putkop [13B-2
‘nuamerpoM 0,64 mm, I11—270 purkos II3B-1 nuamerpoM 0,15 MM, IV—22 Butka
Toro ke npoBoja, V — 2000 putkop npoBoga 0,1 Mm. EcrecTBeHHO, 4TO HyXHO Ha-
MOTaTh JUIIb HEeOOGXOAHMBie 1/ THTAHHA HaHHOTO ycTpoHcTBa 06MOTKH. TpaHsHc-
Top VT7 Heo6XoQuMo YCTAHOBHTH Ha PAAHATOP. .

Ilpn Hamuuuu mukpocxeMu KI142EHI1 ¢ mo6biM GYKBEHHHIM HHIEKCOM CTaGMIIH-
3aTOp MOXHO cobpaTh mo cxeme puc. 141.

Brokn nMTaHuHs ¢ HU3KOYAacTOTHEIM TPAHCHOPMATOPOM HMEIOT 3HAYHTEJLHHE

raGapuTh M Maccy, HepelKO CYLIECTBEHHO NPeBOCXOnflllMe TaGapHTH M Maccy ca-
MHX YCTpOHCTB.
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Puc. 193. Cxema 610ka NHTaHHA ¢ HH3KOYACTOTHHM TpPaHc(POpMaTopoM

Mcnoab3oBanHe BHICOKOBOJBTHRIX TpaHsucTopoB cepuilt KT604, KT605, KT704,
KT809, KT826 nosBoaser CTPOHTb GJOKH NHTaHHA ¢ Npeo6pasoBaHMeM HamnpsKeHHS
Ha BHICOKOHl YacTOTe, MMeIOIIHe MeHbIUHe Maccy H rabGapuTh, uem coGpaHHHE IO
TPaZHUMOHHOH cXeMme.

Takne 6JOKM NHTaHUA CTPOATCA IO CXeMe BHIIPAMHTENb HanpsKeHHS CEeTH—
€MKOCTHEIH (HUIBTP — Npeo6pa3oBaTellb NOCTOSHHOTO HANpSXKeHHs B NepeMeHHOE C
gacrorofi 20 ...40 kI'n ¢ moHmxKamomuM TpaHcHopMaTopoM Ha (EppHTOBOM KOJblle-
BOM MarHHTONPOBOJE — BEHMIPAMHTE]b — QUABTD K NpH HEOGXOAHMOCTH cTabHIH-
3aT0p.

Huxe onucanel aBa 6i0Ka IHTaHMA LHQpOBHX ycrpolicTB. IlepBHfi H3 HHX
o6ecnieydBaeT BHIXOJHOE HecTaGH/M3HPOBAHHOE HampsiKeHde okoao 5 B mpu Toxe
Harpysku mo 0,8 A u npeiHasHadeH /A IHTAaHAS 3JeKTPOHHBIX 4acOB M LH(PPOBOrO
tafivepa. Brtopoft o6ecneunBaeT craGHIH3HpOoBaHHHIE HanpsKeHus —+5 B 1 A,
4126 B u —12,6 B 100 MA u Hecrabuiu3upoBaHHoe HamnpsikeHHe 200 B,
10 MA u MoXeT OHTb HCHOJL3OBAaH AJS NHTaHHS UHEQPOBOTO YacTOTOMEpa HJH
MYJbTHMETDA.

B ocHoBe 060HX G6JIOKOB NHTaHHS JIeXXUT TAaK Ha3HIBaeMbIH IOJYMOCTOBOA mpe-
obpaszoBarenb HampsakeHus (pHuc. 194). ITlepsuunas ob6bmoTKa TpaHchopMaTtopa Ipe-
o0paszoBaTens BKJIOYeHA B JAMaroHaib MOCTa, 00pa3soBaHHOrO ABYMs NOCJe[0Ba-
TeJbHO BKJIOYeHHBIMH TpPaH3HCTOPAaMH H [BYMs KOHAeHcaTopaMu. B oTanume OT
OOBIYHO HcnoJb3yeMoH B [PeofpasoBaTeNiX ¢ HU3KHM BXOAHHM HaupAKeHHEM
cXeMe, B XKOTODOK IOJHO® BXOJHOE HalPsIKEHHE I10-

OUepe/HO NOfaeTcs K ABYM TOJOBHHAM NEpBHYHON 06- T |
MOTKH, B fIOJIYMOCTOBOM I[ipeofpa3oBarese KO Bced vrr s ==0f
nepBHYHOR o6MoTKe MPUKJIa A BaETCA I0JI0BH- e
Ha  HaNpAKEHHS [NHTAaHHA, B  Pe3YJbT4T€ UEro 1

vr2 TEZ
Puc. 194. TlonymocroBoit npeoGpasoBarelis - *
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Puc. 195. bBaok nutanus AJs TaliMepa wJH 3JEKTPOHHBIX YacoB

uucl0 BUTKOB TIEpBHUHON OOMOTKH MOXHO cienaTh B 4 pasa MenbiinM. Bouee
BaXXHBIM MPEHMYIIECTBOM IIOJYMOCTOBOTO IIpeofpas3oBaTe/is Mepef YNOMAHYTOH cXe-
MO fIBJIseTcs BABOE MEHblIee HanpsikKeHue, IPHUKJIaJbIBaeMOe K TPaH3HCTOpaM. ITO
HaIpsiKeHHe B NMOJYMOCTOBOM IpeoGpasoBaTele paBHO HANpSIKEHAI0 MUTaHAA (OKO-
ao 310 B npu manpsikenun cern 220 B), Toraa Kak B OOHUYHO HCIOMb3yeMmoOil
cXeMe — Y/IBOEHHOMY HampsKeHHIO MHTaHHA.

B npeofpasoBarensix HaNpsKEHHs MOIIHOCTHIO B COTHH BaTT HCHOJB3YIOTCS
TaKKe MOCTOBHIE CXEMEH, B KOTOPHIX mepBHYHAasi OGMOTKa TpanchopMaTopa BKJIO-
yeya B JAMaroHadb MOCTa H3 WCTHpEX TPaH3UCTOPOB, HO Takue mnpeobpasoBaTend
3aMETHO CJIOXHee NOJyMOCTOBBIX.

Paccmorpum cxemy mnepBoro 610Ka nuTanusi (pHc. 195). CereBoe HanpsiKeHHE
BhpsiMidercss MoctoM VDI, mynabcalinu criaxuBalores KoHgencatopom C3. Mocr
npeobpasoBares o6pa3oBaH KoHaeHcatopaMu C4, C5 u rtpamsucropamn VT6—VTO.
Jna oGecneuennss HeOGXONMMOM BHIXONHO# MOIIHOCTM B KaXK[oe IIeY0 BKJIOYEHO
flapa/jieNbHo MO ABa TpaH3Hcropa THma KT605A.

IIpeo6GpasoBatess HMeeT ClEUHaNbHYI0 Lemb 3almycka, COOPaHHYIO Ha TPaH3HC-
Tope VT10 u smemenrax Cl2, R8—RI10. Tpausucrop VT10 tuna KT3155 paGoraer
B JaBHHHOM pexuMe. [locme BkJOYendsi nurandsi KoHfencaTop C12 3apsaxaercs
yepes peancrop R8. Korga nampsikenne Ha koanekrope VT10 gocruraer 40..60 B,
OH NaBHHOOGpa3HO BKJOUaeTcss H Konfencatop Cl12 paspsxkaerea. Tok paspsna
orpanuuen pesucropom R10, AJHTeNbHOCTL — onpefensercs INOCTOSHHOH BpeMeHH
CI12R10.

ViMmynbe TOKa BKJIOYaeT TPaH3HCTOP M 3amyckaeT npeoGpasoBartens. Orpuia-
TeJIbHBlE TNOJYNeDHOAE HampsXeHus ¢ 6a3bl VT9 npuKJafHBalOTCA K 3SMUTTEPY
VTI0 u mepuoiMueckd BKJIIOYAIOT STOT TPAH3UCTOp. B pesyibraTe KOHIGHCATOP
Cl2 nmogaepxuBaerTcsi B pa3psKeHHOM COCTOSIHMM M KoJeGaHHE B LENH 3aIycKa
Gosnbuie He BosHMKaeT. Ecau no kakoR-mi6o mpuuyrHe Koje6aHHs B npeoGpasosareiie
copsyTtes, Konferncatop Cl2 BHOBb HaUHeT -3apsiKaTbes, UENb 3alycKa BHOBb BH-
JacT UMIIyJbC H NpeoGpa3oBaTeNb 3aMyCTHTCH.
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Hanpsxende ¢ ABYX TOJOBUH BTODHYHOH OOGMOTKH BhHIIpAMJAfeTcS AHOLAMH
VD4, VD5, nyabcalldu criaXuBaioTcst KoHAeHcatopamu C6 m C7, AMmautyza mydb-
canudii OT NHKa A0 NMHKA Ha BbiXoAe O6JI0KAa TIHTAHHA cocTamiser okodo 0,3 B.

Tok, motpebiseMuiii 6J0KOM OT CeTH, HMeeT BHJ KODOTKMX HMIYJbCOB, 3apf-
®awomux Kougencarop C3. JTOT TOK, NPOTeKAn uePe3 NEPBHYHYI OOMOTKY TpaHCe
dopmatopa T1, HAaBOAUT BO BTODHYHOH OOMOTKE HMIYJbChl HATPSXKEHHS.

[Mocne orpanuuenus crabuiantpoHoM VD2 n ¢uabtpannu B uenu CIR2C2 um-
NyJbCH TOCTYMAIOT Yepe3 SMHTTEPHBI NOBTOPHTEJb HA JONOJHUTENbHHH BHIXOZ
6ji0Ka M HCIOJMb3YIOTCA B TaliMepe moche genenuss a0 10 I'i B kauecTBe CUeTHBHIX
HMIIYJbCOB. B 3JeKTpOHHHIX Hacax OT O6JoKa NHTAHHA He TpeOyercs BhHAAYA UM-
MyJbCOB ¢ YacTOTOH  ceTH, ITOITOMY 3JEMeHTHl LeNd HX (OPMHPOBAHHA MOXKHO
HCKJIOUATb, a peaucrop RI, orpanuuuBalomuii 6pocok Toka depe3 VDI mpu BEMO-
yenHs 6Ji0Ka, HeoGXOZUMO YBeJHUHTB 10 36 OM.

B 6/0Ke MUTAHHS HMCNOJL30BAHE KOHJeHcaTope Tuna K73-17 na paGouee Ha-
npaxenne 250 B (C4, C5), K50-29 (C3), KM-6 (Cl, C7), KM-5a (C2, C8—C12),
pesucropr THna MT. Tpansucropet KT605A moxno 3amennts Ha KTG604A. B kaye-
crBe TpaHcdopmaTopa T1 wmcmoanzoBaH uMnysbcHH TpaHchopmarop K49, umeromui
JBé OJMHAKOBHe OOGMOTKH C HHAYKTHBHOCThIO mo 29 MI'H. Takoli TpaHchopmarop
MOXXHO HaMOTaTh Ha KOJbIEBOM MarHuTolipoBode H3 ¢deppuara M3000 THmopasmepa
K10X6X5. Kaxnasn u3 ero o6MOTOK AOJKHa coXepkaTb Mo 150 BHTKOB NpPOROJ
[13J110-0,12. o

Tpanchopmarop T2 HaMOTaH Ha KOJbIEBOM MarHHTONpPoBoRe u3 deppura M3000
tamopasmepa K32X20X6. O6motka I comepxkur 150 BuTKOB npoeoga II9JIIO-0,27,
o6morka 11— 2X6 ButkoB [19B-2 —0,8 MM, III—]IV —no 4 Burka [12J1110-0,27.
O6MOTKH cjefyeT TUIAaTEJbHO H30JHPOBaTh APYr OT APYra, MOMKHO HCHOJb3ORATH
JJIS 3TOH LeNH MOJNH3THIeHOBYI0 NJeHKYy. O6Morka I M kaxpas moJioBHHAa OGMOTKH
I no/mXHBl OBITE DaBHOMEDPHO paclpefeseHH IO OKpYXHOCTH KoJabua. Ilpm yka-
3aHHHIX MmapaMerpax TpaHchopmaropa T2 wactora npeoGpa3oBaHHs COCTABJAET OKO-
a0 30 kTu. Ecnw TtpaHchopMmaTop  HaMoTaTh Ha MAarHUTONpPOBOAE M3 (eppHTaA
M2000 tunopasMepa K28X16X9 ¢ coxpaneHHeM yKa3aHHOro YHcla BHTKOB, 4aCro-
Ta npeo6pa3oBaHHA COCTAaBUT OKoso 16 KI'm.

Biiok nuTaHMA mpu aKKYpaTHOM MOHTake MOXKHO co6path B 06DbeMe rajbBaHH-
yeckoli Garapen 3336. Hasaxupanus 6ok He TpeGyer. BHXOJHOe HanpsKeHHe
6JI0Ka MOJXKHO cOCTaBiATb OKoJo 5 B mpu Toke Harpy3ku 0,3 A m 4,8 B npm
0,8 A. Eciin BrixofHOE HANpAXKeHHE OTIHYaeTCH OT YKA3AHHHX 3HAYeHHH, HeoOXOAH-
MO mopobpaTh YHCJIO BUTKOB MNeppuuHofi o6moTku T2. Fenm npeobpasoparens npH
BKJIOYCHHH He 3alyckaercs, HeoOXOJAMMO NPOBEPHTh OCHHJJIOrPAadoM ¢ 3aKPHTHM
BXOJIOM HampsXeHHe Ha KoJulektope VT10— omo gonxno wMeTh BHA MHJI006pa3-
HBIX KOJeGaHui ¢ yacTOTOR OKOJIO HECKOJNbKHX coTeH repli. Ecau kosne6anus OTCyT-
CTBYIOT, HEo6X0AMMO 3aMeHuth VTI0.

Xopowe# ¢opMuH HMIYIbcoB ¢ ¥actoTofi 50 'l MOXHO JOGHThbCH, 3AIMYHTHPO-
BaB RepBUUHYI0 06MOTKY T1 peancropoM R* ¢ comporumiieHueM HECKOJBKO AECATKOB
OM, a Takxe noxoGpaB NpH HeOGXOAHMOCTH eMKOCTh Komiencaropop Cl m C2.

OnnoTpancdopMaTopHHil Npeo6pasoBaTeNb ONMCAHHOrO G]OKA HMEeT OTHOCH-
TesbHO Huskuit KIIZL — okono 50%. Iloutu mnososuna mnorpe6asemofi or CeTH
MOIIHOCTH paccenpaercs B Tpancpopmarope T2, MarnuTonpopoj Kotoporo paGoraer
B HaCHIIEHHOM pexXuMe. BrophiM H 6oJee Cepbe3HHIM HeJOCTATKOM ONHOTpaHcdoD-
MarTopHOro npeoGpasoBarellss ABJASETCA HadWuMe CKBO3HEIX TOKOB Yepe3 TPaH3HCTO-
pu. Heslo B TOM, YTO 3aKpHITHE TPAH3HCTOPH HAYHHAIOT OTKDHBATHCA OJHOBPeMEH-
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HO ¢ H4uaJoM 3aKPHIBaHHHA OTKDHTHIX TPAaH3UCTOPOB B MOMEHT HACHILEHHS TpaHC-
dopmaTopa. OTKpHIBaHHE TPAH3HCTOPOB TPOHCXOJAHT BCeTAa OHCTpeE, YeM 3aKpHI-
BaHHe, B pe3yJbTaTe Yero HeKOTOpoe BpeMs (oKoao 1 MKc) TPaHSHCTOPH 0GOHX
Mjed MOCTa NpeobpasoBaTelst OKA3HBAIOTCA BKJIIOYeHHEIMH. ChacaeT TPaH3HCTODH
KT605A oT BbIXOJ2 MX M3 CTPOSl OTHOCHTENbHO BLICOKOE COIDOTHBJIEHHE B COCTOSI-
HHH HachillleHHsl. TIOMEITKA yCTaHOBHTb B OAHOTPaHC(QOPMATOPHBIA Npeo6pasosaTesb
TPaH3UCTOPbl C MaJkIM CONDOTHBJEHHEM HAacHIeHHs INpPHBOAHT K uX OBICTpOMY
BEIXOJY H3 CTpOS.

ITostomy mpu TpeGyeMoHl BO BTOpHUHOH Uen# MOIIHOCTH Gosee 5 Br Gojee
1eseco06pasHo NpHMeHeHHE JABYXTpaHCHOPMATOpHHIX NpeoGpasoBaTelell, He HMeIO-
IMX YKa3aHHBIX HEJOCTaTKOB.

Cxema 6s0ka NMHTaHHA ¢ ABYXTpaHC(HOpMATOPHEIM npeoGpasoBaTesieM TpHBENE-
Ha Ha puc. 196. IlepBuuHas o6MOTKa OCHOBHOrO TpaHcdopMaropa mpeobpasoBaTe-
as T2 BkaoueHa B AHaroHamb MOCTa, o6pasoBaHHOro TpausucTopamu VTS, VI6 u
kougencaropamu C3 u C4.

IMTapaMeTpn TpaHc(OPMATOpa PACCUMTAHH TAK, YTO €r0 MarHHTONPOBOJ He BXO-
IHT B HacHINEHHe, MO3TOMY TOTePH B HeM HeBeJWKH. DasoBHle LENH TPaH3UCTOPOB
VT5 u VT6 moaydaior muTanme OT BTOpHUHBIX 06MOTOK TpaHchopmaropa T1, mar-
HHTONPOBOA KOTODOTO MOMXKeT BXOJAHTb B HacHIleHHe, OJHAKO H3-32 MAajbX pa3me-
POB MAarHHTONPOBOJA IOTEPH B HEM OTHOCHTEJbHO MAJHL.

OrcyrcTBHE CKBO3HBIX TOKOB 4epe3 TPaH3KHCTOPH NpeobpasoBatensi 0GBACHAETCH
crenyomuM. Tox 6a3nl BKIIOYEHHOTO TPAH3UCTOPA yMeHbLIAeTCs] BO BpPeMEHH 32
cyeT yBeJuYeHHs Toka HaMardHHuuBaHHa TpaHcdopmaropa T1. Korga Tok 6a3kl
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Puc. 196. Baoxk nuTaHHs AJs 4aGcTOTOMEPA HJM MYyJbTHMETPA
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craHeT MeHblle HEOGXOAMMOro AJAf TOAJEPKAHHA TPAH3HCTOPAa B HACHIIEHHOM
COCTOSIHMH, TPaH3HCTOD HAYHET BBIKJIOUATHCS, HO JIMWIb IIOC/TE NpEKPAlleHHs TOKa
yepe3 HEro HampslKEeHHE HAa NepBUYHOH 06MOTKe T2 HauHeT M3MEHSTBCS, K TOJNLKO B
pesy/bTaTe 3TOr0 HAauHeT BKJNIOYATbCS TPAaHSUCTOP BTOPOTO mJjeYa mpeobpasoBarels.
Takum o06pa3oM, TPAH3HUCTOpPH ABYXTpaHcopmaTopHOro mpeoGpasosaTens He Ghi-
BAlOT BKJIUYEHHLIMH OAHOBPEMEHHO, YTO MHCKIIOYaeT IOSIBJIeHHe CKBO3HBIX TOKOB.
OpHakKo 3TO BepHO JHIIL B TOM cJydae, eCJH OCHOBHOH TpaHcopMarop npeobpa-
30BaTe/sl HE BXOAMT B peXuM HacHlleHHs. Ecau Xe TpanchopMaTopsl paccUHTaHH
HenpaBuiabHO U TpaHcdopMarop T2 BXOZWT B HachbllleHHe paHbINe, 4eM TOK 0asnl
yMEHBIIAeTCH A0 HyJs, MOSBISIOTCS CKBO3HBMe TOKH TpaHaucropos VTS5 u VT6 n
OHH BHIXOASIT H3 CTPOS.

Jlunefinble crabuinsaropel 6JI0OKa nuTaHUs cOOGpaHBl HA MHKpocXemMaX CEPHH
K142. Oco6eHHOCTbIO BTODHYHHX Lemeli sBisercs Henoibzosanue I'-o6pasuuix LC-
¢uabTpoB. MHaykTHBHBIA BXOox OHABTpoB o6Jjerdaer 3amycK npeo6pasoBaTesiss NPH
BrIoyenun. Jlas Guabrpanuu HanpsiKeHus crabuauzatopa +5 B uemoswssosanm I1-
o6pasublii LC-puabtp. DieKTpOJHTHUECKHE KOHIeHcaTopsl Ha yactoTe 20..40 kI
Hesdex THBHBL.

HUcnosb3oBanue I0BOJLHO MOIHBIX AHONOB B BHIIPAMHTENE CETEBOTO HaNpsiiKe-
HUS 0ODBACHAETCS HEOGXOAUMOCTbIO (A1 yMeHbIIEHHs [OTepb) 10 Mpeleja CHH3HTb
HOMHMHAJbHOe 3HaUeHHe OTpaHHUHTeNbHOro pesucropa RI1. Ipoccemu L1 u L2 ymens-
IIAIOT MPOHMKHOBEHHE BHICOKOYACTOTHMIX IIOMEX OT npeo6pasoBaTejst B cerb. Pe-
suctop R7 paspamxaer C3 u o6neryaer 3amyck npeo6pasoBaTest MPH MOBTOPHBIX
skiueHuax. ITomerpoiikofi pesuctopa R6 MOXHO B IIMPOKHX mpelenaX MeHATH
4acToTy paboThl mpeo6pasoBaTelsl.

Baok mutanus cobpan Ha meyaTHOH naate rabapuTHeIM pasmepoM 155X80 MM
H3 HBYCTODOHHero (oJbIHPOBAHHOTO CTEKJOTEKCTONMTa TOJMMHON 1,5 MM.

Ha cropone ycraHOBKH 3/eMeHTOB (oJbla COXPaHeHa MOJHOCTHIO H BBIIOJHSET
ponb 06llero mpoBoja M 3KpaHa. PacmoJsoXeHHe NPOBOJAHMKOB Ha NPOTHBOMNOJONK-
Hofl cTOpoHe moOKasaHo Ha puc. 197. OTBepcTHs, KpoMe NOMeYeHHHX Ha puc. 197
KPEeCTHKaMH, O3HaYaluMH naliky K dosbre obilero npoBoja, Ha CTOpOHe ycTa-
HOBKHl 3/IeMeHTOB pa3aeHkoBaHel. [Juoper VD1—VD4, tpansucropa VT5, VT6 u
MONCTPOeYHH pesddcrop RO yKpemsieHH Ha He6OJMBINMX NJaTaX H3 ABYCTOPOHHErO
CTeKJ0TeKCTOJINTa, MOANAasHHBX NepHeHAUKYJAApHO K ¢oJbre ofmero nposoAa. BH-
coTa maar 27 MM. .

st mozKMOUeHHS K YCTPOHCTBY, B KOTOPOM MCIOMBb3yeTcsi GJOK NHTAHHUS, B
NeYaTHYIO MJaTy BOAsHbl WITHIPDbKM AHaMeTpoM 1 MM ot pasbema IIIP. JiBa mThipb-
ka, o6o3navennble Ha puc. 196 u 197 GykBoit I, npesnasHayennl 47151 KOHTPOJS TQKa,
norTpebiaaeMoro npeo6pasoBaTeseM TpH HacTpoiike (mocie HacTPOHKH MEXAY HHMH
YCTaHaBJHBAeTCs WepeMbluKa), INTHPeK F — aJsi KOHTPOJs YacTOTHI. :

MukpocxeMa DA3 ycTanoB/iena B OKHe NeYaTHOR TIATH, OHA 3aKpEIJIeHa I[Bi’Mﬂ
puaTaMu M2,5 mHa pazguaTtope, KOTOphINl, B CBOI0 oOdYepedb, KPENMUTCS BILIOTHYIO K
nevaTHOH naarte. PazuaTop urodbuathifi, ¢ rabapHTHBIMH pasMepaMu 40X40X27 MM.

B 6noke muranms ucmonbzopambl pesuctopsl MT, komzencaropn K50-29 (Cl,
C2), K73-17 (C3, C4, C6), KM-5a (C5, C9, C13), KM-6 (C7, C8, Cl1, C12, Ct4—
C19), crangaptane gpoccens H-1,0 (L1, L2), JAM-0,1 (L3—L5), OIM-2,4 (LG).
[oacrpoeunsiit pesucrop R6 tuma CI15-16BB-0,5 Br.

Tpansucropu VTS u VT6 ponKusr uMeTh G6au3KHe KO3((UIHEHTH yCPUIEHHSI
#X MOXHO 3aMeHHTb Ha KT704, KT812, KT826 ¢ mo6HM OyKkBeHHHIM HHIEKEOM,
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Puc. 197. Tleuarnas njara 6/0Ka NHTARHA
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KT809A. Brmpsimmresb VDIO Moxuo cobpaTh us dyeTmpex amonoB KJIL104A, a
BMecTo anonoB VID11—VD18 ucnosbzosats KIB09A uau cGopku KLI407A, KII906A,
K142H11, K142HI4, K142HO5. Huoam KJI213A wmoxuo 3amennTs na KJ213b
wan KI212A.

Tpaucdhopmarop T1 HamoTan Ha KOJbLEBOM  MATHHTONPOBOAe M3 ¢eppuTa
M3000 tunopaamepa K10)X6X5. Ilepsnunast obmorka cosepxur 30 BHTKOB, BTO-
pudpnie — 1o 6 ButkoB mposoja I[IDJIINO-0,27. Tpaucdopmatop T2 HamoraH Ha
KoJbleBoM MarnuTonpoBoge M2000 Tumopasmepa K28)X16X9. O6motsa I coaep-
xuT 110 BuTKOB npomoza IIDJIIO-0,27, obmotka II — 160 Butkos II3JIIIO-0,1,
III & IV — no 16 Butkos IIJIIIO-0,27, V — 2X8 Burkos [I9B-2-1,0. Burku
O6GMOTOK CJefyeT paBHOMEPHO pAaclpefeJHTb 110 MAarHuTonmpoBoldy (ans OGMOTKH
V — KaxAyl0 mOoJOBHHY).

Ilnst Hacrpodikm Kk KoHTagTam | cleiyeT TMOAKJIOYHTb MHJJIMAMIEpPMETD Ha
100 MA, k BhiXogy craGmiusatopa 5 B —pesncrop 5 Om 5 Br, k komrakry F u
o6ImeMy npoBoAy — uyacToToMep H (HJIH) ocumIorpad.

Pesnctop R6 cielyer ycTaHOBHTb B IIOJIOKEHHE MAKCHMAJIBHOTO CONDOTHBJICHHS,
fI0cJIe HEero BKJIOUHTH G0k muTaHus. [locje BOSHHKHOBEHHS TeHEpAUHH HEoGXO0QHMO
cpasy xe H3MEDUTb ee 4YacTOTy H, eciu oHa MeHee 20 kI'n, cpasy e OTKJIOUHTb
6s0k or cerd. Ecau wacrora npesnmaer 20 xI'L, ee cJedyeT YMEHbIIHTh, IJIABHO
Bpamasi ocb pesucTopa R6. Ilpy yMeHbIIEHHH 4acTOTH TOK NOTpebJeHHs, uU3Mepsie-
MH TnpuGopoM (npumepHo 45 MA), HE3HAUYHTENbHO YBEJHYHBAETCH, OJHAKO IPH
gyacrore okoso 20 kIl HaunHaeTcst peskoe Bo3pacTaHHEe TOKa, YTO YKasHBaeT Ha
nepexox TpaHchopMaTopa mnpeobpas3oBarelss B HACHIIEHHBIH peXHM H HOSBJEHHE
CKBO3SHHX TOKOB TpaH3HcTOpoB. UacToTy mnpeobpasoBaTess IlejecoofpasHo yCTaHO-
BHTb TIpHMEPHO B 2 pa3a GoJblleH 4YacTOTh, NPH KOTOPOH IPOHCXONHT pPESKOE
yBesMuenue norpe6iaseMoro Toka. XOTsi NPH HECKOJbKO Gosblled wacToTe TOK I0-
TpeG/IeHHsl CHHIKAeTCs, yBeJHUHBAaThb €e He CJAeAYyeT H3-38 YXYAIIEHHsS YCJOBHS BO3-
6yxaeHHs mpeobpasoBaTesi.

Ecnn nmodcrpofikofi R6 Helb3st yCTaHOBHTb HeoGXOLMMOH 4acTOTH, MOXKHO H3-
MEeHUTb 4ucJo BHUTKOB T1, coxpanuB xosdduuuent Ttpancdopmamuu. Mas cHHKe-
HHUStL 9acTOThl HEO06XOJMMO YBEJHUHTb UYHMCJIO BHTKOB, AJIsi YBEJIHYEHHS — YMEHb-
LIHTb.

IoakmounB k Brxogam =12,6 B pesucropn ¢ comporusienueMm 120—150 Om
2 Br, ciegyer mogo6path pesHcropsi R8—RI11 mist mosiyueHHs: HeOGXOJUMOrO BHI-
XOAHOrO HANpPSKEHHS, NPH 3TOM HeJbas yeeduuuBathb R9 u RI11 Gosee 1,56 kOMm.

Bnok nuTaHH® HEO6XOAMMO INOMecTHTh B NephOpHPOBaHHHIA JATYHHHH 3KpaH.
Ecan npubop ¢ TakuM GJIOKOM COGpaH B METaJJIHUECKOM KOpINyce, AOCTaTOYHO
OTHAGJHTD €ro OT OCTaJbHBIX 3JEMEHTOB NpHGOpa MeTalJHYeCKHM 3KDPAaHOM HJM Ijac-
THHOH (DOJILTHPOBAHHOTO CTEKJIOTEKCTOJHTA.

Ecan crabunmsatop HampsikeHHst co6paH No cxeme pHc. 196 ¢ Hcmoab3osa-
ayeM MukpocxeMnl K142EHSA, crabunnsaTop HanpsiZKeHUss B YaCTOTOMEDE IO CXEME
puc. 141 re nyxen. [Ipu orcyrcTBuM Mmukpocxemn K142EH5A crenyer coXpasuth
¢uaptp C15C16L6C17C18, a crabunusaTop cobparb Io cxeme puc. 191.

CrefyeT OTMeTHTb, 4TO NPeoGPA30BATE/NH HANpPSKEHHS DACCMOTPEHHHX GJOKOR
MHTAHUS [IPH HELOCTAaTOYHOH 3KPAHHPOBKE SIBJSIOTCS MOIIHBIMH HCTOYHHKAaMH JOMeX
H NPHMEHEHHE HX B UYBCTBHTEJbHOH paJHONpHEMHOH anmnapaType NpakTHYCCKH He-
BO3MOXHO.

¥MeHBIICHAS YDOBHS NOMeEX, NPOHMKAIMHAX B CETb, MOMXHO JAOGHTbCS BKJIOYE-
HHEeM HPOXOJHBIX KOHJEHCAaTOPOB B ceTeBhle NIPOBOJAA, YCTAHOBKOH Gojiee CHOMHBIX
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Yewmpansran mpysxa ceresnix LC-dpuaprpos. Ecan ot Gioka nan-
Tanus TpebyeTcs BHIXOJHOE HAMPHKEHHE
N0 [lenH, rajJbBaHHUYeCKH pasBs3aHHOH oT
ofbuiero nposojaa, leaecoo6pasHo AN CHH-
JEHHA NPOHHKHOBEHMS HaNpPSKEHHA ¢ dHa-
CTOTOH npeo6pas3oBaHHs B 3Ty Uenb TPaHc-
{ dopmanop T2 namoraTh Ha ABYX KoJble-
S BBIX CEpJIeYHHKaX — NEPBHUHYI0 0GMOTKY #
fadka 06MOTKY H3 BOCHMH BHTKOB mpoBozxa I12JI-
10-0,27 aas nomaun Hanpsixkexusd Ha T1
1;:;35 éggkaKr?:Tc;Eg;mm TparcopMa- Ha OJHOM CepJeyHUKe, BCE BTOPHUHBIE —
Ha BropoM. CeppeuHukH Heo6XOIZHMO
yCTaHOBHTh B KOpNyc H3 JaTyHu Toamueo#t 0,3..0,5 MM ¢ sKpaHOM MEXIYy HHMH
H LEHTpaJbHOH TpYOKOM C Hapy:XHHM axaMetpoM 4..6 mM (puc. 198). O6morku
¥ HX BBIBOJBI CJELYeT TIIATEJbHO H30JHPOBaTh, KOpnyc — nponaaTthb. [lafike xopmyca
clelyeT yAeauThb Ocof0e BHUMAHHE — HENb3s INEPErpeTh KODPIYC H3-3a ONACHOCTH
NOpYH H30JAAUHM OOGMOTOK, B TO K€ BpeMs Bce WIBH IOJXHB GBITH KAUECTBEHHBIMH,
TaK KaK KOPNyC fIBASETCH BHTKOM CBSI3H M uepe3 Hero TedeT Tok mopsAxka 10 A.
OKpaH MeXIy KOoJbllaMH He NOJKEH XacaTbCd LEHTpaJbHOi TpyGkH. UHcaa BHTKOB
06MOTOK NPH 3TOM COXPAHSAIOTCH.

IIpeoGpasosaTens HanpsixKeHHs ¢ TpamcopMaTOPOM, HAMOTAHHBEIM HA MarHHTONPO-
BOJe YKA3aHHEIX PasMEpOB, MOXKeT OGEeCHeuYdTh BHIXOAHYIO MOUIHOCTb 10 JHHeHHHIX
crabuansaTopoB 10 50..60 BT, Heo6xomuMo aHlib HaMortaTh 06MOTKY I mpomoiom
[19B-2-0,5 MM H COOTBETCTBYIOIIHM NPOBOJAOM u3 pacdera 0,8 BuTKa Ha | B —
BTOpHuHEE 06MOTKH. Kpome tOro, Heo6xoiuM0 B 2 pasa CHH3HTb CONPOTHBJEHHE
pesucropa R6 u B 1,5 pasa ymenblunth uucno BuUTKOB of6morox T!. Ecaum uncao
BUTKOB OOMOTKH V Gyler H3MEHEHO nJf NONydYeHHS JPYroro BHIXOZHOTO HampsiKe-
uusd, Heob6xogumo GyAeT HaMOTaTh JOMOJHHTENbHYIO OGMOTKY B BOCEMb BHTKOB
nposoga [19JIIIO-0,27 nas nomaun uanpsikenus ua Tl.

Ko>dduuuent nonesnoro Jefictsuf aByxTpaHchopMaTopHOro npeobpasoBaTenst
L0 JuHe#HOro crabuiuzatopa 10BOJBHO Beauk -— 80..90%, ocHOBHHIE IOTEpH
NPOHCXOAAT B CTabuau3aTope, MO3TOMY Iejecoo6pasHO NMpHMeHEHHe TakHX npeolpa-
sopareiel Ges cTabuNH3aTOPOB B TEX CiydasX, Korga CTabHIH3aluHH HanpsKEHHS
He TpebyeTcs, a NpPHMEHsEMble N0 TPALUUMH JHHeHHBe cTaGUAM3aTOPH CAyXKaT B
OCHOBHOM JJsl NOLABJEHHS NyJbCalldii BHIIPSIMJICHHOTO HaNpsXKeHHs, HanpHMep, B
YCHNHTENAX MOUIHOCTH 3BYKOBOH 4acTOTHL

HYTIbl J151 HAJTAJ)KMBAHHY ITHOPOBBIX
YCTPONCTB

Hlynbl Ast HHAMKALKK JIOTHYECKUX YPOBHEH

Hanaxnsaune uudpoBHX ycTpoHCTB OGHIYHO MPOM3BOAHTCH C ITOMOLIbIG
rexeparopa # ocuuanorpada. I'enepatop HepelAKo BXOLHT B COCTAB IIPOBEPSEMOTO
YCTpOHCTBa, a rpoMo3axkufi ocnuanorpad B psne cjlyuaeB MOXKET GHTb 3aMEHEH Ha
Hlyy, MHAHLUUPYIOWHHA JIOTHYECKMe YPOBHH B nPOBEpAeMOH cXeMe, HAJAWUKE HMNYJb-
COB H HX CKBaXHOCTb M JaXKe€ BPEMEHHOe DacnoJIOXKEHHE HMITYJbCOB.
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Puc. 199. Illyn c mupukauumei noruue-  Puc. 200. Ilyn ¢ ceMHCErMEHTHBIM HH-
CKHX YpOBHeH JHKaTOpOM

Mpocreiiiuye Iynsl, ONMCHBAeMble B JAaHHOM pasiele, I03BOJIAIOT ONpELeATE
JIOTHYeCKHe YPOBHH B NpPOBEPAEMOM yCTPOHCTEE.

Cxema OJHOTO M3 HUX NOKasaHa Ha puc. 199. Iluranume ma myn nopaercs or
uceaenyemoro ycrpoficrea. Ecid BXox IIyma HuKyJda He MOAKJIOYEH, BCe TPAB3UC-
TOpH 3akpbiThl, cBetopnonn HL1 u# HL2 He ropar. Ha smuatrep TpansucTopa VT2
¢ xeaurenss R2—R4 npoctynaeT HanpsiKeHue oxkono 1,8 B, ma 6asy VIl — okono
1,2 B. Eciia Ha BXOJ llyna N0jaTth HanpsKeHue suille 2,5 B, HanpskeHde CMEIIEHHA
6asa — samurTep TpaHsucropa VT2 npesnicur 0,7 B, oH OTKpoeTcs, CBOHM KOJJIEK-
TOpHBIM TOKOM oTKpoeT TpaHsucrop VT3. Ceeroamon HL1 Brmouurcs, HMHIMUHPYA
cocroguue Jor. 1. Tok komnekropa VT2, npuMepHO DaBHHH TOKY €ro 3MHTTEpa,
orpaHdauuBaeTcs pesucropamud R3—R4. Tlpu npeBhillieHAW HanpAMXKEHHs Ha BXO.AE
ypoBHsa 4,6 B, uTo MOXeT CAydHTbCS 1IpH NPOBEPKE CXEM C OTKPHITHIM KOJUIEKTO-
poM, TpaHsucTop VT2 BXxoguT B HAcCbIIleHHe, BCe GOJbLIAS YaCTh TOKA 3MHTTEPA
VT2 oTBeTBasierc B Uenb ero 6asbl H, €CJIH He OTPAHHUATb ToK Gasm VT2 pesuc-
topoM RI1, Tpansumcrop VT3 3akpoercss, puox HLI mnoracser. Ilpu cHumesnnu Ha-
npsxenus Ha Bxoge Huxe 0,5 B ormkpeiBaerca TpaHsucrop VTI, ero xosnexkTopHbif
TOK OTKpbiBaeT TpaHsucrop VT4, Bkmouaercs HL2, umpuunupyercsi cocrosuue O,
Konnextopusii Tox Tpansucropa VT1 orpanmumsaercs pesumcTopoM R5. BenmuuHa
TOKa sMuTTepa TpaHsucropa VT1, Harpyxaiomero HcciefyeMoe ycTpoHcTBO B cOC-
tosHun 0, oxosno 1,2 MA, B cocrosiuun 1 Tok 6asel VT2 30 mMxA, uto meHee BXOA-
HBIX TOKOB OJIHOH Harpysks MHKpocxeMm cepuu K133 u K155.

Pesncropom R6 ycraHaBnmBaeTcst sipXOCTb cBedeHus ceeroamonos HL1 n HL2.
Ecmu ncnons3oBare g mHpukanmg O ¥ 1 CBETOZHONH PAasHOro mBeTa, HANpAMED
AJI102B5 u AJI102B, Kaxjpiii H3 HMX HeoOXOJMMO BKJIIOUATH HOCJAELOBATENLHO CO
CBOHM PE3HCTOPOM.

[TonGopom pesncropoB R2—R4 MOXKHO yCTAHOBHTh HeoGXOJHMBE NODOTH 3a-
XKHTAHAS CBETOAHOLOB. TPaH3HCTOPH, HCHONb3yeMble B ILLyNe, IOJNXKHH OHTb 005~
3aTe/IbHO KPeMHUEBHIMH, MNPAKTHYECKH JOGOro THNa COOTBETCTBYIOIUEH CTPYKTYpHL
Hasa VT1 u VT2 hy, o AomkeH Obtb Gonee 30, aasa VI3—VT4 xenatened 6oJb-
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wufi koaduUHENT ycHaemus, Ho mocraroded Takxe 30. YUem Gonwbme h,, Tpam-
sucropoB VI3 u VT4, Tem pesde moporw 3axKUraHus CBETOXHONOB.

[py HanHu#d CEMHCErMEHTHOTO  MOJYTPOBOAHHKOBOrO uHAHKatopa AJI304T
MOXHO clenath paboty co uiynmom 60jee ymo6Hofi — OH Oymer HHAUIHDOBATH
mappel 0 MM 1 B COOTBETCTBHH € JIOTHYECKHM COCTOSIHHEM KOHTPOJHpYEMOTO Y3712
ycrpofictpa. 'Cxema Takoro liynma npuseneda Ha puc. 200. Tpaumsucropnt VT3 u
VT4 pa6oraioT Tak Xe, Kak H B NpelBAylIell cXeMe, — [IPH NpeBHIUCHHH Ha BXoZe
Hanpsxenus --2,6 B srmouaercs rtpamsucrop VT4 u Ha o6ummit aHOx cerMeHToB
uumukatopa HGI momaerca nampsaxende --5 B. Tak kax katomsl b u ¢ depes
pesucrop R5 moxkiouess k o6umieMy TpPOBOAY, OHA 3aXKUralOTCs, AHRHIHPYA WH-
py 1.

Heckonbko HEOOHIYHEIM fABJAETCA BKJOYeHHe Tpansucropos VT1 m VT2, Ecax
MEXJy SMHTTEPAMH TPAH3UCTOPOB INPHJIONKHTH HampsKewde mopaaxka 1,3..1,4 B,
TpaHsucTOpH OTKpHBatorcs. [lockonbKy ux 6a30Bble TOKH paBHR MeXAy CcoGoi,
TOKH KOJJIEKTOPOB NpONOPHHOHAMBEE Koadduiuentam Yycunenns. Ecau moxoGpats
Tpausucropsl VTl u VT2 ¢ onusakoBbiMH k03¢ @HUHEHTAMH yCHACHHA, TO H HX
TOKH KOJJIEKTOPOB O6YIYT ONXHHAKOBBIMH.

TakuM o0pa3oM, ecau Ha BXoje Ilyna nanpsixenwe Oymer Huxe 0,5 B, Tpan-
sucropel VI1 u VT2 oTKphBamoTcA, CBOHMH KOJJIEKTODHBIMH TOKAMH OHH OTKDHI-
BaloT Tpansucrophl VT4 u VT5. Tpausucrop VT4 nopmaer sampsxenue +5 B na
aHON HHIMKATOpa, 3aXuraoTcs cermMenTel b ®H e. Tpamsucrop VTS aaxuraer
cermeHTH a, d, e, f, B pesyabrare unmuuupyercsi uudpa 0. Tox smurrepa VT2
orpaHu4HBaeTcs pe3ucTopoMm R2, crenoBarTenpHO, OrpaHHYMBAeTcs M TOK KOJJIEKTOpa
VT2 u mpumepHO paBHHIA eMy ToK xoanekTopa VTI.

Pesucropamn R4 u RS MOXHO MEHATh ADKOCTh CBEYEHHs HHAHKATOpa, MOAGO-
poM R2 u R3 MOXKHO ycTaHOBHTb HeOOXOAMMEe Moporu 3axuranus uuédp. Taxk kax
fI0POTH B 3TOH CXeMe JKEeCTKO CBA3aHH MeXAy coGoil, AJsi pasnenbHOR peryaupoBKH
KaXJOr0 M3 HHX JReauTeJb R2—R4 MOXHO JOMOJHHTL €lle ONHHM DE3HCTOPOM,
KaK B NMpeNbIAYLIeH cxeMe.

TpeGosanus Kk TpaHsucropaM B cxeMe puc. 200 Te XKe, UTo W AAS npeabayuled
cxeMbl, hg 4 >>30, onnako Tpebyercd, 4To6m ko3(dumuenTH ycuaesus VTL u VT2
pasauyHIAch He Gosee uem Ha 20%.

Heramn myna mo cxeme puc. 200 MoxHO coGpaTh Ha mneyatHOH mnaarte raba-
putHeiM  pasvepom 8X90 MM #3 (GONBPHPOBAHHOTO CTEKJOTEKCTOMMTA TOJIIHHOM
0,5 mm (puc. 201). JleBnie (mo pHCYHKY) BHIBOAH pesucropoB R4 u RS momnausa-
IoTcl K MeYaTHBIM NPOBONHHKAM MO OGEHM CTOPOHAM MJAATH, BHBOAL OCTAJBHEIX

7 L S Rz 75 77
V75| VT4 VT2 V71
R3 2 R3 %4, 75 ///A
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Q)]

= = e N/,
R ey _

Puc. 201. IMeuarnas nnara wyna
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Puc. 202. Illynm ¢ Hcmoab3opaHHeM MuKpocxemsl K155/1A4

jpetaliefi — K Kakod-1ubGo ogHoit cropone. LITHDH, H3rOTOBJAEHHHIH H3 CcTaabHOH
MIJIE MJIH CIHIBI, BIAMBAeTCH B 11a3, NPONAJIEHHHH B meuaTHoit miate. IludpoBoi
MHAHKATOD 3aKpemsisercs NepneHAHKYJIAPHO IUNIOCKOCTH NJIATH NOANAHKOH BHBOJOB
K COOTBETCTBYIOIMM KOHTakTaM nuathl. [leuaTHas maaTa meMellaeTcs B KOphyc
daoMacTepa ® 3aKpHBaeTCs KPHIUIKOH, H3TOTOBACHHOH H3 KPAacHOrO MPO3payHOro
OpraHu4eckKoro CTeKJa.

AHaznornuHele 110 CBOHCTBAM ILYIB MOXKHO BHITOJHUTb U C NPHMEHEHHEM MHK-
pocxeMmul, Ha puc. 202 npuBefeHH fABe cXembl Takux mynoB. Illyn mo cxeme pHuc.
202, paboraer Tak. Ilpu OTCYTCTBHMH BXOJHOTO CHIPHAJa JIOTHYECKHH 3JEMEHT
DDI1.l 3akpur, DD1.2 Braouen, DD1.3 Bukmouen. CBeroavonst HL1 u HL2 nora-
wensl. IIpu momawe ua Bxog Jor. 1 DDI1.1 Bxmouaercs, saxwuraerea HLL, Tlpn
nogaue Jor. 0 DD1.2 Bmxkaiouaercs, skuiouaercss DD1.3, saxuraerca HL2.

lyn mo cxeme puc. 202,6 paboTaer Tak XKe, Kak M MpefbEAYIIHHA, 0qHAaKO NPH
nogade Jor. 0 DD1.2 suxkmouaercs u Brmouaer DDI.1 u DDI3, B pesyasTaTte
yero 3axuraerca nudpa 0. IIpy momaue Ha Bxox Jsor. 1 Bkimouaercs DDI.1 x 3a-
waraercs 1.

B kauecrBe VTl MOXHO TPHMEHHTh NPAKTHUECKH JIOGHE KDEMHHEBHE N-P-N
TPAH3HCTOPH ¢ hy 5 >40, B kauecrBe VT2 — KaK KpeMHHeBHE, TaK H repMaHue-
Bhie DP-11-p TPAHSHCTOPE, B CJyude NPHMEHEHUS TIePMAHHEBOTO TDPAH3UCTOpA JIHOTL
VD2 caenyer 3aMeHuTb Ha KpeMmHueBbifl, Hanpumep KJI103A.

Ilyn c nHauKanued HaJHYUS UMIYJbCOB

B orruuMe OT ONKCaHHBIX BHIle TWpuOOPOB TOrO K€ BasHAUEHHA ULyN
M03BOJISIET Pa3/uuaTh JIOTHYeCKHe cocTosiHHs 0 u 1, onpesenaTh HaJ{uHe OXHHOY-
HbIX HMIYJIBCOB M HMX II0CNEJOBaTENbHOCTEH, OLEHUBATH CKBAXKHOCTb HMIYJbCOB, B
TO JX€ BPEMs pa3Mephl llyna HeBeJHKH 6iarofaps MaloMy 4HCJY HCNOJb30BaHHHIX
nerajefi. PopMa mEpuuUpyemodl uBdopMauun yxoGHa I HaGIIOLEHUst — HHAMIH-
pyworcsi 3Hakd O u 1, yxasnBarolllie COOTBETCTBYIOUIHE YDOBHHM, M TOYKA, HHIHIH-
pywouas Ha/Jdudue HMIlydbCOB.

Cxema mynma mpuBenena Ha puc. 203. Ha mxoze myna sxaiouen pesuctop RI,
NPEROXPAHAIOIMA er0 OT meperpy3ok, u 3murTepHnie moBTopurenH VTl u VT2,
CAyMauue JJ% yMeHbIUeHHA HATPYSKH HA NPOBEPSAEMYIO CXEMY M CABHraiollue dio-
POFH Mepex/uoYeHHs Joruueckux aiemenroB DD1:1 u DD1.2. JlonoMHUTENLHEIA CHABREL

175



HG1 AJIZ04A

VD1,vD2 K45124 DD01,D02 KI33/1A3 lyp4 K45074 |is5pg
—id
VT [KT3736 RS 560
VD112 S N
) 3 U538 R3Y, L s
T 56« pp2.3 pp2.4 | 7L ¥
011 rglire 9—g| |5l ti
¥ 5%, e e |
FonT| vz ; . iz pr2.2 " . 25 | Toy
ag w41, RE 560
v TH D02.7 |56kl 20K <168 p7 720
72 ““ Db14 — 00w
KT361I -

Puc. 203. Cxema Wyma ¢ HHAMKauue#l EMIyJabCOB

LOCTHraercs BKJIOUeHHeM KpeMHHeBoro Jjuona VD1 u repmanmesoro VD3. B pesyns-
TAT® NPH BXONHOM HampsiKeHHH Bulle 2,4 B saement DDI.]1 Bxumouaerca u 3axH-
raercs cermedt d cemHcermerrtHoro muAukaropa HGI, mupunupyercsa ssax 1 (mpm
GOKOBOM IIOJIOXEHHH uBAMKaTopa). lIpn Hampsikenun Huxe 2,4 B asaemesr DDI.l
3axkpuiBaercss, cerMenT d racuer. Ilpu cBMXKeHHH BXONHOFO HampsikenHs uuxe 0,4B
BHIKJIOUAETCsi HOPMaJbHO BKJOUeHHHH sjemedt DD1.2, Bmouaercsi DD1.2 u 3axu-
ralorcs 4 BepXHHX cerMeHta a, b, f, g HHAEKaTOopa, mHmHuupyerca 3Hax 0.

Ilpu Hajuupm Ha BXoge IIyma HMOYJbcOB TPHITep Ha saeMenTax DD2.1 n
DD1.3 mepexatouaercss B MOMEHTH JOCTHXKEHHA HamNpsXKeHHA Ha BXOJE IIOPOroBHIX
Bemuynd (0,4 u 2,4 B). B moMeHT mepexoja HalpsiJKEHWA Ha BXoJAe ILIyma H3 CO-
crosigua | B cocrosinve 0 Ha BXoJe cxembl cosmafesus DD2.2 kpaTRoBpeMerHO
nosBAsIOTCA ABe Jor. 1, anemedt DD2.2 Brmouaercd u KoporkHi (mopsymka 70 Hc)
OTpHUIATENbHBIA HMIYJbC ¢ €ro BHIXOJA 3amyckaeT XAYIHA MyabTHBHGpAaTOp Ha
anemesTax DD2.3 u DD24. BeixonHot cHrean MyJabTHBHGPaTOpa BHISHIBAET CBeye-
HHE TOUKH HHJHKATOpa.

Ecim aMniuTyna \BXOJHBX HMNOYJbCOB HHXKE HOPMAJbHOH, TPHITEDP He NOPEK/O-
YaeTcsl B TOUKAa HHJAMKATOpa He CBETHTCA. ECaM YyacToTa HMOYJbCOB HE MpEBHILIaeT
10 Tu, ®aymufi MyabTHBHOGpAaTOp cpaGaThHBAeT Ha KaXIbll HMIYJbC M BCHOBIXHBAET
Touka HBJEKaTopa. IIpm uacrore cBeume 10 I'm MyapTHBHGpaTOp CpabarbiBaer He
Ha KaXIH# HMOyasc, a npu uactore 20 T H Gouee
BCNIBIIKH CJHMBAIOTCA B HenpepbBHOe cBeuedme. [lpn
0 1 BXOJHOM CHrHaJe, GJIH3KOM K MeaHIpPy, OXHOBPEMEHHO
¢ TOUKOH HHAUIUPYIOTCS 3Haku O H 1, a ecam CKBaXK-

, HOCTb BeJNHKa — JIHIIb OJHH M3 3THX 3HAKOB (pHc. 204).

B mynme wmoxHo mnpuMeHuTb TpaHaHcTopel KT361
1 7 u KT373 ¢ mo6uMu GyKBEeHHBIMH HHIEKCaMH, BO3MOXK-
= 5 HO TIPHMEHeHHe H JPYTHX KPEeMHHEBBIX BBHICOKOYACTOT-

n‘ " " 'l_l HBIX TPaH3HCTOPOB COOTBETCTBYIOUIEA CTPYKTypHl. Jmo-

JABH MOXKHO 3aMEeHHTb Ha Jo6ble MaJOMOUIHBIE KpeM-

T uuesnle (VD1 u VD2) u repmanuennie (VD3), mukpo-
cxeMbl — Ha aHajoruueble cepun K155. Ilewarnas nna-

Ta llynma npuBefeHa Ha puc. 205, ee paaMep — 7,6X

Puc. 204. dopma HHAHKa- X80 Mm.

LMK Iyna CemucerMeHTHHA HHIHKATOP MOXKHO 3aMeHHTh Ha
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Puc. 205. TleuatHas nJjara Liyna ¢ dHAHKaUHEH HMIYJbLCOB

TpH cBeTONHONA, HanpuMep asa AJI102B (1 u rtouka) u omun AJI102B (0), B srom
caydae crepyer nopobparth pesHcTopsl R5—R7 1Ja HOPMaJbHOH APKOCTH CBEUEHHS
i cBeTomuonos, Ilpu uugukanuu O Gyner roperb 3ejeHbH CBETOJHON, NPH HHAUKA-
ung | —kpacHulf, npd MeaHnpe — TPH AHOLA, NPH NOJNOXKHUTENbHHX HMAYMbCAX —
KpacHHI# # 3€JeHHI, NPH OTPHUATEJbHBHIX — JBA KPacCHBIX.

I yn-Mukpoocuuaaorpad

OnuceiBaeMHIi HAXe IIyN MOXeT 3aMEeHHTh OCHHJJIonpad MmpH IpOBepxe CUeT-
YHKOB, JendpaTopoB X JAPYrHx uWHppoBmX ycrpofictB. O mO3BOJfAeT HaGMOXaTh
BpEMEHHbIE [HATDAMMBI B TaKHX yCTPONCTBaX B J@CATH TaKTaX, MO3TOMY ero HaH-
Gosee Iesnecoo6pa3Hoe NpPHMeHeHHe — npH IPOBEpKe Jdekay u JewndpaTopoB K
HHM.

CxeMma myna npuBeneHa Ha puc. 206. OH comepKdaT CcHBATAIOIKHE DErHcTp Ha
tpurrepax DD3—DD5.1, paGoraiomuii B peXknMe KOJBIEBOTO cyeTUHka ¢ Koaddu-
nuenTom nepecuera 5. K Buixony 6 Tpurrepa DD4.2 monkaiouen BXox TpHITEpa
DD5.2, paforaiomuii B pexuMe HeJEHHs YaCTOTH Ha 2. Bhixomsme cursasmml peru-
CTpa MNOAAJOTCA Ha AaHONH CBETOJAHOJOB, BXOJAUIMX B COCTaB NATHINEMEHTHHIX
marpun, HL1 1 HL2. Ha kartogm MaTpull cuTHaJH NOJAIOTCA C BBIXOJXOB 3J€MEH-
toB DD1.3 u DDI1.4, ynpaBnsiemux Tpurrepom DD5.2 u uepe3 3MHTTepHHH NOBTO-
putesb VT1 BXONHBIM CHTHAJIOM Inyna,

TaxTOBBIE UMTYJbCH Ha ILYN moparoTcsl deped Gydepunir amement DDI.1, a cur-
Hal cHHXpoHusanmux — dyepes DDI1.2 u puddepeHuupyloilyo Henb Ha 3JeMeHTaX
muxpocxemn DD2.

CpabaThiBaH#e 1O TAKTOBOMY BXOAYy W 0O BXONY CHHXPOHHSAUUH MPOHCXOAHT
Mo cnajgaM BXOXHBLIX MMAYJbCOB,

PaGory u ucmonpsoBanue myma paccMOTPHM HA NpHMepe NPOBEPKH [eKajH,
B srOoM cayuae BXoj CHHXDOHUBALMH NOAKJIOUAETCS K NPSAMOMY BHIXOLY HOCIf-
HETO TPHITEPa JeKajbl, a4 TAaKTOBHA BXOJ — KO BXOAY JeKaiH, ecau oHa cpaba-
THIBA€T M0 CflafaM BXOAHBIX HMIYJbcOB (HAamMpHMep, HCMONL30BAHA MUKDOCXeMa
KI55ME2 nmm nekama moctpoena ma JK-tpurrepax). Ecau xe nekazsa cpabarmbaer
no ¢poHtaM ummyabcop (manpumep, K155ME6 mam nocrpoea Ha D-vpurrepax),
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Puc. 206. Ilyn-Muxpoocunanorpad

TAKTOBHA BXOX clelyeT MOAKJIOUHTb K TOUKE CXEMhl, I'Ie CHTHAJ HHBEPCEH no oOfT-
HOIIEHHIO K CHTHAJy Ha BXOXe fAeKaibl. DTOi TOYKOH MOXKET CHAyXHTb, Hallpumep,
[psAMOfl BHIXOJ MOCJEIHEr0 TPUITepa NpeNBAyIneH XeKambl.

Ilpu mepexone nexkansl 3 coctogHusa 9 B coctosHHe ( crmaj Ha NpAMoM BHIXOfe
flOCIeJHETO Tpurrepa, nponuddepenunpoBabiMch B Mukpocxeme DD2  ycranosur
Tpurrep DD3.1 B cocrosiue 1, ocraabhele Tpurrepst — B 0. Ecan nmpu srom BXon
myna OyneT NOJKMOUYEH K TOUKE CXeMBl C YDOBHEM JOT. I, BKMOWATCA 3JeMEHT
DDI1.4 u saroputca nepBmifl (/eBnlff Mo cxeme) cBeromuof Marpuuum HLI1. Cnap
TAXTOBOTO HMIYyJbca, MEPeBOAAIAA NeKaly B COCTOSIHHE 1, TIepeKmOuHT B TaKoe
ke coctosuue Tpurrep DD3.2, tpurrep DD3.1 mepeiimer B cocTossue 0. Bropoit
nuox Mmatpuusl HL1 3aropatcs mam ocTaHeTcsl noralleHHHIM B 3aBHCHMOCTH OT CHI-
Hajla Ha BXOle ulyna.

Taxum 06pa3oM, 3a RecATb BXOAHBIX HMIYJIbCcOB 3aropATCs CBETOLHOAH, COOT-
BETCTBYIOIIME TaKTaM, B KOTODHX Ha BXojie wyna GyAeT NpHCYTCTBOBaThb JoOT. 1,
[Monknmoyasa myn K pasidyHbIM TOYKAM JeKafhl H BHXOAaM JAemudparopa, MOXHO
HaOmoNaTh BpeMEHHHe JIHarpaMMH B 2THX TOYKaX d NpOBepsiTb HX paboTy.

KOHCTPYKTHBHO iyl BHINOJHEH Ha KBYCTOPOHHER NeyaTHoH njate pa3MepoM
12,5X95 mmM, ueprexk koTopolt mpuBexeH Ha puc. 207. Hrna myna BnauBaercs B
Ta3, NpONUJEHHHH B NJaTe, MJaTa MOMElIEHAa B LUJHHADUYECKHA KOpHYyC, H3TOTOB-
JeHHBA H3 aMIOMHHHEBOR TpyGKM M 3aKDHITHIA KpHIUKOR W3 KPaCHOro MpO3pauHOro
OpraHHYeCKOI'o CTeKJa.

N3 kopnyca suiBexeHn yeTnlpe mposoxuuka MIT®-0,14, cna6XkenHble Ha KOH-
Hax IITHPEBHIMH KOHTAaKTaMH auaMerpom 1 MM oT paswema IIIP. Ha xoHTakTH ofe-
Thl 1UBETHBIE XJIODBUHHJOBHE TpyOKM — KpacHas u 3eleHas AJs nutaHus -5 B u
‘O6LL. COOTBETCTBGHHO, CHHSAS LS BXONAA CHHXDOHHM3ALMWH, Xearasi — A TaKTo-
BOTO BXOAA. OTH KOHTaKThl BNAHBAJOTCA HENOCPEACTBEHHO B INIpOBEpsieMOe YCTPO#-
CTBO HWJHM BCTAaBAAIOTCA B cMeNMaNbHO BHAafHHBlE B IJaTy FHe3fAa OT OTBETHHX
Jacreil pa3beMoB.
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Prc. 207. Tlevatsas nnata myna

Ipu pa6ore cO LIynoM cJaefyeT WMETb B BHIY, 4TO OH He KOHTPOJHpYeT Cco-
OTBETCTBHSI BXOAHBIX YDOBHEH HOpMAaM TEXHHUECKHX YCJIOBHA M B 3TOM CMHICNE He
3aMeHser onucaHgsle Bhuune uiynel. [lopor cpabaTeiBaHua Liyna HO CHTHANbHOMY
BXO1y npesniuraer nopor cpabarsBanus TTJ/I-vuxpocxem Ha 0,7 B. DTo ne Memaer
IpoBepKe YCTPOACTB ¢ HOPMA/bHEIMH BHIXOJHBIMH YPOBHAMH, 6oJee TOro, MOBH-
INeHHBIE MOPOr No3BoJseT npoBepsith Aemudparopes KIS5HI1, BHXOIHO#H ypoOBeHb
aor. 0, koTopux okono 1,5 B (#opma TY ua stor yposeus 2,4 B). Onnaxko npu ux
NpoBepKe, KaK H NpH NpPOBepKe APYTrHX ICWH(PaTOpOB, WMEIOMUX OTKPHITHE KO-
JEKTOPHBIA BBHIXOJ, HEOGXONHMO HCHOJB30BaHHE [ONOJHHUTENBHOIO PE3HCTOpa, MOM~
KJIIOUEHHOT'O K HCTOUHUKY +5 B.

Olyn MOXHO MCHOTb30BaTh AJsI NPOBEPKH CUETYHKOB H IPYTHX YCTPONCTB,
paboTalolKX ¢ NepHosOM He GoJee JecsATH TaKTOB, OLHAKO npu JMoGof npoBepke
Ha €ro BXOAbl 0O6f3aTeJbHO NOMKHE HOJABATHCS TAKTOBBIE HMAYJIbCH H HMAYJbCH
CHHXDOHH3AIMH.

3akJaoueHue

Mpusenensoe B ganHOfi KHMre oOnMcaHue MDPUHIMIOB HCHOJb30BAHHS WH-
TerpaslbHbIX MHKDOCXEM, KOHEYHO, He MOXKET NpereHjOBaTh Ha NoJHOTY. B kHure He
PacCMOTpeHbl BONPOCH NPUMEHEHHS] MHKPOCXEM ONepPaTHBHHX 3aNOMHHAIOIHX YCT-
pOJiCTB, DErHCTPOB M AeWH(pAaTOPOB CHENHAJbHOrO IIpUMeHEHHS. DBeicTpo pa3BuBa-
I0TCst  cepHM  HHTerpasbHolx MukpocxeM TTJI-tuma ¢ anopmamun Wlorrsu (K531,
KP1533, K555), obaazalomic pe3ko yBeldHueHHEIM  ObietpoieilctueM  (K331)
uan ymenpliennoft yownoctbio (KP1533, K555) mo cpaBHCHMIO ¢O craniapHoil cepiil
K155. OjHako MHOTHe OIICAHHBIE 3/eCh OGIHE MPHHIMMB UCHOJIb30BAHUSI MUKPO-
cxem TTJl-cepuit M npaBHi1a HX TPHMEHEHHS TNO3BOJSIOT PACIPOCTPAHSATH HX M Ha
HOBBIE [HTErPajbHble MIKPOCXCMBI, HCKOTOpbIE OCOOCHHOCTH KX TpHMEHEeHls YIo-
MJHYTBl B 3TOH KHHTE.

ABTOp Hajeercd, UTO J4HHAs KHUTA TOMOXKET MHOTHM palioOGHTeNsIM He
TOJILKO YCHEMHO MOBTOPHTL ONlicaHHble KOHCTPYKIMH, HO M TBODHYGCKH MOMOHTH K
CaMOCTOSATE/bHOR Pa3paBOTKe W H3TOTOBJEHHIO MHOTMX MHOJME3HHIX H HHTEPECHHX
1HQpPOBBIX YCTPOACTB.
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HAIITAM YUTATEJAM

HAsparenserso «PAIMO U CBf3b» kuuru He BBICBLIAET.
JluTepaTypy moO BOIpocaM pPAaAMOIIEKTPOHUKU U Pajuoiobu-
TEJILCTBA MOJKHO NpuoGpecTy B Mara3WHAX HAy4YHO-TEXHUYEC-
KOl KHUTH.

1A ceegeHua coolIlaeM, UTO IO BOIpPOcAM NEPENeJKH U
YCOBEepINeHCTBOBAHUA KOHCTPYKI[UH HM3NaTeJIbCTBO ¥ aBTOPHI
KOHCYJNIbTallyio He JaioT. Ilo aTuM Bompocam cieayer oGpa-
UIaThCAd B MHCEMEHHYIO  DPaZUOTEXHHYECKYI0O KOHCYJILTAIIUIO
IlenrpanrsHoro paguokiyéa CCCP mo axpecy: 103012 Mocxkea,
K—12, ya. Kyii6ermiesa, x. 4/2, mom. 12.

UszparenncTBo He MMeeT BO3MOMKHOCTH OKA3aTh IIOMOIIbL B
npHo0peTeHMY HYMKHBIX BAM DAJMOTOBAPOB M He paclojaraer
CEBeleHUAMH 0 HaJWYMXA UX B TOPrymOIUX OPraHu3alufX.

Paguorosapsr mo moure seichinaror IleHTpasbHaA TOproBas
6aza ITocwunropra (111126 Mocksa, E-126, yin. ABuaMoTopHAad,
50) u MockoBckaa MesxkpecnyOnukaHcKas Gasa IlleHTpocoioza
(127471 Mocksa, I'-471, yi. Pab6unosad, 45).

CIINCOKR MATA3WHOB —
OIIOPHBIX ITYHKTOB NU3JATEJBCTBA
«PATNO U CBA3b»

111024 Mockga, mocce DHTY3HacToB, 24/43, marasun Ne 15

197198 Jlenunrpay IIC, Bouabimoii np., 34, marasun Ne 55

226050 Pwura, yia. Jleuuna, 17, marasun «laiicma»

630091 Hoeocubupck, Kpacuniit np., 60, Marasug Ne 7 «Tex-
HHYeCcKasd KHUTA»

443090 Ky#owiues, yia. Coeercroii Apmun, 124, marazug Ne 16
«Texnuyeckaa KHUTa»

700070 Tamxenrt, yi. Illora Pycrazesn, 43, marasug Ne 21

173010 Hosropopn, Jlemuurpajckasa yi., 13, wmarasun Ne 2
«IIpomereii»

634032 Tomck, yia. Haxumosa, 15/1, marasua Ne 2

603000 Topoikwmii, np, T'arapuna, 110, marasua Ne 9
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B 1991 r. B H3TATEJILCTBE
«PATIVO H CBSI3b» B CEPUH |
«MACCOBASI PATTHOBHUBJIMOTEKA »
BBIVIIYT KHUTH

Anamoeuu B. H., Bpuanuanros JI. 11, Kouypa A. . BTOPAM
>KU3Hb BETHBIX KHHECKOTIOB.

ComepKaTcsi CBEACHHS O METOJAX MPOBEPKH M BOCCTAHOBJIEHHS KHHec-
KOMOB B YCJOBMSAX OKCMIYATALUMM KAK B CTALMOHAPHOI MacTepckoi, Tak ¥ Ha
AOMy Y Baajensua Tenesusopa. PaccmatpuBaloTcs YCTPOHCTBA W MPHHUMN
paGoTH DA3JNMUHBIX THNOB KMHECKONOB, B TOM YHCIE M JLIAi TEJNEBHJCHHMA Bhi-
cokoii uerkocTd. TIpHBOJATCA NPAKTHYECKHE CXeMbl MPUGOPOB Aaf MPOBEPKH
M BOCCTAHOBJeHHMs KuHeckomnos, npumensiempie B CCCP u 3a pyGexom.

I MOArOTOBJEHHBIX PajHOMOGuTENelk M PAJMOMEXAHHKOB TEJEBU3HOH-
HBIX aTejbe.

Kysun B. M. IEPEHOCHBIE KOMBUHWPOBAHHBIE MPH-
BOPbBI: CnpaBounoe nocobue.

PaccMOTpeHbl NPUHLMMBL MOCTPOEHHS, YCTPOWCTBO, OCHOBHBE TNPABHJIA
NPUMEHeHHs H XAPAKTEPHCTHKH MPOMBILLIEHHBIX KOMOWHHPOBAHHBIX MPWGOPOB
IS W3MEPEHHA 9JeKTPuuecKux BeauunH, IIpuBenenbl NPUHUMIHAJbHBEIE JJEKT-
PHUECKHE M MOHTAXKHBIE CXEMBl, KAPTbl JCKTPHYECKHX Leneii koMOHHMPOBaH-
HBIX MpuOOpOB, HauboJee PacNPOCTPAHeHHBle cpeAu pajuoioGureneds, Jambi
NpaKTHYECKHE PEKOMEHIALMH M0 OTHICKAHHMIO W YCTPAHEHWI0O HEWCMPABHOCTEH,

JLis WMPOKOro Kpyra pajnoJio0uTenes.

Aanekceer 10. I1. CIPABOYHHMK TNO BbITOBOM PAJIHO-
HPI/IFFMHOH U 3BYKOBOCIHPOU3BOASMIIEA ANMAPA-
TYPE.

TipuBeneHnl OCHOBHbIE TEXHHYECKHME XAPAKTEPHUCTHKH W KPaTKOe onuca-
HHe cTepeohoHHUeCKHX pPAaJHOKOMIUIEKCOB, 3JEKTPONPOMIpHIBATENEH, CTEPEo-
(oHMUECKMX YcHIMTeNeli W AKYCTHYECKHX CHCTEM, BBIMYLIEHHBIX OTEYeCTBEHHOWH
NPOMBIIIEHHOCTbIO. JlaHB NPHHIMNHAJbHBIE 9JCKTPHUECKHE M SJEKTPOMOH-
TaXHblE CXeMbl, PEXXHMbl pPAGOTH TPAH3UCTOPOB KW MHUKPOCXEM MO MOCTOSIHHO-
MYy H MEPEMEHHOMY TOKaM.

JIAg MOAroTOBJEHHHIX PaJHOJI0OUTE e,

Bopucos B. I'. IOHbIN PALUOJIIOBUTEJIb

B ¢dopme nonyaapubix Gecen KHMra 3HAKOMMT YMTATENst C MCTOpHel H
‘PA3BUTHEM PAJKO, C IJIEMEHTAPHOH 3JMEKTPO- M DPALMOTEXHHKON, 3JEKTPOHH-
kofi. Colepxur GOsbIIOE YHCIO OMMCAHWH DASNMUHBIX MO CAOKHOCTH JIFOOH-
TEJbCKMX DPAJMOBEN(ATEJNbHBIX NPHEMHUKOB W YCWJIHTENeH 3BYKOBOH YacTOTH,
H3MEPHUTEJbHBIX MPHOOPOB, MPOCTHIX 3JNEKTPO- U LBETOMY3HIKAJbHBIX HHCTPY-
MEHTOB, ANNAPATYpbl JJs TEJEYNPaBJEHH MOAENIMH H AJA DPAJHOCIOPTA.
Halworca cnpaBoudbie matepuadnsl. Ilo cpaBHeHHWI0 ¢ CEAbMBIM H3JaHHEM
(1985 r.) marepuHan JOMOJHEH HOBBIMM MPUGOPAMM, NMPENJNATAEMbIMH AJs H3-
rOTOBJEHHUA.

JAas MBEPOKOre Kpyra IOHBIX PaguHoaO0OuTeNeH,
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lFenz6epr 0. M. PEMOHT UBETHbBIX MEPEHOCHbBIX TE-
JIEBU3O0POB: Cnpasounoe mocoGue.

H3naraercas MeroiMKa PEeMOHTA LBETHBIX NEPEHOCHBIX TEJEBH3OPOB, Aa-
I0TCSl MPAaKTHYECKHE PEKOMEHJALMM MO NOHCKYy HeucnpasHocted. IpuBopsrcs
ONMCAHUA COBPEMEHHBIX MojeJieli NepeHOCHbIX TEJEBH30POB M PACCMAaTPHBAIOT-
Cfl MX XapaKTepHble HEHCNPABHOCTH. BoJblioe BHHMaHMe ynensieTcsi PEMOHTY
MMIIYJbCHBIX GJIOKOB NMHTaHMS.

Jlna noAroToBJEHHBIX paiuooouTeneH

3eapaun E. A. UMNIYJIBCHBIE YCTPOMCTBA HA MHUKPO-
CXEMAX.

PaccMOTpeHBI OCHOBHbIE THIIbI WMOYJbCHBIX YCTPOHCTB M NYTH HX pea-
JH32LUHKM C MOMOLIbI0 COBPeMEHHbIX WHGPOBBIX W aHaJoroBbix mukpocxem. Ha
KOHKPETHBIX NpHMEPaX IMOKa3aHbl CNOCOObLI NPUMEHEHHST HMNYJbCHBIX YCT-
POMCTB B PAAHONIOOUTENLCKOH H NMPOMBILLIEHHOH ObITOBOI anmapatype.

Jlas mupokoro Kpyra pajaHoJioOuTenei.

KOHCTPYKLLUHU COBETCKHX U YEXOCJ/IOBALLKHX PA-
JUOJIIOBUTEJENA.

B cOopHuKe NOMEIleHB OMMUCAHUA JYUIIHX KOHCTPYKUMHA, H3rOTOBJEHHBIX
COBEeTCKHMH M 4YEXOCJOBALUKHMH DAJHOJIOOHTENSIMH (H3MePUTENbHbIX nNpHGO-
POB, OXPaHHBIX YCTPOHCTB, KATYLIEYHOr0 CTEPEOMArHHTO(OHA — NMPHCTABKH,
annapatypsl aJd ynpaBJeHHSi MOAEJNSAIMH M ApP.). DTOT BHNYCK saBJfeTcA Hpo-
NOJIXKEHHEM COBMECTHOH pabornl u3nartedbcTBa «Paguo W cBA3b» W yexocuo-
Baukoro usnareabcrsa CHTJL.

Jlna Wupokoro Kpyra pajiuogiodurese,

Crenanos b. I'., Jlanosok $I. C., Jlanuu TI. B. JIOBUTEJIb-
CKASl PAIMOCBSA3b HA KB: Cnpapounux/Ilox pen. B. TI.
Crenanosa.

[IpuBenenn Marepualbl, ocBellaloliHe NPaKTHYECKH BCe OCHOBHble ac-
NEKTHl JI0GUMTENbCKOH CBA3W HAa KOPOTKMX BOJIHAX: OPraHM3auusi PagxoJIoGu-
TEJbCKOr0 NBHMKEHHUS W NPAKTHKa DPaGOTHl Ha AIOGHTEJbCKOH DaJHOCTaHLMY;
BOIPOChl KOHCTDYMPOBAHHA CBSI3HOH KOPOTKOBOJHOBO# amnnapaTypoi W OIH-
CAHHSl KOHKPETHBLIX KOHCTPYKIUMA NPHEMHHKOB, NCPEAATYHKOB, TPAHCHBEPOH
" Ip.

Jls wHpoOKoro kpyra paauosioGurelei.

dpombepr 3. M. KOHCTPYKLLUM HA 3JEMEHTAX LU®-
POBOM TEXHUKH.

Onucanbl WrpoBble aBTOMATBI, TEJIEBH3HOHHbIE Wrpbl, NPUGOPHLI AJs KaGu-
HeToB INpodopueHTauun w jaboparopmii pagHodoGuTesel, yuyeOHOHArAAHbIE
nocoGusi AJa WKOJLHMKOB M yuyaumuxca IITY. Bce ycrpoifcTBa peajH3oBaHbl
Ha UMGPOBLIX MHTErPaJbHbIX MHMKPOCXEMaX IIMPOKOro NPUMEHEHHs, 06aanaio-
IMUX MOBLIIEHHOH HANEXHOCTbIO W ABJAIOMIKXCA NPEANOUTHTEJbHBIME NPH
NPOEKTHPOBAHHH UHMQPPOBBIX yCTPOHCTB B PAAHONIOOMTENbCKOH NPAKTHKE H
JETCKOM TeXHHYEeCKOM TBODPYeCTBe. YjeleHo BHHMaHHe OCOOEHHOCTAM KOHCT-
PYUPOBaHHUA YKA3aHHBIX YCTPOHCTB.

Jasa papuoaioOuteneii, 3HAKOMBIMM C OCHOBAMH UM(POBOH TEXHUMKH, a
TaKke PyKoBOAMTEJell KPYHKKOB JETCKOro TEXHHYECKOro TBOPUECTBA.
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