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1. BBEAEHIIIE 

. B /1 / on1.1caH Me300nTW!eCK"1H cpypbe•Ml.1KpOCKOn iM<l>M) , C OAHOKaH8JlbH~;M~ ' 

cpornnp~eMH"1KaM"1, l,13JlO>Ke~a C~CTeMa ocsew,eH"1°A AAepHOH ~~T03MVIlbCl,1~ 
0

np1,1 ··• 
001,1CKe npAMblX CJleAOB 4acrnu: 3aA8HHO~ op1,1eHTau1,11,1, A8Ha 'rlOJlHaA 6~oK-c~eMa 
M<l>M C OAHOKaHaJlbHblMl,1 cpornnp1,1eMH"1K8Ml,1, a TaK>Ke np1,1seAeHa rnnwtHaA onepa~ 
L\"1A tocrnpOBKl,1 C1,1CTeMbl ocsew,eHl.1A .M<l>M. 

B A8HHOH pa6oTe on1,1caHbl 3JleKTPOHHO·KOMOblOTepHble 6JlOK"1, KOTOpble 1,1Cl10Jlb· 
3VIOTCA B M<l>M C OAHOK8H8JlbHblMl,1 cpornnp1.1eMH"1KaM1.1 I1 1

, a TaK>Ke B M<l>M C n3C
M8TPl.11.\ei112 1

• B orn1,141,1e OT ·npe.rib1Ayw.ero 'aap1.1aH-ra 3JleKTP~H"11("1 M<l>M, KoTOpb1i1 
6b1Jl BbUlOJlHeH.' B CTaHAapTe KAMAK /21

, B HOBOM 1,1cnoJ1HeHl,1l,1 :3JleKTPOHl,1Kl,1 M<l>M ' 
1,1cnOJ1b3088Hbl B03MO>KHOCTl,1 l,1HTepcpei1~HOi1 Wl,1Hbl KOMnbtoTepa IBM:PC/ AT: 6JlOK 
OTC4enior6 KaHana, ~HTep¢ei1c n3C-MaTp"11.\bl 1,1 AUn BblnOJlHeHbl · s cpopr:,,e ''BHYT~ 
peHHei1" 3JleKTPOHl,1Kl,1 KOMnbtoTepa .. IBM-PC/AT. AllA M<l>M, C OAHOKaHaJlbH

1

b(Ml,1 
cpoTonp1,1eiiAH1.1KaM1.1 I1 1 pa3pa6ornHbl TaK>Ke 6J10K 1,13 16 ycHJ11.1Te~ei1 c1,1r~aJ10B, nocTy
naiow,1,1x C cporncon.pornsJ1eH1,1i1 T"1na C<l>3A6, a TaK>Ke OnT03JleKTPOHHble KOHL\eB"1Kl,1 
X-Y Kapei-oK. ' . ' ' . . 

/ 

2. 6nOK-CXEMA ~rnEKTPOHIIIKIII M<l>M 

Ha· p1,1c.1 np1,1seAeHa o6w,aA 6J10K-cxeMa 3J1eKTpoH1.1K1,1 M<l>M, KOTopaA c0Aep>1<1.1T 
cpoToconporneJ1eH~A Phi O = i:i"6l, TV~~aMepy c IJ3C-MaTp1.1uei1 (CCD TV camera), 
A8T'l1.1K1,1 noJ10>1<eH1.1A X-Y KapernK (Position encoders, X, Y), 3J1eKTPOAB1.1rarnJ11,1 X 1,1,Y '. , ,, '. , __ ,,· ,, , ., I , • 

'M·: F. T M (Mot~>.<- Y), YCl.1Jll,1TeJll,1 c1,1rn,aJ10B Ami.· 
(i =. 1, 16) , 16-KaHaJlbHblH l,1HTepcpei1c AllA 
cpornconpornBJ1eH1.1i1 : c . 6JlOKOM AU,n 
(16Ch-ADCL 1.1HTepcp

1

ei1c n3C-MaTpHLlbl 
(CCD TV camera interface), OTC'leTHbli1 
KaHall (Reading chan~el),. 6J10K np1,1s0Aa 
3JleKTPOABl.1raTeJlei1 (Motor driver), nopT 

. npl.1BOAa 3J1eKTPOAB"1~aTeJ1ei1 (Motor dri-
1------~ ver port) 1,1 nepcoHaJlbHblH KOMOblOTep 

ma,;.,, II t Eiiil 
~,~I~•■· .. ··: • 
lrDIZ!D . .,. 

I I I 
IBM-PC/AT 

IBM-PC/AT. 

Puc.1. 0611.1an 6noK-cxeMa 3neKrpoHit- · 
KUMr/JM. 



C1,1rHaflbl C AaT'1"1KOB nono>1<eH"1R X-Y KapeTOK noc1ynat0T B OTC'leTHblH KaHan 
1,1 . B KOMnblOTep. YnpaBnRIOlJ.ll,1e c1,1rHaflbl 1,13 KOMnblOTepa noc1ynat0T 'lepe3 nopT 

np1,1BOAa :ineKTPOAB"1ra1enei:1, OTC'leTHblH KaHan B 6noK np"1BOAa X-Y KapeTOK, 

a JaTeM Ha :ineKTPOAB"1ra1en1,1 X-Y. C1,1rnanb1 c cpornconpornsneH"1H rnna C<l>3-46 
noc1ynat0T 'lepe3 yc1,1n1,11en1,1 c1,1rnanos s 16-KaHanbHblH "1HTepcpei:ic c 1 O-pa3pAAHblM 

At.tn. a JaTeM 3aHOCRTCR B 6noK naMRrn KOMnblOTepa. 
81,1Aeoc1,1rHanbl c n3C-MaTpm.\bl HanpaBflRIOTCR s "1HTepcpei:ic n3C-MaTp1,11_\bl, 

KOTOpblH COAep>K"1T KOMnapaTop, "1 nocne cpasHeH"1R C 3aAaHHblM ypoeHeM no "1HTeH
C"1BHOCrn 3aHOCRTCR B 6noK naMRrn. eMKOCTblO 3x32 K6ai-!T. Bo BpeMR pa60Tbl 

ynpaBnRIOlJ.ll,1H KOMnblOTep MO>KeT o6paLUaTbCR K pacw1,1peHHOH naMRrn. 
I 

3. OTC4ETHbliil KAHAfl (READING CHANNEL) 

OTc'leTHblH KaHan pean1,13oeaH Ha nepcoHanbHOM K0Mnbt01epe IBM-PC/AT c 1,1c

nonbJosaH"1eM AaT'l"1KOB nono>KeH"1R X-Y KapeTOK M<l>M Ha OCHOBe CKpeLUeHHblX 

A"1cppaKl.\"10HHblX peweTOK 12 1
, "1HTepcpei:ica AflR pe;1,1c1pau1,11,1 KOOPA"1HaT _nono>KeH"1R 

X-Y • KapeToK 1,1 6noKa ynpasneH"1R :ineKTPOAB"1ra1enei:1 X, Y <iepe3 nepcoHanbH.blH 
K0Mnbt01ep (n3BM). 

MHTepcpei:ic COAep>K"1T cxeMy Bblpa60TKl,1 C'leTHblX 1,1ivmynbCOB, .i\Ba 20-pa3pRAHblX 
peeepc"1BHblX C'leT'l"1Ka X-Y, 40-paJPRAHblH perncTp AflR speMeHHOro xpaHeH"1R 

KOOPA"1HaT, ABa pernc1pa AflR CBA31,1 C 6not<OM ynpasneH"1R KapeTOK X-Y M<l>M 1,1 cxe
My ynpasneH"1R. 

noc1yna10LU"1e C AaT'l"1KOB nono>KeH"1R c1,1rHaflbl (no ABa C"1rHana C Ka>KAOro 

AaT'l"1Ka) "1MelOT KOflOKOnoo6pa3HYIO cpopMy 1,1 CAB"1HYTbl Apyr OTHOCmenbHO_Apyra 
Ha 'leTBepTb nep1,10Aa. np1,1 AB"1>1<eH1,11,1 KapeTOK X-Y B npRMOM 1,1 o6paTHOM HanpaB

neH"1RX speMeHHoe pacnono>1<eH1,1e c1,1rnanos 1,13MeHReTCR. 311,1 c1,1rnanb1 noc1ynat01 

Ha BXOAbl cpopM1,1posa1enei:1 (1p1,1rrepbl WM"1TTa) 1,1 npeo6pa3ylOTCR B c1,1rnanbl TTL. 

Bb1pa601Ka C'leTHblX "1MnynbCOB Ha cno>KeH"1e 1,1 Bbl'1"1TaH1,1e AflR 20-pa3pRAHblX 
peeepC"1BHblX C'leT'l"1KOB X-Y Ha M"1KpocxeMax K555ME7 ocyLUecTBnReTCR M"1Kpo

KOHTponnepoM, noc1poeHHblM Ha 8-paJpRAHOM pernc1pe (74LS273), nnM (K556PT1) 
1,1 n3Y (K556PT4A). 

.40-paJPRAHblH perncTp Ha M"1i<pocxeMax K555MP23, nOAKnt0'leHHblH K BblXOAaM 
C'leT'll,1KOB X-Y, npeAHa3Ha'leH AflR speMeHH0ro xpaHeH"1R KOOPA"1HaT OT MOMeHTa 

OTC'leTa AO OKOH'laH"1R C'l"1TblBaH"1R B n38M. 
-Pernc1pb1 AnR CBR3"1 c 6noKoM ynpasneH"1R KapeTOK X-Y M<l>M cny>1<aT AflR nepe

Aa'11,1 "1HQ)OpMal.\"11,1 0 nono>KeHl,11,1 1,13Mep"1TenbHblX KapeTOK. 

MH1epcpei:ic Aew1,1cpp1,1pye11,1 sbmonHReT cneAYIOLU"1e KoMaHAbl n3BM: . 
Read 310 - 'ITeH"1eX (1 + 8); 
Read 311 - 'ITeH"1e X (9 + 16); 
Read 312 - 'ITeH"1e Y (1 + 8); 
Read 313 - 'ITeH"1e Y (9 + 16); 
Read 314 - 'ITeH"1e X-Y (17 + 20); 

2 

,, l 

., 
) 

Wrjte 317 

Write 318 

Write 319 
Write 31A 

Write 318 

3an1,1cb s pernc1p pe>1<1,1Ma; 

OTC'leT (3an"1Cb KOOPA"1HaT X-Y B BblXOAHOH pernCTP. 1,1 6noK"1pOBKa 
3an1,1c1,1 AO pa3peweH"1R) ; 

pa3peweH1,1e 3an1,1c1,1 KOOPAHHaT X-Y B BblXOAHOH pernc1p; 
3an1,1cb B perncTp "1HQ)OpMal.\"1"1 0 CKopocrn AB"1>KeHl,1R 
X-Y (8 pa3PRAOB); 

.KapeTOK 

3an1,1cb B perncTp "1HQ)OpMal.\"1"1 0 HanpasneHl,11,1 AB"1>KeH"1R KapeTOK 
• X-Y (4 paJpRAa); 

Write 31 C - c1po6 AflR 6noKa ynpasneH"1R KapeT0K X-Y M<l>M; 
Write 31D - c6poc C'leT'l"1KOB X-Y. 

C noMOlJ.lblO nepeMbl'IKl,1 B03M0>KHa ycTaHOBKa· rpynnbl aApecos 300 + 30D .. 

,llnR npeAOTBpalJ.leH"1R ow1,160K, np1,1 pernc1pau1,11,1 KOOPA"1HaT np0"13BOA"1TCR 3a

Aep>1<Ka C"1rHana 3an1,1c1,1 KO0P,Q"1HaT X-Y B BblXOAHOH_ perncTp B cny'lae nepeqe'leH"1R 

· so speMeH1,1 C'leTHblX "1Mnynbcos AnR c'leT'l"1K0B X-Y c KoMaHAoi-1 n3BM "O1c'1e1". 

Pernc1p pe>1<1,1Ma npeAHaJHa'leH AnR npoeepK1,1 pa6orncnoco6Hocrn "1HTepcpei:ica 

nyrnM HM1,11au1,11,1 npeo6pa3oBaHHblX c1,1rHanos AaT'l"1K0B nono>t<eH"1R 1,1 1,1Mee1 cneAyt0-
LUee Ha3Ha'leH"1e pa3pRAOB: 

4 , 3 2 1 0 
pe>1<1,1M cpaJa Y2 cpa3a Y1 cpaJa X2 cpaJa X 1 

Pe>K"1M: 0 - "Pa6orn" - Ha BX0Abl cxeMbl Bblpa60TKl,1 C'leTHblX "1MnynbCOB 

X-Y 'lepe3 MynbrnnneKcop pe>1<1,11111a n6c1ynat01 npeo6pa3oBaHHble 
s TTL c1,1rnanb1 01 AaT'l"1KOB nono>1<eH1,1i,i; 

- "TecT" - Ha BXOAbl CXeMbl Bblpa60T1<"1 C'leTHblX "1MnynbCOB 

X-Y 'lepe3 MYflb:rnnneKCOp pe>1<1,1Ma nOCTyrlalOT CHrnanbl. C BblXO~ 
AOB O + 3 pernc1pa pe>1<1,1Ma,. 1,1M1,1rnpyt0iJ.!ero npeo6pa3osaHHb1e 
s TTL c1,1rHanb1 OT AaT'IHKos non6>1<eH"1H. 

4. MHTEP<l>EiilC n3C-MATPMUbl (CCD TV CAME8A INTERFACE) 

Ha p1,1c.2 noKaJaHa cpyHKl.\"10HanbHaR cxeMa "1HTepcpei:ica AflA n3C-KaMepbl 11-ma 

MAR ELLI 832-02. MH1epcpei:ic coc101,11 1,13 6noKa KOMnapau1,11,1 c1,1rnanos c: n3C

MaTp"11.\bt 1,1 6noKa naMRrn Ha 3x32 K6aHT AflR ~paHeH"1R ,rpex nonyKaAPOB 6"1HapHO
ro 1,1306pa>1<eH"1R C '1"1CflOM 3fleMeHTOB "1306pa>1<eH"1R 312x512 B t<a>KAOM nonyKaApe. 

81,1AeOC"1rHaflbl C n3C-MaTp"11.\bl 
noc1ynat01 Ha BXOA B"1Aeoyc1,1n1,11enR 
VIDEO AMP, a JaTeM Ha nepsb1H 
BXOA KoMnaparnp~ COMP 1,1 Ha 6noK 
c1,1HxpoH1,1Jau1,11,1 SYNCHRON. B no-.· 

Puc.2.· </JyHKl,/UOHallbHaR cxeMa UH

reprfteilca OllR ll3C~MaTpUlfbl. 
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ClleAHeM np01-1CXOA"1T BblAe11eH1i1e BeprnKallbHblX, VSY, 1,1 ropli130HTallbHblX, HS_Y, 
c1i1Hxpo1i1Mny11bcos. Bb1Ae11eH1i1e 311eMeHTOB 1,1306pa>KeH1i1A, PIXEL, n3C-MaTpli1L\bl 
BeAeTCA np1,1 OOMOIJ..ll,1 reHeparnpa 1,1MOY1lbCOB osc Ha TaKTOBOH 'laCTOTe 10 Mru 
c npli1BA3KOH no cpa3e. 6110K BU F: FER npo1i13BOA"1T yc1i111eH1i1e c1i1Hxpo1i1Mnynbcos. 
Ha BTopoH BXOA KoMnaparnpa COMP noAaeTcA onopHoe HanpA>KeH1i1e, KoTopoe 
3aAaeTCA nporpaMMOH 'lepe3 8-61i1TOBblH perncTp LATCH 8 BIT 1,1 nocTynaeT c BblXOAa. 
u1i1cppoaHa11orosoro npeo6pa3osarnnA DAC. Bcero 1i1MeeTCA 256 ypoBHeH rpaAal\"1H 
ApKocrn 1,1306pa>KeH1i1A.,l],so1i1'lHb1e c1i1rna11bI 1,13 KoMnaparnpa .COMP, 0 1,1111,1 1, nocTy
nat0T Ha 8-61i1TOBblH CAB"1rOBblH perncTp OOA AeHCTB"1eM TaKTOBOro c1i1rna11a reHe- ~ 
parnpa. no CTpo61i1py10111eMy c1i1rna11y STR AaHHble VDO-VD7 1,13 CAB1i1rosoro pe
rncTpa nepeHOCATCA B 6110K B"1Aeo-naMATl,1 l,1HTepcpeHca n3C-MaTpli1L\bl. 

5. YCl/1fll/1TEm1 ClllrHAflOB C <l>OTOCOnPOTl/1BflEHl/1v1 (Am) 

B M<l>M C OAHOKaHallbHblMl,1 cpornnp1,1eMH"1KaM1,1 11 1 noclleAH"1e pa6oTatOT B yc110-
8"1AX Hli13KOH ocse111eHHOCrn 1,1 l,1X TeMHOBOe conporns11eH1i1e COCTaBllAeT 107 7 l 0 11 OM. 
npeAHa3Ha'leHHble AllA pa60Tbl B 3T1,1X YC110B"1AX YCli111"1Telll,1 COAep>KaT ABa KacKaAa. 
nepBblH KaCKaA yc1,1n1,1Te11A (p1i1c.3). Bbln011HeHHblH Ha noneBQM TpaH3"1CTOpe Kn 103111, 
l,1MeeT 60llbWOe BXOAHOe conpornsneH1i1e. BTOpOH KaCKaA COAep>Kli1T onepau1i10HHblH 

· yc1,1111i1Te11b 111A .747 PC 1,1 "1MeeT K03cpcp1i1u1i1eHT yc1i111eH1i1A 150-200. C BblXoAa ernporo 
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Puc.3. CxeMa ycunureneil cuzHanoe c rjJoroconporueneHuil. 
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KacKaAa yc1,1111i1Te11A c1i1rHa1lbl nocTynatOT Ha BXOA 16-KaHallbHOro 10-pa3pAAHOro 
AUn AllA cpornconporns11eH1i1H. 

6. 16-KAHAflbHblvl lllHTEP<l>EvtC (16 Ch-ADC) 

Ha p1,1c.4 noKa3aHa cpyHKL\"10HallbHaA cxeMa 16-KaHallbHOro "1HTepq>eHca AllA 
cpornnp1i1eMH1i1Kos. BxoAHb1e c1,1rnanbI, CHO-CH15, nocTynat0T Ha BXOA 16-KaHanb· 
Horo My11brnn11eKcopa MUX. B cooTBeTcTs1i11,1 c aApecoM KaHana, CHANNEL SELECT, 
MYllbrnnneKCOP MUX nponycKaeT TOllbKO 0Ali1H 1,13 BXOAHblX Cli1rH3110B 'lepe3 yc1,1111,1~ 
Tellb AMP Ha sxoA 1 O-pa3pAAHOro aHa11oro-u1i1cpposoro npeo6pa3osaTenA . ADC. 

6110K c1i1HxpoH1i13au1i11,1 TIMER UNIT JaAaeT 'laCTOTY npeo6pa30BaH1i1A 3anpo
rpaMM1i1posaHHbIM C'leT'lli1KOM c c1i1rna11a CLOCK Wli1Hbl pacw1i1peH"1A KOMnbt0Tepa 
IBM-PC/AT. XapaKTepHoe speMA r.peo6pa30BaH"1A cocTas11AeT 0,5 MKC. 

nocne npeo6pa30BaH1i1A B ADC c1i1rHa11 roTOBHocrn EOC Bbl3blBaeT 111,160 Janpc:ic 
Ha npepbIBaH1i1e c1i1rna110M IOR2 'lepe3 6110K IT CONTROL, 111,160 3anpoc Ha 06c11y>K1i1-
BaH1i1e npAMoro AOCTyna K 6110Ky na1111Arn c1i1rna110M DRQl 1,13 6110Ka OMA CONTROL. 
4epe3 6ycpepHb1e 6110K1i1 3 STATE BUFFER 1,1 DATATRANSIVER B onpeAeneHHblH 
cerMeHT 6110Ka naMArn KOMOblOTepa nocTynatOT A3HHble OUT0-9, a TaK>Ke c11y>Ke6-

I 
B 
11 

P . .au-

C 

DRQI 

D.lCICl 
DUA 

CONTROL 
Rl:SET.CLOCX.+ l2V.-12V,+6V 

,27· ~-~-_'.-ZT?•••••• 

I 

OM 
uU rx 

s 

;J CHO 
~~ 

aus 

CHANNEL 
SELECT 

~16Y .-~~---"·~,~.-. .c--;-1 
POYER 

,;.l~Tc I SUPPLY 

! 
Puc.4. </JyHKl/UOHanbHaR cxeMa 16-KaHanbHOZo uHreprjJeiica iJnn rjJoroconporueneHuil. 
5noKu coiJep)l{arcneiJy,oU1ue MUKpocxeMbt: AMP- KP574Y/1,15, fv1UX - K591KH3; 
ADC - K110Bll81; 3-STATE BUFFER I-II - K555All5; DA TA TRANS/VER -
K555All6; FUNCTION DECODER - KP556PT4, K555U/1,14,1 K555flfl1; OMA 
CONTROL - K555flll8, K555TM2,· IT CONTROL · - K555flll8, K555TM2; 
COMMAND UNIT- K555TM8; TIMER UNIT- KP580BU53; CHANNEL SELECT.
K555UE7; POWER SUPPLY - KPEHBB, KPEH55. 
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HaA 1-rncpopMaUltlA CH0-15 It! STATUS. noc11e :noro noKa3aH1t1e C'leT'lltlKa B. 6110Ke 
CHANNEL SELECT MO>KeT 6b1Tb 111t160 ltl3MeHeHo, 1t1 My11brnn11eKcop MUX 6yAeT 

nepeKJ110'leH Ha HOBblH KaHa11, 111t160 coxpaHeHo npe>KH1t1M, 1t1 MYJ1bT1t1n11eKcop MUX 

6yAeT C'lltlTblBaTb 1t1HcpopMaU1t110 c Toro >Ke KaHa11a. KpoMe 3Toro s pe>K1t1"'.-le MU LT, 
KOTOpblH JaAaeTCA B np1t1BeAeHHOM Hltl>Ke per1t1cTpe KOMaHA; 3Ha'1eH1t1e noKa3aTeJ1A 
C'le_T'l1t1Ka B 6110Ke CHANNEL SELECT MO>KeT 6b1Tb yse111t1'leHo asT0MaT1t1'lecK1t1 · 

noc11e Ka>KAoro TaKTa npeo6pa3osaH1t1A. TaKoH pe>K1t1M noJso11AeT U1t1KJ11t1'1ecK1t1 Tecrn
posaTb see 16 KaHanoB ltlHTepcpeHca. 

nepeA Ha'la110M pa6oTbl pe>1<1t1M JaAaeTCA nporpaMMOH 'lepe3 FUNCTION 
DECODER ABYMA perncTpaM1t1: 

perncTpoM KOMaHA: 
D7 X . . 

X 
X 
X 

M3 0 = STOP, 1 = START 

M2 0 = SINGLE, 1 = MULTI 

· Ml O = INTERUPT/DISABLE, 1 = INT/ENABLE 

DO . MO 0 = OMA/DISABLE, 1 = OMA/ENABLE 
It! 

CHO 
CHC 

CHB 
CHA 

perncTpoM KaHa11os: 
X 
X 
x. 
X 

0000, CHANNEL 0 
/ 

1111,CHANNEL 15, 

a noc11e 3TOro noAaeTCA KOMaHAa pa3peweH1t1A Ha pa601y. 

7. onTO3nEKTPOHHblE KOHU,EBIIIKIII X-Y KAPETOK 

• Heo6XOAVIMOcTb coJAaH1t1A npeuviJvtOHHblX KOHUeBVIK0B X-Y i<apeTOK; M<l>M 

Bbl3BaHa TeM, '!TO noKa3aHVIA C'leT'IVIKa OTC'leTHOro KaHa11a M<l>M CTVlpalOTCA noc11e 
BblKJllO'leHVIA KOMnblOTepa, a TaK>Ke TeM, '!TO npocMaTpVIBaeMaA AAepHaA cpoT03MY11bc 
CVIA Mo>KeT 3aHvtMaTb paJJ11t1'1Hb1e nono>KeHVIA OTHOC1t1TeJ1bHO nosopoTHoH BH11KVI M<l>M. 
no3TOMY no11o>KeHV1A AAepHoH cpoT03My11bcvivi cp1t1Kcvipyio~ s Ka>KAOM ce·aHce vt3Me-

··· peHVIH. Omo3JleKTpOHHblH. KOHUeBVIK X-Y KapeTOK M<l>M, KOTOpblH 003B0J1AeT 

ltl3MepATb a6COJ1IOTHble KOOPAltlHaTbl no11o>KeHV1A AAepHOH qJOT03MYJlbCVIVI, COA8P>K.l-1T. 
OnT03JleKTpOHHYIO napy TFK 542 VI cxeMy cpopMVlpOBaHltlA CV1rHa11a (pvic.5) • ny'IOK 
csern OnT0311eKTpOHHOH napbl nepeKpblBaeTCA MeTaJlJlltl'leCKOH 3aCJ10HKOH, K0TOpaA 
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+9V- Puc.5. CxeMa onro3neKrpoHH0ZO K0Hqe-
r----1r------,-----v BU Ka Xe y KapeT0K. 
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Puc.6. Pa6o'laR xapaKrepucruKa onro-
3neKrpoHHozo K0HqeeuKa X-Y KaperoK. 
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npvi AB1t1>KeHV1V1 X-Y KapeTKVI BXOAltlT c11esa Hanpaso. C1t1rna11 Ha BblXOAe onrn311eK

TPOHHOH napbl yMeHbWaeTCA, noKa He AOCTltlrHeT 3aAaHHOro YPOBHA cpaBHeHVIA. 
B 3TOM no11o>KeHV1VI npeKpaLJ.taeTCA ABVl>KeHvie X-Y KapeTKltl. 

Ha pvic.6 noKa3aHa TVlnltl'IHaA pa6o'!aA xapaKTepVICTVIKa onT03JleKTPOHHOro KOH· 

uesviKa X-Y KapeTKVI. Ha OCVI a6cuvicc OTJlO>KeHbl n_OJlO>KeHVIA MeTaJlJlltl'leCKOH 3aCJ10H· 

KVI c waroM 10 MKM. Ha oc1t1 opAvtHaT - ouvicpposaHHblH BblXOAHOH cvirHa11. np1t1 Kpy
Tltl3He pa6o'!eH xapaKTepltlCTVIKVI Ha 0OJlOBVIHHOH VIHTeHCVIBHOCTVI BblXOAHOro CltlrHana, 

paBHO~ 120 Ha 30 MKM, 1t1 npvi ware ABltl>KeHVIA X-Y KapeTKltl s 2 MKM ltlHTepsan VIH· 

TeHCVIBHOCTVI BblXOAHOro CV1rHa11a, KOTOpblH BBOAAT B .nporpaMMy ABVl>KeHVIA X-Y 
KapeTKltl, COCTaBnAeT 8 eAVIHltlU. 
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