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Peracroeroca OAHOKpaTHblX ~MnYJ1bCHblX C~rHaJ10B:ll.21 aaxonar ece 
6oJ1ee w~pOKoe np~MeHeH~e np~ ~CCJ1eAOBaH~RX ~ ~3MepeH~flX napaMeT
pOB 6blCTPO npo'texamaax OAHOKpaTHblX npoueccos , np~ 60J1bWOM 41i1C
J1e M napaMeTpOB 4aCTO Tpe6yeTcfI 6~CTpoe npeo6pa30BaH~e ~ 3anOM~

HaH~e BeJ1~4~Hbt aHaJ10rOBb1X C~rHaJ10B AJ1f1 nOCJ1eAYIOUt~x ~3MepeH~H, B 
XOAe ~~cneAyeMorq npp~ecca ~J1~ nOCJ1e e~o oKOH4aH~fI. npOAOJ1*~TeJ1b

HOCTb ~ norpeWHOCT~ xpaHeH~fI aHaJ10rOBblX BeJ1~4~H B M ~3Mep~TeJ1bHblX 

KaHaJ1aX 3aB~CRT OT AJ1~TeJ1bHOCT~ Bbl60pa ~ KOMMYT~pOBaH~,fI B MYJ1bT~
nJ1eKcope/Mn/, KOA~pOBaH~fI B aHaJ10rO-~~~pOBOM npeo6pa30BaTeJ1e /AUIT/ 
~ pe~~CTpa~~~ B 3anOM~HalO~eM YCTpOHCTBe /3Y/. MYJ1bT~nJ1eKC~pOBaH

Hoe ~3MepeH~e M C~rHaJ10B ocy~eCTBJ1ReTCR B pe*~Max nOCJ1eAOBaTeJ1b
Horo CKaH~pOBaH~fI ~J1~ Bbl60pa no KaKOH-J1~6a nporpaMMe,~/, np~4eM 
AJ1f1 C~HxpOH~3a~~~ ~Cn0J1b3yeTcfI 3anYCKaeMblH reHepaTOp cep~~ ~MnYJ1b


COB /re/. Taxae 6J10K~ 'COCTaB"J1f1IOT MHorOKaHaJ1bHblH Aun /AunM/, RBJ1RIO

~~HCR OCHOBOH nOCTpoeH~fI 6b1CTpOrO TpaKTa MYJ1bT~nJ1eKC~pOBaHHoro'
 

~3MepeH~fI aMnJ1~TYAHblX ~ BpeMeHHblX napaMeTpOB 14/~ B ~3Mep~TeJ1bHblH
 
TpaKT BBOA~TCR npoueccop AJ1R orõopa ~ oõpaõorxa /Hanp~Mep, HOpM~-,
 

pOBK~ ~ c*aT~R/ per~cTp~pyeMoH ~H~opMa~~~ 16/. npOAOJ1*~TeJ1bHOCTb
 
HOpM~POBK~' npo~eccopOM, Hanp~Mep, M~KpO-3BM, orpaH~4eHa KaK He

AonYCT~MblM~ 3aAep*KaM~ K3MepeH~H napaMeTpoB npo~ecca, TaK ~ YBe

J1~4eH~eM BpeMeH~ ~ ndrpeWHOCTH xpaHeH~fI aHaJ10rOBblX C~rHaJ10B. Heo6

XOA~Moe nOBblweH~e nponYCKHOH cnoco6HOCT~ ~3Mep~TeJ1bHOrO TpaKTa
 
Ha 1-2 nOPRAKa AOCT~*~MO np~ np~MeHeH~~ BCTpa~BaeMoro 6J10Ka cne

~~aJ1~3~pOSaHHoro npo~eccopa /en/c MaJ1b1M speMeHeM onepa~~H YMHo*e~ 
H~fI ~ AeJ1eH~R lei. B pe3YJ1bTaTe nposeAeHHblX pa3pa6oTOK c03AaHbl 
MOAyn~ MHorOKaHaJ1bHblX per~CTpaTOpos, B KOTOPblX 06ecne4~BaeTCR 

nporpaMMHo-ynpaSJ1ReMblH Bbl60p ~J1~ C~HxpOHHoe 0AHOKpaTHoe ~ nep~o

_10 2-10 8A~4eCKoe CKaH~poBaH~e scex M = c~rHanos a TaK*e M 3Ha
4eH~H sbl6paHHoro c~rHana, co CKOpOCTblO O + 106c-i , ~ nocJ1eAYIO~~H 
SblSOA /8-12/-pa3PRAHblX AaHHblX 4epea ~ar~CTpaJ1b ~ KOHTpOJ1J1ep 
KAMAK, 3BM. OH~ np~MeH~MbI B ~a4eCTse' MHorOBxoAoBblX per~cTpaTo
pOB C~rHaJ10B M ~3Mep~TeJ1bHblX KaHaJ10B ~ per~cTpaTopoB nOCJ1eAOBa
TeJ1bHOCTeH 3Ha4eH~H, ~OpMbI C~rHaJ10B B 3aAaHHblx BpeMeMHblx ,~HTep
BaJ1aX, M BpeMeHHblx KaHanax. ' 

06~afl CTPYKTypHaR cxeMa MHorOKaHaJ1bHOrO per~cTpaTopa nOKa3a
Ha 'Ha p~c.1, rAe: 1 +3 - BXOAbl aHaJ10rOBblX C~rHaJ10B, ~MnYJ1bCOB 

3anYCKa ~ C~HxpOH~3a~~~; 4+8 - 6J10K~ Mn, Aun, en ~ 3Y c ~x CBR
3RM~; 9 - Mar~CTpanb KpeHTa KAMAK. 6J10K Mn, nOCTpoeHHblH no cxeMe 
MOAYJ1R MYJ1bT~nJ1eKCOpaI11, AJ1f1 np~MeHeH~R B 6b1CTpOM TpaKTe MOA~- , 
'~~u~pOBaH: An~TeJ1bHOCTb KOMMYT~pOBaH~fI ~ YCTaHOBJ1eH~fI YPOBHfI 
C~rHaJ1a COKpa~eHa /K BblXOAY rpynnbl 3i aHaJ10rOBblX KJ1104eH nOAKJ1IO
4eH onepa~~OHHblH YC~J1~TeJ1b K1S4YA3 c BpeMeHeM YCTaHOBJ1eH~R 0,5 MKC 

f ._ 
G~~tnlil1ttfHbJa RHcrnryr I' 
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npH nOrpeWHOCTH CHrHa1la O, 1~/ , 
H 3aBHCR~aR OT Hee A1lHTe1lbHOCTb 
8wXOAHOrO HMnY1lbCa !3aAep*Ka 
3anYCKa Aun/ YMeHbWeHa C 20 AO 
3-4 MKC. 6nOKH Aun, 3Y H rc pa3
Me~eHW Ha OCHOBHO~ n1laTe AunM, 
a 61l0K cn - Ha AOn01lHHTel1bHO~ 

n1laTe MOAYllR KAMAK ABO~HO~ WH
pHHW. 61l0K cn nOCTpoeH no MHHH

PHc.l. MH3HpOBaHHO~ cxeMe AnR Bbl4HC
1leH~R $YHK4H~ HOPMHpOBKH c Ael1e

HHeM 12-pa3PRAHblX 4HCel1 3a 6-8 MKC /npH JIICn01lb30BaHHH 6HC MHKpO
npoueocopuor-o KOMn1leKTa K589HK02, HK03, HP12/ 181 .' npH opraM~3a4HH 
nocheAOBaTe1lbHOCTe~ 4HK110B CKaHHpoBaHHR, KOA~poBaHHR, HOpM~pOBKH 

H perHCTpaQHH c MHHHMal1bHWM nep~oAo~ nOBTopeHHR T npeAycMoTpeHw 
BO~'MO)l(HOCTH õonee 6blcTporo Bb/n01lHeHHA HX 6e3 06pauteHHJt K MarH
CTpa1lH KAMAK. 4HC1l0 H3MepHTenbHwx KaHa1l0B M= C . K orpaHH4eHo 
eMKOCTb~ C HCn01lb3yeMoro 6Y$epHOrO 3Y' H K03$$H4~eHTOM c*aT~R pe
rHcTpHPyeMo~ HH$OPMa4HH, HanpHMep, 4HC1l0M K ~2 C1larae~x $YHK
4~1H HOpMHpOBKH. 3aAep>KKa Ha4ana 06pa60TK~ notTynHBwero KOAa 
Aun MeHbwe T npH COBMe~eHHH 4HK1l0B KoA~pOBaH~R H HOPMHpOBKH, Bpe
MR HOpMHpOBKH He npeB~waeT T' K np~ HMe~~HX MeCTO Be1l~4~HaX T 
H K, H He npOHcxoAHT 3aMeTHoro CHH>KeHHR CKOpOCTH KOAHpOBaHHR c~r
Ha1l0B. ~HC1l0 4HK1l0B perHCTpa4H~ C, nep~oA T, pe*~MW pa60T~ MO
AY1le~ Mn H AunM YCTaHaB1lHBa~TCR nporpaMMHO, no KOMaHAaM KAMAK. 
nOC1le 3anYCKa HMnYl1bCOM, C~HXpOHH3HpOBaHHWM c HCCl1eAyeMblM npo
4eccoM, nocTyna~He HMnY1lbCW CKàH~pOBaH~R c BWXOA~ rc &W3WBa~T 

B Mn K9MMYTHpOBaH~e BxoAOB. 3aTeM OTBeTHwe BwxoAHble ~MnY1lbCW 
Mn 3anYCKa~T nOC1leAOSaTe1lbHOCTH 4~K1l0B Aun, cn ~ 3Y, oTC4eT 
4HC1la 4HK1l0B H H3MeHeH~e aApeca 3Y. KorAa BWXOA rc OTK1l~4eH, 

aanyck 3THX 4~K1l0B B03MO>KeH nocne &Wn01lHeH~R Bw60pa ~ cKaH~po

BaHHR BXOAoB Mn no KOMaHAaM KAMAK. KorAa BwxoA rc coeAHHeH Heno
cpeAcTBeHHo c BxoAoM aanycKa Aun, 3Ha4eHHA C~rHa1la, npHcYTcTBYID
~ero Ha Bbl6paHHoM BxoAe Mn H Aun, per:HCTpHpY~TCR c nep~OAOM T, 
KpaTHWM nepHOAY C1leAOBaHHR HMnynbcoB CHHxpoH~3aQ~~. nOc1le OTC4e
Ta C 4HK1l0B BWK1l~4aeTCA rc H reHepHpyeTcR C~rHa1l 3anpoca A1lR 
nporpaMMHO~ opraHH3a4HH BWBOAa AàHHblX H3 6Y$epHOrO 3Y per~CTpa
Topa. ~R Y1ly4weHHR AHHaMH4eCK~X xapaKTep~CT~K ~ pacw~peH~R npH
MeHeHHR per~CTpaTopa Aono1lHHTe1lbHO BBOARTCA 6b1CTpWe aHa1l0rOBwe 
cxeMbl Bbl60PK~ H XpaHeHI4R /CBX'! nepea Aun, 6Y$epHbI~ per~CTp 3Y 
/c napal11le1lbHWM H nOCI1eAOBaTe1l.HWM BxoAaMH AnR 3aHeceH~R KOAOB 
Aun ~1l~ cn 18~ ~ perHCTp cTaTyca.Pa3pa60TaHW MHorOKaHal1bHWe HOp~ 
MHpY~~He npe06pa30BaTe1lH c 3anoMHHaHHeM aMn1lHTYAbI KOpOTKHX HM
nY1lbCOB /An-8/ 181 H Ma1lWX BpeMeHHWX HHTepBa1l0B /BAn-4/ 19/ , a TaK
)l(e a~a1l0rOablX CHrHa1l0B HH3Korq ypOBHA /Hn-4 ~ rHn/ 110/, nOAK1l~
4aeMwe K BxoAaM MOAY1le~ Mn H AunM /6e3 6WCTPO~ CBX/. Aa1lee pac
CMOTpeHW oc06eHHoCTH OCHOBHWX cxeM perHCTpaTopOB. 

nepBaR cxeMa /Aun-12M/ 6w1la pa3pa60TaHa c Y4eTOM Tpe6yeMblx
 
xapaKTepHCTHK 6b1CTpOrO TpaKTa MY1lbTHn1leKCHpOBaHHoro H3MepeHHR
 
2
 

c 

J,~ 

aMnnHTYAHblX H epeMeHHblX napaMeTpOB/~/, rpynn HMnYl1bCHblX CHrHanoB 
YCKopI4TeI1R m1Y-30 111/, nocrynaouax c 4aCToToC1 0-:-50 c-I no napan
l1enbH~M KaHal1aM OAHoapeMeHHO 141114 c Ma110~ 3aAep>KK0C1. AnA peWeHI4R 
3T14X 3aAa4 06ecne414saeTCR Bbl60p 14 CKaHl4pOBaHl4e Cl4rHa110B, a TaK*e 
3Ha4eHI4~ caraana c nep140AOM T?- fi ~40 MKC 1-1 perHCTpa414R 1 + 255 
12-pa3pRAH~x AaHHblX. 

Ha cxeMe,npl4seAeHHoH B HeCKOl1bKO ynpo~eHHOM BI4Ae/pHc.2/, nOKa
3aHbl: t, 6, 14 - BXOAbI aaanor-oeoro caraane , HMnYl1bCOB CKaH""pOBa
HI4R 14 3anYCKa; 2 - eBX; 3 - Aun; 4, 5, 7 - 6Y$epHW~ Rer~CTp, 

3Y 14 Kl1~4 nHTaH""R; 8 - O~XoA HMnYl1bCOB CKaHl4pOBaHHR; 9, 10, 13 
reHepaTOp, nepeKl1~4aTel1b 14 BXOA I4MnynbCQB C~HXpOHI43aUHI4; 11 
C4eT4l4K-Ael1l4Tel1b 4aCTOT~; 12 - C4eT4HK aApeca; 15 +17 - TpHrrepw 
peml4MOB perl4CTpaUI4H, B~BoAa H CHrHal1a aanpoca; 18 - perl4CTp CTa
rvc a , np144eM 4, 1O ~ 12, 15 ~ 17, 18 cooTseTCTBeHHO He r-ma K155HPl , 
npl, HE8, HE7, TM2, TM5, 5 - K505PY4 14 7 - TpaH3HCTopw KT361 , 
KT603, a TaK)I(e $OPMHpYIOU4He OAHoB~6paTopbl G c A~HaMI44eCKHMI4 BXOAaMI4, 
pear14PY~I4MH Ha YKa3aHH~e 143MeHeH14R Cl4rHal1a, H 311~MeHTW H, HnH 
c npAMblMI4 14 I4HoepCHblMI4 8XOAaM14 14 BblxoAaMH. HCn0l1b3yeMble KOMaHAbl 
14 CHrHal1bl KAMAK: N·A(~. F(~ -4Te~~e AaHHWX 14 H3MeHeH14e aApe
ca, X = 1, Q == 1 no YC110BI4~, F(l) - 4TeH14e 'aApeca, X = 1, Q = 1 
no YCJ10BH~; F(B) - npoaepxa :aanpoca , X = 1, Q = L; F(lO) - c6poc 
aanpoca , x; 1, Q == O; F(17) -aanacs c r aryca , X = 1, Q == 1; F (24) 
aanpeuieuae aanpoca , X == 1, Q o::: O; F(25) -3anYCK perI4CTpa,4HH, X = 1, 
Q = O; F(26) - paspeuresae aanpoca, X = 1, Q ::z:o. 3Ha4eHHfI paapanoa 

3' 

PHc.2. 



KOAê..z. XpaHI-1MOrO 8 peracrpe c raryca , Onpe~1lfHQT pe>KI-1Mbl oaõoru: 
Pl/Pl - 3anpOC pa3peWeH/He pa3peWeH; P2/P2 - 3anYCK perl-1CTpa41-11-1 
pa3peWeH/H~ pa3peWeH; P3/P3 - CI-1HXpOH~3a4I-1R pa3peWeHa/He pa3pe
uieua ; P4/P4 - 3anYCK pen1CTpa41-111 OAHOKpaTHblt1/He OAHOKpaTHblt1; P5-7 
-7p12,- KOA L1I-1C11a C = 1 + 255; P13 + P16 - nepuon T, 2T, 4T, 8T, r ne 
T = aTe 1-1 Te - nepl-1oA C11eAOBaHI1R I-1MnY11bcOB CI-1HXpOHI-13a4~1-1. npl-1 
P3 = O paapeweH~ I-1MnY11bC~ sHYTpeHHoro reHepaTopa c 3aAaHH~M ne
PI-10AOM Te = 0,6 MKc. Cl-1rHa11bl KOHTpo1111epa I H Z·S2 I-1cn011b3YlOTCR 
A11R aanpera 3anYCKa 1-1 Ha4a11bHot1 YCTaHOBKI-1 Pl = P2 = P3 = p4 = L = 
=0·. KOMaHAbl F/24/ 1-1 F/26/ MeHRIOT 3Ha4eHJ;te paapana Pl. npl-1 Pl = 1 
paapewaeTCR nepeAa4a aanpoca, reHepl-1pyeMoro nocne B~n011HeHI-1R C 
41-1K110B perl-1cTpa4J;t~. 3an~perl-1cTpa41-11-1 BHeWHI-1M I-1MnY11bCOM pa3pe
llleH npl-1 YC110BI1I-1 I.P2·(P4.L) = 1. OAHoKpaTH~t1 aanYCK perl-1CTpa
41-11-1 npl-1 p4 = 1 BOaMO>KeH nOC11e nporpaMMHoro c6poca Cl-1rHa11a L. 3TO 
noaB011ReT coxpannt s AaHHble OAHOKpaTHO perl-1cTpl-1pyeMblK np 04eCCOB 
1-1111-1 Cl-1rHa110B. 

Pa60Ta 3T0t1 cxeM~ 1-11111lOcTpl-1pyeTcR BpeMeHH~MI-1 Al-1arpaMMaMI-1 
/pl-1c.3/, npI-1BeAeHH~MI-1 A11R pe>KI1MOB perl-1cTpa41-1~ /Tl/ AByX Cl-1rHa
110B c 

1 YCTaHaB11l-1Bae
2 111-160 cTp

TCR

1 3 

= 

060M

"
Ero Cl-1rHa1

C1-1 Hxpol-1MnY11b COB

TI T2

nepl-10AOM 2T 10 MKC 1-1 BblBOAa AaHHblX /T2/. Cl-1rH;:)J1 paaoeure
HI-1R npl-1 3anl-1CI-1 cTaTyca. PaapeweHH~M I-1MnY11bCOM 
3anYCKa F(25) ·S1 BK11lO4aeTCR Tpl-1rrep pe>KI-1Ma perl-1
CTpa41-11-1. pa3pewaeT pa60TY C4eT4I-1Ka-Ae11I-1Te11R 4aCTO
Tbl aanacs AaHH~X B 3Y 1-1 3aHeCeHI-1e KOAa C I'IMnY11b

COM 4 B C4eT41-1K aApeca. C B~XO
Aa C4eT4I-1Ka-Ae11I-1Te11R nocTynalOT 

1 I-1MnY11bC~ 5, npl-14eM ne~B~t1 1-13
 
2
 HHX c 3aAep>KKot1, onpeAe11ReMot1 

, 3 n0110BI-1Hot1 Be111-141-1H~ nepHOAa,
 
a noc11eAYIO~l-1e - c YCTaHOBneH


5
 HOt1 Benl-14l-1Hot1 nepl-1oAa. OHI-1 no
6 AalOTCFI c B~xoAa C~aHl-1pOBaHI-1R 
.., 

Ha ero BXOA HenocpeAcTseHHO I-111H 
6 4epe3 ~OpMl-1pOBaTenb Mn B~XOAH~X 

9 I-1MnynbCOB 6, paCWHpeHH~X Ha Bpe
10 MR KOMMYTl-1pOBaHI-1R Mn~ 3aAep>KaH
11 HWM I-1MnynbcoM 7 BK11lO4aeTCR pe
12 >KI-1M Bw60PKI-1 CBX 1-1 Aun. nOC11e 
13 OKOH4aHI-1R Cl-1rHa11a 8 pa6oT~ Aun 
14 ~opMl-1pyeTcR nOCIleAoBaTe11bHOCTb 

I-1MnY11bCOB: 9, 10 1-1 11 - AIlR15 

3aHeCeHI-1R KOAa Aun B 6y~epH~t1 

17 
16 

perl-1CTp, Ha BpeMR aanl-1cl-1 B 3Y 
16 1-1 sarex AIlR Bbl41-1TaHI-1R "1 11 B 

C4eT41-1Ke aApeca. KorAq KOA aA
peca CTaHOBI-1TCR paBH~M O, pa3
pewaeTcR npOXO>KAeHl-1e nOCIleAHero 

PHc.3. I-1Mnynbca 12 AIlR c6poca Cl-1rHana 

4 

perHCTp341-11-1 3. OAHoBpeMeHHo BKIlI04a~TCR Cl-1rHa11~ Tpl-1rrepOB 3anpo
ca 13 1-1 peml-1Ma auaona 14, 3aTeM 3aHOCI-1TCA KOA C B C4eT41-1K anpec a 
HMnynbcoM 4.Cl-1rHan 15 KOMaHAw F(O) nOAaeTCR Ha BpeMR 4TeHI-1R 10 KO
Aa 3Y,npH4eM YCIlOBl-1eM OTBeTa Q=lRB11ReTcR Cl-1rHaIl pe>KI-1Ma S~BoAa 

14. nOc11e OKOH4aHI-1A cTPo6a 16 KOMaHA~ F(~.S2 $opMl-1pyeTcR I-1MnyIlbc 
11 AIlA nOCIleAYIOLl.\ero Sbl41-1TaHI-1R B C4eT41-1Ke anpeca , EC11I-1 KoA111 1 1 

aApeca paseH O, pa3pelllaeTCA npOXO>KAeHl-1e I-1Mny11bca 17 A11A c6poca 
Cl-1rHaIla 14. npl-1 3TOM CHOBa MomeT 6WTb 3aHeceHO 41-1C110 C 1-1 nOBTO
peuo 4TeHI-1e AaHHblX I.npl-1 Q =0/. C uens o YMeHbweHI-1R 3Ha41-1Te11bHOro 
Harpesa BK11lO4eHI-1e I'I-1TaHI-1R 18 4enet1 ynpaBIleHlIlR 3Y B03MO}l{HO TOIlb
KO Ha BpeMR Cl-1rHa11~ 3 1-1 14. 4aCTOTa 3anYCKa - OT O AO ~ l/T(C+l)~ 
'~ 102 + 10 6 C -1 • 

AHa11orosaR 4aCTb cxeM~ BwnonHeHa c I-1CnOIlb30BaHJ;teM COBMeCTI-1MMX 
no CBOI-1M xapaKTepl-1CTl-1kaM rl-16pl-1AHWX 6HC/ 12/ : 6wcTP0t1 ~BX 1-1 12-pa3
pAAHoro Aun c BpeMeHeM npeo6pa30SaHI-1R AO 2,8 MKC. B~eMR Bw6oPKI-1 
0,2 MKC npl-1 norpeWHOCTI-1 CHrHa11a 0,1%, 3aAepmKa SK11lO4eHI-1R peml-1Ma 
xpaHeHlIlR - 0,02 MKC 1-1 norpeWHOCTb 0,01 MB/MKC, Se11l-141-1Ha AI-1CKpeTW 
2,5 MB, norpeWHOCTI-1 KBaHTOBaHI-1R VI HeIlI-1Het1HocTVI ± 0,5 AI-1CKpeTbl 
onpeAe11RIOT npe41-131-10HHble xapaKTepVlCTI-1KI-1 1-13Mepl-1Te11bHOro TpaKTa. 
B03MomHoe cMew.eHl-1e 110 11 WKa11bl / ... 10MB/ 1-1 nor oeunroc r s npeoõoaaoea-: 
HI-1R B KOH4~ WKaIlW /± 0,1%/ KoppeKTl-1pYIOTCR npaKTI-14eCKI-1 n011HOCTblO 
nOACTp04e4H~MI-1 pe3I-1CTOpaMVI. A11R nl-1TaHI-1R He06xOAI-1MW cTa61-1IlbHWe 
I-1CT04HI-1KI-1 ~5 B/U,l A/, +5 B /0,25 A/ c B~coK04acToTHot1 pa3BR3Kot1. 
npl-1 I-1HBepTl-1pYKlU~et1 CBX c K03~~I-1Ul-1eHTOM nepena-u- -1 ± 0, 1% MomeT" 
6blTb BBeAeH nepexrnovarenea SW2 pe>KI-1M npe06pa30BaHI-1R A.ByxnoIlRpHoro 
Cl-1rHa11a ±5,12 B. npl-1 npe06pa30BaHI-11-1 6wcTP~MeHRIOLl.\I-1XCR I-1MnYIlbC
H~X Cl-1rHaIlOB nOAK11lO4eHI-1e CBX VMeHbwaeT B ~10 pa3 ~peMR Bw6oPKI-1 
1-1 AI-1HaMI-14eCKI-1e norpeWHOCTI-1.4acToTa npeo6pa30BaHI-1~ Cl-1rHaIlOB - 0
0+230 /125/ Kr~ onpeAeIlReTCR nepl-10AOM T ~ 4,3/8,0/ MKC npVl A11I-1
TeIlbHOCTRX I-1MnY11bCOB 5/6/, 7 + 11 COOT8eTCTseHHO 0,3/4,0/; 0,3; 
2,8; 0,2; 1,0; 0,2 MKC, MO>KeT npl-1611l-1maTbCR K npeAeIlY 250-300 Kr4 
npl-1 4aCTI-14HOM C08Me~eHI-1I-1 nep1-10AOB. CxeMa pl-1c.2 Bblno11HeHa c npl-1
MeHeHl-1eM 60 HC, 6HC, npl-14eM cxeMa ynpaB11eHI-1~ ~ I-1HTep$e~ca cOAep
>KI-1T 46 HC, 1-1 AIlR HI-1X Tpe6yeTcR nl-1TaHl-1e: +6 B /1,7 A/, -12 B/O,5A/, 
±24 B /0,1 A/. 

BTopaR cxeMa /AunM/, pa3pa6oTaHH~A c Y4eTOM on~Ta npl-1MeHeHVlR 
nepsoã , OTIll-14aeTCR 6011ee rI-16KO~ OpraHl-13a4l-1et1 OAHüKpaTHblX VI no9TO
pReM~X 41-1K110B KaK perI-1CTpa~l-1l-1, TaK 1-1 8WBOAa, 1-1 60nee YA06Ha npl-1 
perl-1cTpa41-11-1 $OpM~ I-1MnYIlbCH~X Cl-1rHaIlOB: YBe11l-14eHO 41-1CIlO perl-1CTpl-1
pyeMblx AaHHblX C =. 1 + 1023, BCTpoeH aaanor oeuã BblXOA A11fl KOHTPO
IlR, I-1HAI-1Ka41-11-1 /Ha OCUI-1IlnOrp3$e/ KaK perI-1CTpl-1pyeMo~, T3K 1-1 BWBO
A~MOt1 I-1H$opMa41-11-1, 1-1 B8eAeH pe>KI-1M I-1HAI-1Ka41-11-1 C AaHH~X c nepl-10AOM 
T BO BpeMR naY3 MemAY OCHOBHWM~ peml-1MaMI-1. Bapl-1aHTW aHa11oroBot1 
4aCTI-1 cxeM~ - Ha OCHoae npe41-131-10HHWX rl-16pl-1AHWX 5WC 1-1 H3 OCHOBe 
MeHee Aoporl-1x 1-1 60Ilee AocTynHwx A11A npl-1MeHeHl-1fl n011YnpOBOAHI-1KO
sux 6HC - aunonaeuu B BI-1Ae ornensuoã , CMeHfleMO~ 4aCTI-1 nnaru , 
Ha OCHOBHOt1 4aCT~ nIl3Tbl KAMAK pa3MeLl.\eHa 06Ll.\aR cxeMa ynpaBIleHI-1R 
1-1 I-1HTep~et1ca perl-1CTpaTOpOB c pa3IlI-14H~MI-1 BXOAHWMI-1 npe06pa30BaTe
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Plic.4. 

nRMH. Aanee paCCMaTpHBa~TCR OCHOBH~e OTnH4HR BTOPO~ CXeM~ perHCT
parooe H BapHaHTa aHanOrOBO~ cxeau Ha nonynpoeon-uucoaux 6HC c 
4HCnOM paapRAoB 8/12/. 

Ha cxeM~ pHc.4 nOl<aaaHbI: 1, 10, 15, 16 - BXOAbI aHanoroBoro
 
cHrHana, HMnynbcoB Cl<aHHpOBaHHR, CHHXpOHHaa~HH H aanycl<a; 2 

,CBX; 3,8 - onepa~HOHHble YCHnHTenH OY onopHoro HanpR~eHHR H B~
XOAHOrO aHanOrOBOrO CHrHana; 4 - Aun; 5, 6 - 6Y$epHbI~ perHCTp, 
3Y~ 7 - ~H$pO-aHahoroBbI~ npeo6paaoBaTenb UAn c per~CTpaMK; 9, 
11 - B~xOA~ aHanorOBoro CHrHana H HMnynbcoB Cl<aHHpOBaHHR; 12 
AeWH$paTOp I<OAõ; 13 - C4eT4HI<-Aen~Tenb; 14 - C4eT4HI< aApeca; 
17 7 19- Tp~rrepbl ~~l<nOB, pe~HMa ~ 3anpoca; 20 - perHCTp CTaTY
ca, np~4cM 6, 12, 20 - ~C THna K565PY2, K155flHl, TM8, a 0AHO
B~6paTopbl O - K155Ar3, Arl c nOr~4eCI<~MH 3neMeHTaMH. HaaHa4eHHe 
I<OMaHA F(24) ~ F(26) - aanpeurexae H paapeurexae pe~HMa perHCTpa
~HH, F(2~ - aanycl< perHcrpa~HH HnH B~BOAa. PaapRAbI P2 H p4 paa
peuraor aanycx ~ OAHOl<paTHbl~ aanycx perHCTpa~HH HnH BblBOAa, P13 
H P14 - 4Hcno C COOTBeTCTBeHHO 256 H 512, l<oA P157 P16 - nepaon 
T, 2T, 4T, aT, npH4eM T ~10 MI<C AnR BHYTpeHHero reHepaTopa npH 
õonee MeAneHHblX nonynooaonaaxoaux 6HC CBX H Aun. 

BpeMeHH~e A~arpaMMbl /pHc.5/ npHBeAeH~ AnR pe~HMOS perHCTpa~HH 

~Mnynbc 4 aaHeceHHR 4Hcna C B I I I I I 
1 J ~ C4eT4HI< anpeca H J.1HBepTHpOBaHHbl~ 

2 p U ~Mnynbc 5, nocne OI<OH4aHJ.1R I<OTO
3 _,.... 

I--- poro npoacxonnr Bbl4HTaHHe 1'1" B 
,. . nb n n C4eT4H xe anoeca , YCTaHaBnHBaeT
5 U ~ ~ ul~ U l~ CR Ha4aIlbHbl~ aaoec /C-l /. 3aTeM 
6_~ npH BI<nlO4eHHOM CV1rHane 1 YCTaHaB
7 , I n~BaeTCR 0'J.1rHan pen1CTpa'-'HH 6, 
& I_J I_J paapewalOlll\l1i1 pa60TY C4e"4Hl<a-Ae

~	 9 n n narens \11 npOXO»lAeH\I1e ero BblXOAHblX 
10 -l-n-n \I1MnynbcoB 7 Ha 8blXOA Cl<aH\I1pOSa~ 11 -h-rL-J H\11 R • llocne OI<OH4aH~R exonsoro \I1M
12 -~ nynsca Cl<aH\I1pOBaHHR 8 C4>OPM\I1PO
1] I, I . BaHHbl~ \I1Mnynbc 9 nOAaeTCR Ha 
~ U ~ nOr\l14eCI<\I1e 3neMeHTbI ynpaBneH\I1R 
15 • I n I n ~,nonynpoBOAHHI<OBbIM\I1 6HC aHanoro
16 BOi1 4aCT\I1 cxexu, npJ.1 3TOM YCTa
n HaBn\l1BalOTCA C\I1rHan~ Bl<n104eHJ.1R 
le Ir-- pe~\I1Ma XpaHeH\I1R 10 \11 3aTeM npe
19 n n o6pa30BaH\I1R 11, I<OTOpble nponne

BalOTCR nocTyn\l1Bw\I1M C\I1rHanOM 12 
aaHRTOCT\I1 Aun. nocne Ol<OH4aH\I1R 

PHC.S.	 npeo6paaOBaH\I1R /12/ CH~MaeTCR 

C\I1rHan 10 \11 nOAaeTCR \I1Mnynbc 13 
aaHeCeH\I1R I<OAa B per\l1CTp. 3aTeM 

CH\I1MaeTCR c~rHan 11 \11 $OpM\I1pyeTcR HMnynbc 14 3an\l1CH 3Y. no OI<OH
4aH\I1\11 aan\l1c\I1 14 $OPM\I1PYIOTCR HMnynbcbI 15 H 5 AnR'aaHeCeH\I1R l<oAa 
3Y B per\l1CTPbl UAn \11 nocneAYlOlllero \I13MeHeHHR aApeca. Ecn\l1 l<oA aApe
ca 6b1n. paaeu O, \I1Mnynb c 5 npOXOA~T Ha BblXPA 11 3aeM" C4eT4\11l<a. 3TOT 
\I1Mnynbc 16 BblI<nlO4aeT C\I1rHanbl 3,6,ocTaHaBnHB3R perHCTpa~\I1IO, \11 
BI<nlO4aeT aanpoc 17. KorAa C\I1rHan pe~~Ma 1 Bbll<nlO4eH, aHanorH4HO 
YCTaHaBn\l1BalOTCR Ha4anbHbI~ aApec nocne BI<nn4eH\I1A Tp\l1rrepa ~\I1l<nOB 

/3 + 5/ \11 aarex C\I1rHan BblBOAa 18, RBnRlOlll\l1l1CR ycnoauea o'reer a Q c I 
AnR I<OMaHA 4TeH\I1R. no ol<OH4aHHH cr poõa 19 I<OM6HA F(O). 82 aaano
rH4HO aaHOC\I1TCR I<OA s UAn H aaTeM H3MeHAeTCA aApec /15, 5/. Ecn\l1 
I<OA aApeca paBeH HynlO, HMnynbc OCTaHOBI<H BblBoAa 16 CH\I1MaeT C\I1rHa
nbl 3, 18. Pe~HM \I1HAHl<a~HH, paapewaeMbI~ np\l1 yc noaua L· P1 = O, 
3anpoc c6poweH HnH He paapeweH, Mo~eT Ha4aTbCR nocne oKOH4aH\I1R . 
C\I1rHana 3. npH 3TOM nocTynaeT paapeweHHe pa60TbI C4eT4Hl<a-Ae
n\l1TenR, \11 ero HMnynbcbI nepeAalOTCR AnR 3aHeCeH\I1A I<OAa 3Y B UAn H 
\I1aMeHeHHR aApeca. nocne O~OH4aHHR HMnynbcoB OCTaHOSI<H 16 CHOBa 
YCTaHaBnHBaeTCR /4,5/ aApec C-l AnR Ha4HHa~IllHXCR ~Hl<nOB HHA\I1l<a
~\11\11. 

/Tl/ ABYX aHa4eHH~ CHrHana npH T = 10 MI<C, BblBoAa /T2/ H HHAHl<a	 AHanorosaR ~aCTb.cxeMbl pHc.4 nOCTpoeHa Ha oCHOBe nonynpoBoAH\I1
/12 13/ 8 . - - .	 /14/~H~ /13/. CHrHan 1 TpHrrepa pe~HMa BI<nlO4aeTCR ~ BblI<nlO4aeTCR I<OB~X 6HC CBX • H -paapaaaor-o $YHI<~HOHanbHoro auanora Aun 

crpoõox F (26) . 81 ~ F(24) ·81, TeM caMblM paapeuraerca peracr pa- cpenaero 6b1CTpOAe~CTBHR. nOAKnlO4aeMaR CBX B pe~\I1Me . Bbl60pl<\I1J
 
~~R nH60 BblBOA. PaapeweHHblM HMnynbcoM aanyc xa 2 nH60 cTpó60M F(25) Ae~cTsyeT l<aK'o6b14HbI~ OY c I<03$$H~HeHTOM nepeAa4H cHrHana~l H no
BI<nlO4aeTCR CHrHan 3 TpHrrepa ~~l<nOB. OAHoBpeMeHHo $OpMV1pyeTcR AaSneH\I1eM CHH$a3H0I1 nOMeXH AO 70 A6.np\l1 eMI<OCTH BHeWHero aanOM\I1
6, 7 



Ha~~ero KOHAeHcaTopa 0,5+1 H~ epeMA S~60PK~ -3+4 MKC c~rHana 10B 
c norpeWHOCTb~ o,1%, a norpeWHoçT~ xpaHeH~A - 60 + 20 MB/c ltl BI<n~

L1eH~fl - 20 + 6 .MB. Ha epeMA KOA~pOBaH~A aaanor-oeoro car aana C8X 
nepeKJI~4aeTCR B pe}l{VlM xpaHeH~A c 3aAep}l(KO~ - O, 1 MKC. 6HC Aun 
np~ Senltl4V1He A~CKpeTW 40 MB ~ MeHbwe~ norpeWHOCT~ Hen~He~HOCT~ 

~MeeT H9M~HanbHoe epeMA npe06pa30BaH~R 15 MKC, HO peanbHO OHO 
AnA Hcn~TaHHWX 06pa340B - 4,~ MKC. Pa604aA TaKTOBaA 4aCTOTa 
Aun 3aAaeTCA BHeWHe~ RC -uene o , Ha exonax 3anYCKa VI C4~TbIBa

H~fl Aun OAHOBpeMeHHo YCTaHaBn~Ba~TCA HHBepT~pOBaHHwe c~rHanw 

BKJ1~4eH~R Ha speMR KOA~pOBaH~fl H 3aHeceH~R KOAa B perHCTp. CMe
u.\eHHe "011 uncanu /30-60 MB/ lt1 nOrpel1JHOCT~ npeoõpaaoaauan B KoH4e 
WKanw /± 3+ 5 A~cKpeT/ KoppeKT~pY~TCR pé3~cTopaM~ CBX ~ OY onop
Horo HanpR}I(eHHR -10 B /K140YA6/. 4acToTa npe06pa30BaHVI~ c~rHa

1108 - O+ 130 /110/ Kr4, np» AJII,1TenbHOCTRX ~,..mynbcoB 7/8/, 10, 
13+ 15 COOTBeTCTBeHHO 0,5 /3,5/; 4,7; 0,2; 0,4; 0,4 t-"KC onpene
11ReTCR nep~OAOM T2 6,2 19,2/ ~KC ~ M~HHMa11bHWM nepHoAoM Bw60pK~
xpaHeH~R 7,7 MKC. B cxeMe aHa11orOBoro Bb!XOAa 8/12/-paapRAHwx pe
rHCTpaTopOB ~cno11b3yeTcR nonynposoAHHKoeaR 6MC UAn /T~na 

K572nA2/ 114/, 8 GOCTase KOTOPO~ 12-pa3pRAHwe KMOn perHCTpw c 
BpeMeHeM 3aHeCeHItlR ~H$opMa~~1tl 60nee 0,3-0,4 MKC. np~ M~HItlMa11bHWX 

nep~oAax T CTaHOB~TCA cy~ecTBeHHWM ~ epeMR YCTaHOBneH~R BwxOA
Horo aaanor-oeor-o Clt1rHaI1a. B BblXOAHOM KaCKaAe ~cn011b30BaH Oy· c Ma
11WM speMeHeM YCTaHOB11eHHR c~rHa11a HanpRmeH~R. CMe~eH~e HY11eBoro 
YPOBHR ~ norpeWHOCT~ npe06pa30saHVlR /± 20 A~cKpeT/ KoppeKT~pyroT

Cf! pe3~CTopaMH Oy ~ ~enlt1 onopHoro HanpR}I(eHHR UAn. n~TaH~e aHa
noroBo~ 4acT~ cxeMW: +5 B ~ ± 15 B, 0,03/0,1/ A, c ~cnonb308aH~
eM HC cTa6~n~3aTopoB K142EH2. CxeMa /p~c.4/ AnR 8/12/-pa3pRAHwX 
per~CTpaTopOB Bwn011HeHa c np~MeHeH~eM 51/561 6HC, HC, npH4eM B 
cxe-ie ynpaene-ura ~ ~HTep4>e~ca - 37. n~TaHllle: +6 B /2 A/, ± 24 B 
/0,1 A/. 

C03AaHHwe H paCCMOTpeHHwe Bwwe MOAYl1H MHorOKaHa11bHWx per~CTpa
TOpOS OAHOKpaTHWX ~MnY11bCHWX CHrHa110S, pa3Jl~4HWe ~~ MOA~$HKa~~~ 

npouina Aml1:e.J1bHble ~cnbITaHHR. Haõoou MOAY11e~ per~CTpaTopOB c Mynb
T~n11eKcopaMH ~ HOPM~PYIO~~M~ npe06pa30saTenRMH np~MeHRIOTCR np~ 

H3MepeH~RX napaMeTpos rpynn OAHOKpaTHWX CHrHanos, ~C~MnY11bCHWX 

h011b3Y~TCR np~ ~cc11eAoBaH~RX OAHOKpaTHWX ~ nep~OAH4eCK~ noBTO
PR~~~XCR npo~eCCOB YCKopeHHH ~ npOBoAK~ nY4Ka 311eKTpOHOS YCKOPH
r ens flV1Y:'30. 
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3aMpHH B.H·. 
MHoroKaHaflbHwe perHCTparop~ 
OAHOKpaTHWX HMOYflbCHWX CHrHaflOB 

13-86-538 

Paapa6oTaH~ nporpaHMHo-ynpaBnReM~e perHcTpaTop~. o6ecne4HBa~He a~6opKy, 

CKaHHPOBaHHe CHrHaflOB M ~3MepHTeflbHWX KaHana&, a TaK*e 3Ha~eHHH HMOYflbCHOrO 

CHrHana B M BPeMeHH~X >IHTepoanax, c nepHOADI'I T=(l+8) sT.<: 5+40 MKC, 
rAe Tc - nepHOA CneAOBaHHR HMnynbCOB CHHXPOHH3a4HH. nocneAOBaTeDbHOCTb 4HK
flOB cKaHHpoaaHHR, KOAHpooaHHR, o6pa6oTKH " aanOMHHaHHR C = 1 + 1023 AaH
H~x aanycKaeTcR BHewHHM HMnynbCDI'I c 4acToToii oT 0 AO - 1 IT (C + l) ::_ 10 2+ 
+ 10 5 C -1. ~6op peMHMOB OAHOKpaTHOro 11H6o nepHOAH4eCKOro 3anyCKa, BHewHeH 

nH60 BHYTPeHHeH CHHXpOHH3a~HH, paapeweHHA aanycKa, aanpoca BWBOAa, ~Hcna 
4HKnoa C ~M " nepHoAa T - nporpaMMHpye~ii. PaccMOTpeH~ cxeM~ " opeMeHH~e 

AHarpaM~ aapHaHTOB MOAYDR KAMAK: o nepoOM nocne perHCTPa4"" reHepHpyeTCR 
aanpoc H BKD04aeTCR peiKHM B~BOAa, a BO BTopOM nporpaMMHO paapewa~TCR aanyc
KH ~HKflOB KaK perHCTpaUHH, raK H BWBOAa, H S npOMe*YTKaX - HHAHKaijHR C AaH
HWX c nepHOAOM T Ha aHanoroaoM ewxoAe. 

BpeMR a~6opKH aenH4HH~ HMnynbCHoro CHrHana -0,2 /nH6o 3/ MKc H npeo6pa
aooaHHA 3(6) MKC B 12(8)-paapRAH~H KOA C BenH4HHOii AHCKpeT~ 2,5(40) 1118. Mo
AYDH OPHMeHAOTCII npH H3MepeHHRX napaMeTpOB rpynn OAHOKpaTH~X HMnynbCH~X 
CHrHanoB yCKOPHTenA. 

Pa6oTa B~nonHeHa B na6opaTOpHH HeiiTpoHHOH ~H3HKH OHRH. 
Coolluietnte oo.e.tuoteHHoro HHCTHTyTI Jl.ll<pHWX llccneAoBIHJIIi • .lly!iHa 1986 

nepeBOA O.C.BHHOrpaAOBOii 

Zamr i j V. N. 
Multichannel Registers 
of Single Pulse Signals 

13-86-538 

The program-controlled re0isters are developed for sampl lng, scanning 
of signals of M measurinq channels, and of the pulse slgnal values in H 
time Intervals with the period T = (1+8). 8T1 :: 5+ 40,.e, where T1 is 
synchronizing pulse period. The sequence of cycles of scanning, analog-to
digital conversion, on- I ine processing and registration of C = 1-1023 data 
is starteg by the outside pulse with frequency from 0 till - 1/T (C + 1) S 
.$ 10 1 +10 •-1 -The choice of modes of single or periodic start, outside or 
inside synchronization, start permission, data output request, cycle number 
C.$M and period value Tis proqrarrrned. The circuits and timing circuits of 
CAHAC module variants are considered: in the first-after the registration th~ 
request is generated and output state is switched on, and in the second one
the cycles start by program both of registration and output, and In Inter
vals the indication of C data with T period at the analog output. Time for 
pulse signal sampling is -0,2 /or 31~t• and for conversion 3/5/ p.B for 12 /8/ 
bit code with the value of the last significant bit 2.5 /~0/ mV. The modules 

re used for measurind parameters of 9roups of single pulse signals of the 
cce I era tor. 

The investigation has been performed at the Laboratory of Neutron Physics 
I NR. Communication or the Joint Institute ror Nuclear Research. Dubna 1986 
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