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6aCHJ1BA3e C.f., floXOHRH n. 13-80-137 

CHCTeHa perHcTpa~HH HH~PHB~HH c APei1~awx KaHep 

OnHcwaaercR CHCTeHa 3neKTpoHHwx 6noKoa, paspa6oraHHwx AnR c~Ha 
H perHCTpa~HH CHrHanOB C APeH~BWX KBHep. 8 Hee BXOART: 4-KaHanbHWH 
YCHflHTenb-~PHHpoBaTenb, OTnH~a~HHCR DWCOKOH ~YBCTBHTeflbHOCTb~ H 
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AnA 113MepeHI1R KOOPA11HaT 4aCT11U, npoxOAA~I1X 4epe3 APeH~BY~ 
KaMepy, B PAAe cny4aee npi1MeHA~TCR CI1CTeMw peri1CTpaU1111 / l l , B 
KOTOpwx K Ka~AOH cl1rHanbHOH npoeono4Ke nOAKn~4aercA ycl1ni1Tenb
~PMI1poearenb 11 npeo6pasoearenb epeMA-U11$POBOH KOA. TaKI1e Cl1c
TeMw 11Me~r PAA cy~ecreeHHwx HeAocrarKoe: 

1/ OHI1 rpe6y~T 3Ha411TenbHbiX 3aTpaT 060PYA0BaHI1A /KOnl14eCTBa 
11HTerpanbHwx cxeM/ 11 He noseonA~T AOOI1TbCA ewcOKOH nnoTHOCTI1 
pa3Me~eHI1A peri1CTPI1PY~I1x KaHanoe; 

2/ C 11X noMO~b~ HeB03MO~HO peri1CTpl1pOBaTb 6onee OAHO~ 4aCTI1-
Ub1 e APe~$oeoH npoMe~yrKe*; 

3/ OHI1 He n03BOnA~T npOI13BOA11Tb C411TbiBaHI1e KOAOB TOnbKO CO 
cpa6oraew11x KaHanoe /no KpaAHe~ Mepe Ha ypoeHe Kp eAra/, 4TO Ha 
nOpAAOK yeeni1411BaeT epeMA C411TbiBaHI1A 11 Tpe6yeMbl~ 06lleM naMATI1 
AnA xpaHeHI1R AaHHwx. 

B APYrl1x 113BeCTHwx c11creMax per11crpau1111 12 ·31 HeoonbwaA rpyn
na epeMA-U11$poewx npeo6pasoearene~ o6cn~11eaer cpaBHI1TenbHO 
6onbwoe KOnl14ecTeo cl1rHanbHwx npoeono4eK APe~$oeo~ KaMep~l 4epe3 
0~11~ KOMMyrarop, noo4epeAHO nOAK11~4a~l1~ npeo6pasoearen11 K reM 
YCI1ni1Tei1RM, Ha BbiXOAe KOTOPbiX noABI1AeTCR Cl1rHan. 3TO ycrpaHAeT 
ewwenepe411CneHHwe HeAOCTaTK11, OAHaKo, KaK noKaaaHo e pa6ore 141 , 

npi1BOAI1T K O~YTI1MbiM nOTepAM 4aCT11U 3a C4eT Hano~eHI1A BXOAHbiX 
C11rHanOB B KOMMyTaTOpe. Hanpi1Hep, AflR o6ecne4eHI1A 3~eKTI1BHOCTI1 
per11crpaU1111 98% KOMMYTarop AOn*eH o6cn~11earb y4acroK APeH~eo~ 
KaHepw, Ha KOTOpwH nonaAaer e cpeAHeM He 6onee 1,5 4aCT11U. 

1130e*aTb yKa3aHHOrO HeAOCTaTKa MO~HO, 11CnDI1b30BaB epeMeHHble 
3KcnaHAePw e Ka~AOM KaHane 141 , rorAa BKnaA Mepreoro epeMeHI1 
KOMMyTaTopa 11 KOHe4HOH paspewa~eH cnoco6HOCTI1 cxeMw, $11KCI1-
py~eH HOMep cpa6oraBillero KaHana **, yMeHbW11TCA nponopul1oHanbHO 
pacw11peH11~ 113MepReMoro epeMeHHoro 11HTepeana. 

B on11cweaeMy~ e AaHHOH pa6ore c11creMy per11crpau1111 11H$opMaU1111 
C APeA~BbiX KaMep BXOAAT: 4-KaHanbHbl~ YCI1ni1Tenb-$QpMI1POBaTenb, 
OTnl14a~I1H CR BbiCOKO~ 4yBCTBI1TenbHOCTb~, cpaBHI1TenbHOH npoCTOTO~ 
11 6wCTPOAeHCTBI1eM; 16 - KaHanbHbl~ 3KcnaHAep, paCW11PA~11H A11ana30H 
113MepReMbiX 11HTepeanoe C 0,5 AO 10 MKC; 10-paspRAHbl~ epeMR-U11$-

*no3TOMY AnR o6ecne4eHI1A 3$$eKTI1BHOCTI1 per11crpau1111 98% cpeA
Hee 411Cno 4aCTI1U, nonaAa~~I1X Ha APeH$0BbiH npOMe*yTOK, He AOn*HO 
6b1Tb 6onee 0,04. 

••Aa~eA norep11 MeHee , 4eM KOMMyTarop, HO ece *e AOBOnbHO 3Ha-
411TenbHwe 14 1 • 
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poeoA npeo6paaoeaTenb, o6cny•~ea~~~A AO 4 3KcnaHAeP08 ~ cnoco6-
H~A perHcTpHpoeaTb AO 16 pacwHpeHH~x epeMeHH~x ~HTepeanoe. B 
AaHHOH C~CTeMe C 3~eKTH8HOCTb~ 98~ MO*HO per~CTP~P08aTb 8 

CPeAHeM 5 4aCT~U Ha y4aCTKe B 32 C~rHanbH~X np0801104K~ APeH~80A 
KaMep~. B 3TOM cny4ae no 2 3KcnaHAepa A011*H~ 6~Tb nOAKn~4eH~ K 
Ka*AOH np080n04Ke, a nepeA Ka*AOH napoH AOn•eH ~cnonb30BaTbC~ 
4aCTH~H KOMMyTaTOp CHrHano8 C npOB01104K~. np~ Ma/lOH MHO*eCTBeH
HOCTH /K011H4eCTBe perHCTp~pyeM~X 4aCT~U/ Ka*A~H 3KCnaHAep MO*eT 
o6cny•H8aTb OTAenbHy~ npo8ono4KY /a ecero 64/. npH 6onbweH MHO
•ecTeeHHOCT~ He06XOAHMO nOAKn~4~Tb K Ka*AOH npOB01104Ke 3-4 3KC
naHAepa H 8peMeHHY~ paCT~*KY yBei1~4HTb AO 20 MKC, TOrAa MO*HO 
6yAeT 3~eKTH8HO perHCTPHPOBaTb 8 cpeAHeM no ;Q 4aCTHU. 

noMHMO 0TMe4eHHOH rH6KOCTH C~CTeM~ H B~COKOH 3~$eKT~8HOCTH 
perHCTpaUHH, OTCyTCT8HR HeAOCTaTKOB ( 1 7 3), K ee npeHMy~eCT8aM 
MO*HO OTHeCTH: HanH4~e BXOAa "6~CTporo cfpoca" 3KCnaHAepo8, no
HH*a~~ero MepTeOe BpeM~ CHCTeMbl; cpa8HHTellbHO He60r.bWyiO nOTpe6-
n~eMy~ MO~HOCTb. Ba•Ha~ OC06eHHOCTb C~CTeM~ COCTO~T B TOM, 4TO 
6nOK epeMR-UH$POBOrO npeo6pa30BaHHR MO*HO HCnOnb30BaTb An~ rOAO
CKOnH4eCKHX CHCTeM C perHCTPaUHeH 8enH4HH CHrHa/108. Afl~ 3TOrO K 
HeMy BMeCTO 3KCnaHAeP08 AOil*H~ 6~Tb nOAKn104eH~ 6110KH aHanoro
epeMeHHOrO npeo6pa3oBaHHR. 

npHHUHn pa60Tbl CHCTeMbl. Pa6oTa OnHCbiBaeMOH CHCTeMbl npOHCXOAHT 
CneAYIO~HM 06pa30M /CM. PHC. 1/, 06~HH CTapT-HMnyllbC Ha4HHaeT 
npouecc nHHeHHOH 3ap~AKH KOHAeHCaTOpOB B 3KCnaHAepax, a TaK•e 
3anycKaeT 1Q-pa3PRAHbiH C4eT4HK HMnyllbCOB TaKTOBOH CepHH 4aCTOTOA so Mru. 

CHrHan npoeon04KH APeH$080H KaMepbl npoxoAHT 4epe3 yCH11HTenb
$0pMHP08aTenb Ha CTOn-8XOA 3KCnaHAepa, OCTaHa811H8aeT 3ap~AKY 
KOHAeHcaTopa 8 AaHHOM KaHane H 3anycKaeT ero MeAneHH~A pa3PRA. B 
KOHUe pa3p~AKH Ha 06~eM 8~X0Ae "CTon" 3KCnaHAepa Bblpa6aTbiBaeTCR 
KOpOTKHH /-10 HC/ CHrHall, H OAHOBpeMeHHO C HHM - 4-pa3pRAHOe 
cno8o, npeACTaenR~~ee ABOH4H~H KOA HOMepa cpa6oTaewero KaHana. 
B~XOAHOH cTon-cHrHan 3KcnaHAepa nocTynaeT Ha BXOA BUn H 3anHc~-
8aeT B ero naM~Tb COAep•aHHe CHHXPOHHOro C4eT4HKa Hap~AY C HOMe
POM Cpa6oTaBwero KaHana /4-pa3PRAH~H KOA HOMepa B 6noKe BUO AO
nOilHReTCR e~e 2 pa3p~AaMH, COOTBeTCTBY~HMH HOMepy 3KCnaHAepa/. 
B KOHUe npeo6pa3oBaHHR B naM~Tb BUn 6YAYT 3anHcaH~ 16-paap~AH~e 
CllOBa , K011H4eCTBO KOTOp~X paBHO 4HC11y CTOn-cHrHallOB, nOCTynHBWHX 
Ha CHCTeMy 3a BpeMR npeo6pa30BaHHR. 6 CTapWHX pa3p~AOB Ka*AOrO 
CnOBa COOTBeTCTBYIOT HOMepy Cpa6oTa8Wero KaHana /0 7 63/, a 1 Q 
MllaAwHx - H3Mep~eMOMy HHTepeany speMeHH e AaHHOM KaHane. KonH-
4eCTBO MaKCHMallbHO perHCTpHpye~x HHTepBallOB /16/ OnpeAell~eTCR 
eMKOCTb~ naMRTH BUn, C4HT~BaHHe KOTOpOH npoH380AHTCR 4epe3 Ma 
rHCTpanb KAMAK. BBHAY TOro, 4TO npH C4HTb1BaHHH nepeAaeTc~ TOilbKO 
3Ha4a~aR HH$QpMaUH~, AnHHa C4HT~BaeMOrO MaCCHBa MeHReTCR B 3aBH
CHMOCTH OT KOnH4eCTBa cpa60TaBWHX KaHa/108 . 
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PHc. 1. O~a~ 6noK-cxeMa perHcTpHpy~eH 
CHCTeMbl. 

noA AeHCTBHeM cHrHana 6~cTporo c6poca , nocTyna~ero c cHcTeM~ 

OT6opa co6~THH, npeKpa~aeTcR npouecc npeo6paaosaHHR a 3KcnaHAe
pax, H BCe HX CXeM~ B03BpaTRTCR B HCXOAHOe COCTO~HHe 3a BpeMR 
He 6onee 0,5 MKC. 

YcHilHTenb. YcHnHTenb-¢OPMHpoaaTenb nDAP06Ho onHcaH a pa6o
Te l &/ . OH oTnH4aeTCR noa~weHHOH 4YBCTBHTellbHOCTbiO, aeeAeHHeM 
AH~epeHUHPOBaHH~ BXOAHOrO HMnynbCa H Mall~M noTpe6neHHeM M~
HOCTH. OcHOBHble xapaKTepHCTHKH: BXOAHOe conpoTHBneHHe 300 OM; 
nopor- 2 MKA, co6cTaeHH~H epeMeHHOHCABHr - ~ 4 He; epeMR aoc
cTaHoaneHHR - 25 He; noTpe6nReMaR MO~HOCTb - 400 MBT/KaHan; 
awXOAH<»i CHrHan - OTPHUaTenbH~H HMnynbc NIM. 

3KcnaHAep. 6110K-cXeMa 3KCnaHAepa npHBeAeHa Ha pHC. 2. nepeA
HHM ¢poHTOM CTapT-CHrHalla 3anycKaeTCR OAHOBH6paTOp 081, CHHMaiO
~HH CHrHa/1 npHHYAHTellbHOrO c6poca CO ecex TpHrrepOB CTapT-CTOn 
H OAHOBpeMeHHO 3anHC~Ba~HH 8 HHX 11 111 4epe3 CXeMy AH¢¢epeHUH
poSaHHR . TpHrrep~ eepHyTCR B HCXOAHOe COCTORHHe nOA AeHCTBHeM 
CHrHana "CTon", nOCTynlo1BWero Ha TaKTOB~H BXOA C, H/11-1 1 no HCTe-
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PHc. 2. 6noK-cxeMa 3KcnaHAepa . 

4eHHH BpeMeHH BbiAeP*KH 081, - 4epe3 o6~y~ W~HY c6poca, a TaK*e 
s peaynbTaTe noAa4H cHrHana Ha BXOA 6blcTporo c6poca - 4epea OA
HOBH6paTop 082. 

6biX0AHOH CHrHan TpHrrepa, AnHTenbHOCTb KOTOpOrO pasHa HHTep
aany BpeMeHH Meli<AY CHrHanaMH 11CTapT11 H "CTon", nOCTynaeT Ha HH
TerpaTop ( M), Ha BbiXOAe KOToporo nony4aeTc~ nHHeHHO HapacTa~ee, 
aaTeM - nocne cHrHana "CTon" - nHHei:iHO y6blsa~ee Hanp~*eHHe . 
CKopocTb aap~AKH B 20 paa 6onbwe cKopocTH paap~AKH . KoHeu npe
o6paaosaHH~ BbiAen~eTC~ TpHrrepOM ~MHTTa H CXeMOH AH~¢epeHUHpo
BaHHR. BbiXOAHble cHrHanbl scex cTon-KaHanoe ecTb HMnynbCbl AnH
TenbHOCTb~ 10 HC, OHH nOAa~TC~ Ha BXOAbl WH~paTopa, KOTOpbiH Bbl
pa6aTbiBaeT Ha BbiXOAe "l-1m1" 06~HH CTOn- cHrHan, a Ha BbiXOAaX 20 +23 
- KOA cpa6oTaswero KaHana. 

C~o~rHan, noAaaaeMbli:i Ha BXOA 6wcTporo c6poca, aanycKaeT, noMH
MO OAHOB~o~6paTopa 082, cnY*a~ero AnR c6poca TPHrrepos 11 6noKH
poBKH CTapT-BXOAa, TaK*e OAHOBH6paTOp 083, BbiXOAHbiM CHrHanoM KO
TOporo npOH3BOAHTC~ 6biCTpa~ paap~AKa HHTerpaTopOB.BbiAeP*Ka 063 
/350 HC/ AOCTaT04Ha An~ nonHOH pa3P~AKI1, a AOnonHHTenbHOe BpeM~ 
150 HC /pa3HOCTb BbiAepll<eK 082 H 083/ He06XOAHMO An~ nonHOrO 
BOCCTaHOBneHH~ HCXOAHOrO COCTO~HH~. 

np~ 06~eA~HeH~~ ABYX ~n~ 6onee CTOn-BXOAOB An~ per~CTPaU~H 
He cKonbKHX cTon-cHrHanos nocneAOBaTenbHa~ pa6oTa KaHanos o6ec
ne4~saeTc~ 3a C4eT COeAHHeHHH Meli<AY BbiXOAOM TpHrrepa H BXOAOM 0 
cneAy~ero /noKa3aHo WTp~o~x-nyHKTHPOM/. EcnH cTon-KaHanbl Hcnonb
ay~Tc~ OTAenbHO, TO 3TH COeAHHeHH~ He BblnOnH~~TC~. 

Ha PHC. 3 npHBeAeHa npHHUHnHanbHa~ CXeMa OAHOrO KaHana 3KC
naHAepa. 8 HCXOAHOM COCTO~HHH TpHrrep Ml HaXOAHTC~ B nonoll<eHHH 
11 o 11

, no3TOMY aap~AHbiH TOK /2,8 Mf\/, aaAaBaeMbli:i TpaH3HCTopoM T3, 
npoTeKaeT 4epe3 AHOA a3. a TpaH3HCT0p T2 aanepT. Paap~AHbiH TOK 
/0,14 MA/ Te4eT s TpaH3HCTOp T5, coaAasa~ Ha KOHAeHcaTope Cl 
Hanp~ll<eHHe noKo~ +0,6 B. Hanp~ll<eHHe KonneKTOpa T5 cocTasn~eT 
+0 , 15 B no OTHOWeHH~ K onopHOMY -1,3 B, no3TOMY Ha BbiXOAe Tp~o~r

repa WMHTTa M2/ 3 nony4aeM nor~o~4eCKHi:i Hynb. Ha BbiXOAe AH~epeH-
4HPY~ei:i cxeMbl M2/2 - TaKll<e norH4eCKHH Hynb. 

c ,~ 

Tf+TJ: KTMV 
Ttl. T$ : KTJI66 
11~/l/i : f4'01A 
112.1JJ: J(/l5f 3A 

+2 -2 

+6~-6 
1• I I I I I -6 

1011 

' PHC. 3. npHHUHnHanbHa~ cxeMa OAHOro KaHana 3KcnaHAepa. 

nepexoA Tp~o~rrepa Ml s cocTo~HHe "1 " nepeKn~4aeT aap~AHbiH 
TOK, H B KOHAeHCaTOp Cl Te4eT pa3HOCTb aapRAHOrO H pa3p~AHOro 
TOKOB, C03AaBaR Ha HeM nHHeHHO HapaCTa~ee Hanp~ll(eHHe. npH 3TOM 
T5 sanepT, H Ha BbiXOAe TpHrrepa WMHTTa Mbl ~o~MeeM nor~o~4ecKyo 

eAHHHUY · Bb1XOA KaHana ocTaeTc~ a HyneaoM cocTo~HHH. BoaapaT . 
TpHrrepa B HCXOAHOe COCTORHHe nPHBOAHT K OTKn01leHH~ aap~AHOrO 

TOKa H Ha4any MeAneHHOrO paap~Aa KOHAeHCaTOpa. no OKOH4aHHH 
pa3P~Aa Ha· BbiXOAe Tp~o~rrepa WMHTTa no~BnReTCR OTPHUaTenbHbiH ne-
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penaA, a Ha a~XOAe KaHana - KOPOTK~~ nOnO*~TenbH~~ HMnynbC, 
An~TenbHOCTb KOToporo /10 HC/ onpeAenfleTCA ~HTerp~py~e~ ~e-
004KO~ Ha aXOAe M2/5 . 

noA Ae~cTa~eM C~rHana 6~CTpOrO c6poca pa3PAA KOHAeHCaTopa 
np0~3aOA~TCA 4epe3 ~2 60nbW~M TOKOM/-7 MA/.B 3M~TTepax T0K03a
Aal0ut~X TpaHa~cTopoa T3, T4 npeAYCMOTpeHa aoaMO*HOCTb nOAKnl04e
H~A AOnOnH~TenbH~X pe3~CTOpoaR*AnA nOACTpQ~KH K03¢$H~~eHTa 

pacTAli<KH OTAenbH~x KaHanoa.HanpA*eH~R +2 B a 6aaax 3T~x TpaH
a~cTopoa c03AaiOTCR o6ut~M AnR acex KaHanoa Aen~TeneM,aKnl04eHH~M 
Me*AY HanpR*eH~AM~ n~TaH~A ±6 B. 6naroAaPA TaKOMY cxeMHOMy pe
weH~IO K03~~~eHT~ npeo6pa30aaH~A npaKT~4eCK~ He 3aaHCRT OT ~3-
MeHeH~R HanpR*eH~R nHTaHHR, np~aOARutero K OAHHaKOaOMy H3MeHeHHIO 
3aPAAHOrO ~ pa3PRAHOro TOKOa . 

3KcnaHAeP a~nonHeH a aHAe 6noKa KAMAK eAHH~4HO~ w~PHH~. Oc
HOaH~e xapaKTepHCTHKH: ace aXOA~ pa60TaiOT OT OTPH~aTenbHOrO 
¢poHTa HMnynbca NIM ; ace a~XOAH~e CHrHan~ - nonoli<HTenbH~e 

(ECL) ; AHana30H H3MepRe~x HHTepaanoa - 500 HC; K03~H~HeHT 
npeo6paaoaaHHA - 20+0,5; HHTerpanbHaA Hen~He~HOCTb - < 0,4%; 
A~~epeH~HanbHaR HeflHHeHHOCTb - S 3% /c 10% WKan~/; Te~nepaTyp
H~H APeH¢ - /-0 , 01 % AHana3oha +0,03% OTC4eTa/ Ha °C; nOTpe6ne-
H~e - 0,5 BT/KaHan. -

SpeMR-~H¢poaoH npeo6paaoaaTenb. 6noK-cXeMa sun nOKa3aHa Ha 
p~c. 4. Ha4any npeo6paaoaaH~A cooTaeTcTayeT c~rHan "CTapT", no
cTyna~HH c 3KcnaHAepoa Ha axoA S Tp~rrepa Tr1. TpHrrep nepe-

r 

6 

"IS 

na,..•r. 1 ~ 
~ Q i 

l'"if"1 18 •16 

PHc. 4. 6noK-cxeMa apeMA-4H¢poaoro npeo6paaoaaTenA. 
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XOAHT a COCTORHHe 11 1 11
, a peaynbTaTe 4ero CHHMaeTCA npHHYAW" 

TenbH~H c6poc, noAaaaeM~~ c a~xoAa Tp~rrepa Tr1 /npRMO Hn~ Koc
aeHHO/ Ha ace OCTanbH~e TpHrrep~ cxe~, aKnl04aA CHHXPOHH~H 
c4eT4HK H cxeMy ¢aaHpoaKH /aTa w~Ha o6utero c6poca Ha cxeMe He 
noKaaaHa/. S cao10 04epeAb, nepe6pac~aaeTCA ~ TPHrrep Tr2, CH~
Ma~HH c6poc C CHHXPOHHOrO C4eT4HKa Ha apeMR npeo6paaoaaHHR, 
T.e. AO nepenOnHeHHR 3TOrO C4eT4HKa /H3 1Q pa3pRAOa C4eT4HKa 
npH pa6oTe SUn C 3KCnaHAepaMH CTapWHH pa3PRA He ~cnOnb3yeTCR , 
ecnH apeMR npeo6pa30aaHHR - 10 MKC/. S~XOAHOH CHrHan C4eT4HKa 
OOAaeTCR Ha aXOA naMRTH 16x16 HaPAAY C 6-pa3PRAH~M KOAOM, no
CTyna~HM C 8XOAHOrO perHCTpa. So aXOAHOM perHCTpe KpaTKOape
MeHHO - AO aaaepweHHR aan~cH 8 naMRTb - aanoMHHaeTCR KOA cpa6o
Ta8wero KaHana, npH4eM 4 MnaAWHX paapAAa nony4aiOTCR nyTeM norH-
4eCKoro cno*eHHfl /HnH/ KOAOa C OTAenbH~X 3KCnaHAepoa, a 2 CTap
WHX B~pa6aT~aaiOTCA a W~¢paTope KaK AaOH4H~H KOA CTOn- aXOAa SUn, 
Ha KOTOp~H 6~n nOAaH AaHH~H CHrHan. 

3anHCb 8 naMRTb 16x16 npOH3BOAHTCR CTOn-c~rHanaMH , o6DeAH
HeHH~MH 8 WH¢paTope no HnH H npoweAWHMH 4epea cxeMy AnR ¢aaH
poaKH C TaKTOa~MH CHrHanaMH reHepaTOpa. 6narOAapR ¢a3HpOaKe 
~CKnl04aeTCR a03MO*HOCTb aanHCH 8 naMATb 8 MOMeHT~ apeMeHH nepe
XOAH~X COCTORH~H C4eT4HKa. 3anpeT CO CXeM~ ¢a3~poaKH CHHMaeTCA 
nocne Ha4ana npeo6paaoaaH~R 4epea 3aAeP*KY, peryn~pyeMyiO a npe
Aenax 0 ,1-1 MKc ~ npeACTa8nR~YIO co6o~ apeMeHHO~ nopor perHcT
pa~HH cTon-c~rHanoa. 3aAeP*Ka MO*eT aanycKaTbCR nH6o OT c HrHana 
Tr2, KaK 3TO npOHCXOA~T a cny4ae o6cnY*HaaH~A 6noKOM 3KcnaHAe
poa, nH6o OT nep9oro cTon-cHrHana, noAenA~erocR a HHTepaane 
npeo6paaoaaHHR, nocpeACT80M TpHrrepa Tr3. TaKo~ peli<~M pa6oT~ 

~306pall<eH Ha 6nOK-cXeMe: OH ~CnOnb3yeTCR np~ COaMeCTHOH pa60Te 
6noKa SUn C npeo6paaoaaTenRM~ 3aPAA-epeMA Hfl~ aMnnHTYAa-epeMR 
AnR OTCe4K~ CTOn- cHrHanoa, COOTBeTCTayiOIJtHX 11nbeAeCTany" npe
of.ipaaoaaH~R. 

s~xOAHOH c~rHan cxeM~ ¢aa~pOBKH, ocyutecTanRIOut~~ aanHcb a na 
MATb 16x16, OOCTynaeT TaK*e Ha TaKTOa~~ aXOA 4-pa3pRAHOrO pe-
8epcHaHOrO aApecHoro C4eT4HKa. S HHTep8ane npeo6paaoaaHHA C4eT-
4HK C4HTaeT "enepeA", npH4eM Kali<A~~ nepeXOA 8 H080e COCTORHHe 
npOHCXOAHT 8 MOMeHT 3aAHero ¢POHTa 8XOAHOrO CHrHana. 3TO 3Ha4~T, 
4TO cpaay 11<e nocne aanHCH a A4e~Ky naMRTH TeKyutero cnoaa aApe
cyeTcR /nOArOTa BnH8aeTCA/ COCeAHRR R4e~Ka AflR npHeMa cneAY~ero 
cnoaa. nepenonHeHHe c4eT4~Ka npeAOT8pautaeTcR cHrHanoM "nepeHoc", 
OORanA~HMCR nocne 16-ro aXOAHOrO ~MnynbCa /T.e. a COCTORHH~ 
C4eT4HKa "15"/. 

C~rHan nepenOnHeHHR CHHXPOHHOrO C4eT4HKa c6paC~8aeT Tp~rrep 
Tr2 , KOTOp~~, a C8010 04epeAb , c6pac~eaeT H YAepli<~BaeT B "0" 
CHHXPOHH~~ C4eT4~K H Tp~rrep Tr3, aanpeutaR TeM CaMWM AanbHe~
wee npOXOli<AeHHe CTon-cH rHan08 4epe3 CXeMy ¢a3HpOBKH; nepeaOAHT 
aApeCHbl~ C4eT4HK 8 peli<~M C4eTa 11Ha3aA"; 3anycKaeT OAHOa~6paTOp 
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OB, cHrHan KOTOporo 3anHc~aaeT a TpHrrep 3anpoca Tr4 cocToR
HHe B~XOAa "nepeHOC11 aApeCHOrO C4eT4HKa H yMeHbWae'f"' COAep)l(aHHe 
C4eT4HKa Ha eAHH~UYi HaKOHeu, noArOTaanHaaeT c6poc TpHrrepa Trl 
4epea cxeMy aaTOMaTH4eCKOro c6poca. 3TOT c6poc npOH30~AeT cpaay 
)l(e, ecnH a HHTepaane npeo6pa3oaaHHR CTon-cHrHana He 6~no, TaK 
KaK 8 3TOM cny4ae aApeCH~H C4eT4HK, HaXOARCb B COCTORHHH "0", 
Ha CBOeM B~XOAe "nepeHOC11 AaeT norH4eCKyiO 11 111 /OH nepeBeAeH B 
pe)I(HM 11Ha3aA"/ H n03TOMy TpHrrep Tr4 OCTaeTCfl B HCXOAHOM co
CTORHHH, a OTCYTCTBHe C~rHana aanpoca /LAM = 0/ npHBOAHT K no
RBneH~IO c~rHana Ha a~xoAe cxeM~ aaTOMaTH4ecKoro c6poca. B npo
THBHOM cny4ae, T.e. XOrAa 3aperHCTPHPOBaHO XOTb 0AH0 C06~THe , 

nORBnReTCR cHrHan 3anpoca, aanpe~a~H~ c6poc TpHrrepa Trl. 
noA AeHCTBHeM KOMaHAbl 4TeH~R F(2) npH ycnOBHH, 4TO LAM 

=1, Bblpa6aT~eaeTCR c~rHan Q,H coAep)l(aHHe aApecoeaHHOH peaep
CHBH~M C4eT4~KOM R4eHKH naMRTH B~BOAHTCR 4epe3 CXeMy nponycKa
HHR Ha WHH~ Rl .;. R16. B MOMeHT apeMeHH S2 aanycKaeT CR OAHO
BH6paTop, a ero B~XOAHOH CHrHan yMeHbWaeT COAep)l(aH~e aApeCHOrO 
c4eT4~Ka, noArOTaan~aaR cneAY~ee cnoao AnR 4TeH~R. EcnH e 04e
peAHOM 4TeHHH B~BOA~ TCA COAep)l(aH~e HyneBO~ R4eHKH, TO CHrHan OA
HOB~6paTopa y)l(e He H3MeH~T COCTOAH~e aApeCHOrO C4eT 4HKa ~3-3a 
aanpeTa c BbiXOAa "nepeHoc", HO e TpHrrep Tr4 aan~c~o~eaeT eA~H~
uy. TeM CaM~M CHHMaeTCR 3anpOC, 4TO npHBOA~T K c6pocy TpHrrepa 
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P~c. 5. HnnocTpauHR HHTerpanbHOH H AH~- 

~peHUHafi bHOH fiHHeHHOCTH npeo6pa30BaTenR . 
WHpHHa KaHana - 1 He • 

Tr1, paeHo KaK H c6pocy ecex cxeM 6noKa. C6poc Tp~rrepa Trl, 
KPOMe TOrO, MO)I(eT npOHCXOAHTb 8 no60H MOMeHT C nOMO~biO CTaH-
AaPTHOrO CHrHana (Z +C)· 82 HnH CHrHana c6poca c B~XOAa 3Kc-
naHAepoa, npH nOAa4e Ha HHX c~rHana 6~cTporo c6poca. 

sun peanH30BaH Ha MHKpocxeMaX cepHH K500 8 BHAe 6noKa KAMAK 
eAHHH4HOH WHPHHbl. Ero OCHOBHble xapaKTepHCTHKH: BXOAbl pa6oTaiOT OT 
nono)I(~Ter.bH~x HMnynbcoa ECL ; A~ana30H H3MepReMbiX HHTepaanoa -
20 MKC /HnH 10 MKC/j 4HCnO rpaAaUH~ npeo6pa30BaHHR - 2 lO /HnH 
2
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/ ; MepTBOe BPeMR CTOn -BXOAOB- 35 HCj KOnH4eCTBO perHCTpHpy

eMbiX HHTepeanoe- 1 -i- 16; 4TeHHe AaHHbiX npOH3BOAHTCR ~YHKUHe~ 
F(2) no no6oMy cy6aApecy A(O) .;. A(15) , cT PYKTypa enos a: Rl .;. RlO -
npeo6paao aaHHbla:1 a 4Hcno epeMeHHOH HHTepean, Rll.;. R16 - aApec 
AaT4HKa; noTpe6nReMaA ~HOCTb - 12 BT. 

OnHcaHHaR CHCTeMa noaaonReT nony4HTb nnoTHOCTb paaMe~eHHR a 
KpeHTe KAMAK 6onee 12 KaHanoa Ha cTaHUHIO npH noTpe6neHHH 
0,7 BT/KaHan /6ea y4eTa noTpe6neHHR yc~nHTenA-$OPMHpoaaTenR/. 

Ha PHC. 5 npeACTaBneHbl cneKTpbl, CHRT~e nyTeM noAa4H Ha BXOA 
npeo6paao aaTenR cny4aHH~x speMeHHbiX HHTepaanoa; WHPHHa KaHana 
cocTaenReT 1 He. Y aepxHero cneKTpa cny4aHHble HHTepaanbl npoMOAY
nHpoaaH~ 4aCTOToa:1 20 Mfu AnR ~3MepeH~A K03~UHeHTa npeo6paaoaa
HHR H AflR 8~4HCneHHA K03~HUHeHTa HHTerpanbHOH HenHHeHHOCTH npe
o6pa308aHHR no UeHTpaM TA)I(eCTH nHKOB . 

B 3aKnl04eHHe aaTOpbl C4HTaiOT CBO~M AOnrOM B~pa3HTb 6naroAap
HOCTb n.C.30nHHY H ~.A.~UYHeHKO 3a noMO~b 8 3anycKe CHCTeM~ Ha 
ycTaHOBKe TAY, a TaK)I(e B.H.KaKypHHOH aa TeXHH4ecKyiO noMO~b . 
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