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,CoBpeMeHHUe 60JibDIHe. ycTaHOBKH .UJISI $H3H'ieCKHX 3KCnepHMeH-

TOB , CO,IleplKaT· o6U'iHO 6oJibWOe, KOJIH'ieCTBO. pa3JIH'iHUX .,lleTeKTOPO,B 

( COTHH H .. TUCSI'iH KaHaJIOB) , . llHTaiOntHXCH BI:lCOKHM •HaUpS!JKeHHeM, ·. H 

3a,naqa OllTHMaJibHOtl: opraHH3aUHH 3T010 ,UHTaHHH MOJKeT,.~UTb. pewe

Ha ,TOJib~O npHMeHeHHeM · COBpeMeHHllX·,Cpe.llCTB aBT<?MaTH3aUHH, pa~ 

6oTaiOntHX Ha JIHHHH C 3BM. 

·B ;HacTomuee. npeMSI no.no6Hasr annapaTypa MOJKeT, 6UTb pa3pa6o;

TaHa Ha 6a3e'peMHKOHTOB/l/, KOTOpUe ocynt~CTBJISIIOT a~TOMaTH'ie~-. . '·• . 

KOe ynpaBJieHHe· HeCKOJibKHMH ,lleCSITKaMH KaHaJIOB B npeJle.JiaX O.UHOtl: 

KOHCTpyKTH.BHOtl: e,nHHHUU-oT.IleJibHOI"O,. ipetl:Ta .. _C COOTBeTCTBYIOntetl: 

·annapaTypon. 3TH Kpen1-u c. noMontbiO H~Teprpenc~B. H- clicT,eMHUX KbH

TpoJIJiepoB no,llKJIIO'iaiOTCSI K ,3BM, o_6pa3yll, TaKHM :?6pa30M CHCTeMy. 

UHTaHHH yJKe Ha COTHH H TUCSI'iH KaHaJIOB. . . 

B ,.llaHHOtl: pa6oTe npHBe,lleHa. OllllTHaSI . npopatSoT'K~ [ OCHOBHOI"O 
··••· .. .···· ... '•·. I 

cTpyKTypHoro 3JieMeHTa. ( Kpetl:Ta ·_c :HcTO'iHHKaMH' ni:i:coKoro _HanpaJKe-
i . _.. . . '; ' ' :·, ' v, ~- . ; • • • ; : ' ;.. ~ t . ; . 

HHSI) ,llJISI opraHH3aUHH. MHOI"OKaHaJibHOl!: CHCTeMU; BUCO~OBOJibTHOI"O 

UHTaHHSI, UOKa3aH_0.11HH: H3 .. :B03MOlKHUX napHaHTOB peweHHH: BOnpocoB 

MHOI"OKaHaJibHOl!: ,cTa6H~~3a'U~~. H ynpa~~e~~R·:6f!S npHMe~eHHSI J:fHK

ponpoueccopOB-Ha · .6a3e . peryJIHpyimuero •. : Kmi.fponJiepa .• ( peKOHTa) ,' 

peaJIH30BaHHO~O Ha .MHKpocxeMaX cpe.nHetl::HHTerpaUHH,' ~ ~:ziHOtl:JIH~ 
HHel!: aHaJIOI"OB~R cs~3H .. .IIJISI BCeX · KaHaJIOB. ripJine;iem1a~B p~6oie 

I • • ' • ' ' ' ., • ' 

KOH!pHrypaUHSI • annap~Typu ·: ll03BOJISieT noJiy_'iHTb . .llOBOJibfO Ka'ieCT--

BeHHUe· BUXO.UHUe xapaKTepHCTHKH B KalK,IlOM .KaHa_Jie . .C ·.UOCTaTO'iHO 

npOCTUM, 6e3onaCHUM H·Ha,neJKHUM 06CJIYlltHBaHHeM. I 
I 
I 

OpraHH3aUHSI MHOI"OKaHaJibHOI"O-HCTO'iHHKa: 

06R:'{HJ:ll!: peMHKOHT co.nep:i:HT MHO .. OKaHaJibHJ:ltl:·aHaJIOrOBUtl:.MyJib

THnJieKCOp ,nJIH nooqepe.nHoro o6cJiylltHBaHHH . KaHaJioB HI MHKponpo;

_ueccop; o6pa6aTUBaiOmHtl:'HH!pOpMaUHIO 0 COCTOSIHHH<3THXjKaH~~:JIOB. 
HaJIH'iHe MYJibTHnJieKcopa, o6~e,nHHeHHoro·c MHKpon~oueccopoM, 

BUHylK,IlaeT' HMeTb KOJIH'ieCTBO JIHHHtl: CBSI3H · C ·aHaJIOI"OBO'l!: HH!pOpMa-, . . I ... 
UHetl:, paBHOe'. KOJIH'ieCTBY KaHaJIOB, _'iTO HaKJia,nuBaeT . cepb,e3HJ:le Tpe-

6oBaHHH ·Ha BHeWHHe COe.UHHeHHH .H. TO'iHOCTb peryJIHpOBaHHSI ... yxe B 

npe,neJiaX Kpel!:Ta, B KOTOpOM npH HCUOJib30BaHHH HMny~;bCHUX ·npe-
. I 
o6pa30BaTeJietl: B03HHKaeT· ,llOCTaTO'iHO BUCOKHtl: ypoBeHb;llOMeX. MH-

, . . - . ·I . -
Kporipoueccop,' axo.nsrmHR·B 'cocTan: peMHKOHTa; o6Jia.nae:r H36UTO'i-

HUMH !flYHKUHOHaJibHUMH B03MOlltHOCTHMH·llPH peweHHH 3a.U~'i-CTa6HJIH-
3aUHH, Tpe6yeT ripo,. ~-.. ~-~~ k~inii'a\~)i 1 
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ARbTepHaTHBHHM BapHaHTOM ll0~06HOMY yeTpOReTBY MOXeT eny~ 

XHTb peKOHT (peryRHpyDmHR KOHTpORRep), B KOTOpOM He06XO~HMHe 
~YHKUHH ynpaBneHHR H perynHpoBaHHR' pewaDTeR npoeTHMH annapaT

HUMH epe~eTBaMH, a TO"'HOeTb eTa6HRH3aUHH_ MOXHO noRy"'HTb npe

o6pa30BaHHeM · HanpRxeHHR B. Ko~ ·no MaROH3BeeTHOMY MeTo~y ~BaR

Hero epaBHeHHR/Z/B KOM6~HaUHH e paenpe~eReHHUMH .MYRbTHnReKeO

paMH, KOTopie, B eBOD O'lepe~b,n03BORRT noriy'laTb ~eKOHTY aHa~o

roByD HH~OpMaUHD 0 Beex KaHaRaXJKpeRTa no O~HOR RHHHH eBR3H; 

Ha pHC.l. noKa3aHa opraHH3aUHR H eTpyKTypa BeeR pa3pa6oTaHHOR 

. annapaTypu. 

i} 

PHe.·t; <I>yHKUHOHaRbHaR· CXeMa annapaTypii KpeRTa .. 

AnnapaTypa KpeRTa eo~epXHT- N~' ·eTaHUHR HeTO"'HHKOB BlleOKOro 

HanpRXeHHR · ( HVS), HeTO"'HHK onopHoro:HanpRlKeHHR ( Er)_; ~OpMHpo

BaTeRb 'KOMaH~· H·:napaMeTpOB B UH~pOBOM BH~e .( GCP) ,·· pery;mpyD

mHR UH~pOBOR npoueeeop { RDP);: npeo6pa30BaTeRb HanpRXeHHe:-KO~ 

( ADC) H exeMy HH~HKaUHH (DC) . HeTO"'HHK onopHoro HanpRXeHHR 

HenORb3yeTeR ~RR ·_KaRH6pOBKH 'K03~HUHeH'i'a: npeo6pa30BaHHR ADC. 

B3aHMO~eReTBHe Me~y eTaHUH~MH,HeTO"'HHKO~ onopHoro HatipR

XeHHR H pe.OHTQM:oeymeCTBRReTCR'ROrH'leCKHMH,CHrHaRaMH no WH

HaM ~aHHUX KpeRTa DWC, a Ha aHanoroByD WHHY AW no~KRD'laDTCR 

BllXO~Hlle HanpRXeHHR KaHaROB, cornaeoBaHHUe no ypOBHRM C ADC H 

COOTBeTCTBYDmHe ·TeKymeMy a~pecy 'B peKOHTe •. ITo· BHyTpeHHHM WH

HaM DWI ocymecTBRReTCR 06MeH -~aHHUMH Mex~y 3ReMeHTaMH peKOH

Ta. 3a~aHHe KOMaH~ H napaMeTpoB-peaRH3yeTeR 3R~MeHTaMH Ha:ero 

nepe~HeR naHenH (FP). 

. ' r naBHaR ueJ!h pa60Tll peKOHTa '3aKRD'laeTeR B o6cnyli!:HBaHHH H 

HenpepUBHoa CTa6HRH3aUHH BUXO~HUX HanpRll!:eHHa ~O-eTaTO"'HO 6om>:=

WOrO·KORH'leCTBa KaHaROB. Il03TOMy ~RR CMeHU napaMeTpOB B KaHa-· 
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nax Heo6xo~HMo npepuBaHHe 3THX npoueccoB H q>opMHp.oBaHHe Bpe

MeHHux H.HTepBa~os'. ~RR · onepauHa, 06MeHa C BHeWHHMH .· yc'TpORCTBa:.. 

MH. o6umR :anropHTM pa6oni pa3pa6oTamwro peKOHTa noKa3aH Ha 

pHe.2., 

OeHOBHOA UHKR Ha"'HHaeTeR ·e ycTaHOBKH nepBor:o·a~peea (SAC) 

KaHana _KpeaTa ~;B Ct{eT"'HKe TeKymero a,.Upe;ea, .noene. "'era , ,3TOT .. aJi-> 
pee 3anHCHBaeTcR B naMRTh npoueeeopa. ( WA l. Jianee· peKOHT aHa-

: ' '' ' . . . ' c' ' '. . ' 
RH3HpyeT ·COeTORHHe. KaHa~a ( Cntr _r:,w), HenpaBHOCTb era .\ ~). 
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PHe.2.ARrOpH~M pa60TU peKqHTa. 

BKRD'leH OH_.~RH HeT. ( W) ; HanH"'He ·. B naMRTH KOMaH~U Ha BKRD'leHHe 

( S). B:.COOTBeTCTBHH. C <CHTyaUH_ea peKOHT. BK_RD'laeT ( tACHv,Sl era 

HRH. (CACHVS) BUKRD'laeT. 0,~~0BpeMeHHO C:. 3T~M ,,BllXOJlHOe Hlln~H~~-:- . 

HHe- KaHana-·cu l. no~KRD'laeTcR (SAW) .K .. npeo6pa3oBaTeRD aHa_nor-o ·. . "' . . . ,. ·.· . ., ' '. 
KO~ '{ADC). H .KOHTPOniiPYIOUICMY;: ;YC:~P~i'ICT,B,Y, (Cntr U

0
): IlpH yc_:no.,-. 

BHH U0 >Um (Urn-. MaKeHMaRbHO ~onyCTHMOe ;Blll(OJlHOe •!:l~llpS!ll:e,HHe Ka-, 

. Hana) peKOHT OTKRD'laeT_. KaHan H. c6pa_eUBaeT KOMa!I~Y .Ha er:o 
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Bo BpeMR o6cnyxHBaHHR KaHana KanH6pOBKH (E ,A ) peKOHT r m _ 
aHanH3HpyeT Ko3cpqlHUHeHT ·npeo6pa30BaHHR ADC ( Cntr .KC) -H, Kor.na 

OH OTnH'laeTCR OT He06XO.llHMOro Ha ±AK,peKOHT OTKnDqaeT .(C HVS) 

ace KaHanu - Kpetl:Ta. 

npouecc npeo6pa3oBaHHR HanpRxeHHR a KO.ll (Conv) npoHcxo~ 

.llHT npH npeauweHHH auxo.nHoro HanpRxeHHR KaHana HeKoToporo no~ 

pOrOBOrO 3Ha'leHHR UI;. ·nocne qero peKOHT npOH3BO.llHT cpaBHeHHe 

nonyqeHHoro Ko.na c 3a.naHHHM (Comp.U 1 U ). B pe3ynbTaTe aunon-
o .s . 

HeHHH .naHHOtl: onepaUHH .llnR o6cnyXHBaeMoro KaHana tpopMHpyDTCR 

HcnonHHTenbHUe CHrHanu (Gen.SE 1 PS} perynHpOBaHHRi~E-3HaK O~H6-
KH, _PS-HMnynbC CTa6HnH3aUHH) no T~KyiUeMy aipecy (SE 1 PS 1 AC). 

BTopoe cpa~HeHHe npeo6plJ.30Baimoro, ~anpgxeHHH · ( comp. U01 Up) 

npoHCXO.llHT C 3a.llaHHUM noporOBUM.Kor.na U >U , peKOHT !pOpMHpyeT 
j ·. • • . 0- p ! 

i::l!rHanu, ( Geri ~<::>. ,oT_KnD'lemm._TeKymero a.np7ca·. ( cA;HVsl KaHana . 

• B 3aKnD'leHHe ·UHKna CTa6HnH3aUHH 1 npeo6pa~OBaHHOe H·~i-Jpg~e-. 
HHe 3anHCUBaeic~ ·a·,naMHTb. peKOH;a ( WU

0
)., a': B C'leT'lHK TeKymerb 

a.npeca .no6asnReTcR e;tHHHu__a ( Ac +1) .: · onpe.nenHB, 'ITO Ac + 1 :S Amax, 

peKOHT nepeXO.llHT. B Ha'lano . OCHOBHOrO -UHKna . ,llnH o6cnyXHBaHHH 

::noro a.npeca HnH, ecnH A-+1>A ' , · oH'_nepexo.nHT B pexHM npepu-
. -c-- .. max 

BaHHH (!b). 

B pexHMe-npepusaHHH;B cqeT'lHK TeKymero _a.npeca 3anHcusaeT

CR 3a.naH'~ua '~.npec (·~~t ·~ =A .. ), . ~ocn~; q~~o np~H;Bo.nHTCR onepa-, . . s c -~ .· "~ ' ; 
UHH tiTeHHH-3anlic}l (W 1 R __ IP) ao axo.nHotl: U,()PT · ~~p_e3 ycTpo~~TBa 

(Set P) . 3a,llaHHf!' napaMeTpOB. !. O.llHOBpeMeHHO. ,llaHHUe; 3anHCb1BaDTCH 

B nopT (WPD). UHqipoBOtl: HH.llHKaUHH • (D)'.:, .lllimie !pOpMHpyeTCSI. OKOH~ 
. . . . . ....... ~' -~·· ( . ., ... ., .... , . --·, . 

'laHHe pexHM~ npepusaHHSI (I~)._ -so ape':fSI_,K<:>!oporo.:c;'leT'lHK TeKy

mero a.zipeca · c6pacusaeTcSi · ( ci.A~) ~.~ ·_liy.i(ea·o~-, coi::ToSIHHe H, npH 

ycnOBHH A >A . : cqeT'lHK 3a.naHHOro' anpeca ··TaKxe c6pacusaeTCSI c max . ,. . ; . - . 
B HOnb (Cl.A ) 1 a peKOHT, nepeXOJlHT B OCH,OBHOtl: UHKn perynHpO-S ..... , ....... . ,, . . .. .. , ·" 

BaHHSI. 

'· 
RHHHH CBSI3H Kpetl:Ta 

ECnH 'opHeHTHposaTbCSI 'Ha pa3Mepu H o61>eM· Kpetl:Ta: KAMAK, TO B 

O,llHOtl:' CTaHUHH TpOtl:HOtl: WHpHHU' MOli:HO ·'pa3MeCTHTb. 'l8Tblpe KaHana 

allic.oKoro HanpSizeHHSI;:_.a_ so iceM KpeaTe, a. 3aBHC~MOCTH oT Mec.:.. 

-TopacnonoxeHHSI 3neMeHToii• aimapaTypu, ·.no 3'2 :z:aHanoa· B npe.nenax 

3n~xeHTHoR 6a3H H TeXHO~OrH'lSCKHX BO~IIIOliHOCTea, ·.nocTynHiiX aa

_Topy. nporpaxxa pat?oTu imnapaTypH' H KOJIH'lecTBO xaHanoB a xpea-
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Te onpe.nenSIDT nHHHH CBSI3H (DWC) WHH .naJHux' Kpetl:Ta, Ha3Ha'leHHe. 

KcJTopux. npHaeneHo a Ta6miue 1. . · 

N DWC 

AW 

2 E 

3 w 

-·4 F 

5 t 

6 c 

7 PS 

AHanoroaaSI WHHa 

H3MepHTenbHaSI 3eMnSI 

COCTOHHHe KaHana. 

H~npaBHOCT~Ka~~na 

KaHan_BKnD'lHTb 

KaHan OTKnD'lHTb:; 

Ta6nuua· 

N DWC ... Ha3Ha'leHHe, :· 

8 · SE 3HaK OWH6KH i · 
9 .I 3anpeT-

10 A2 A.npecHaR WHHa 

A1 . A.npecHaSI WHHa 

N_ HoMep' cTaHUH~~( HH.ll) 

~aCTOTa nepeKnD'leHHSI 

~HBepTOpOB 

1' 
.llHana30H BbiXO,llHOr.o', HanpHlKeHHSI KaHana ( .llO 3KB) k TO'lHOCTb 

CTa6HnH3aUHH . 3TOro . HanpSIXeHH~'--( <1B) . onpe.nenHDT H'eo6XO)lHMy!d 

.llnSI 3TOrO CTeneHb UH!ppOBOl'l HRilHKaUHH, pa3pSI.llHOCTb H~·MepeH~SI H 

3a.naHHSI ocHOBHiix napaMeTpoa u ~ u' ( u · 1 u .:.3a.naHHOe' ~. auxo:UHoe 
".. ---» .. .... .. ... "~--.s o .... s o ..... "" '""'"··"· "' , _,, ........ 

HanpHlKeHHSI) B KaHan aX Ha ypOBHe 16 ABOH'i,HO -geCHTll'l~biX Pa3pSI~ 
" .. ··N--~···· ~" "-....... -- ,. •·· ~. ,....... -··-· ...... ·'. ' , .. I . •<"'""" -

AOB. Pa3M8CTHB CJiyxe6nyD HH!pOpMaUHD B ,a.npeCHOM _cnpae, nony-

'IHM. a co~TiieTcTslili"·c-.. 8iinonH·S!eiiol'l·: ilriorpa!di.io'a · cTa6Hn~3ilpy!Omero 
. . ' ,: , . .. .·, ·, I ·. . ·-' ·: 

UHKna (pHc,2), pa3Mep~OCTb BC~X cnoB H pacnonoxeHH~ ;acel'l HH-;-
• i 

!pOpMaUHH 0 KaHane BO. BCeX 3allOMHHaDIUHX 3neMeHTaX peKOHTa KaK . . .. ' ...... ,·. , . ·, I . 

3TO noKa3aHo na pHc;3, r.ne: d=(d1 1 d2)~ .neKa.nHue pa3pSI.nu .nno.:. 
, . . , , .·.j·; ' • 

H'lHO-,lleCSITH'lHOrO KO,lla, f=(£1 1 £2)- !JlYHKUHH napaMeTpOB Ka ana, . .. .. . , . I'' 
a u -3aiUHTHoe noporoaoe · HanpSixeHHe-- KaHana.· · 

1

. ·· 
p ! . . 

pacnonoxeHHe HHipopi.!a

UHH a 3neMeHTax naMSITH.annapaTypu·xpetl:Ta. 

I , :I 

HH!pOpMaUHSI o cocToSIHHH. acex KaHanoB iic:r()'~~~Ka ~oC:T~~?qHo 
npocTo pa3MemaeTCR a o.nHoM Kopnyce HHTerpanbHOtl: MHKpocxeMu 

naMSITH eMKOCTbD 4K B TOM xe nopSI.llKe,a onepaUHH cpaBHeHHSI ner-, 
5 



KO oeymeeTBHM:!l e IIOMOJllbiO 4- 6HTHOrO UH!ppoaoro KOMIIapaTopa 

IIOeJiel10B3T8JibHO !IO K3lKJlOH 11eeHTH'-IHOH UH~pe·rrapaMeTpa. 

PeaJIH33UHH !Ipoueeea peryJIHpOBaHHH H -o6eJiyJKHB3HHH KaHaJIOB 

-B.UHKJI~ e;a6HJIH33UHH eOOTBeTeTByeT.UOeJI8110BaTeJibHOeTH O!Iepa

UHH (Ta6JIHUa 2), KOTOpHe oeymeeTBJIHIOTeH BO-BpeMH o6pameHHH,K 

K3JK1lOMY KaHaJiy ~ -· 

CJiel1yiOmall Ta6JIHUa. 3 !IOKa31:lBaeT OIIepaUHH o6MeHa 113HH:!lMH' 
,•,/'' 

Ta6JIHUa 2 
,-

f d ~a3Ha'-!eHHe orrepauHR 

0 0 .3aiiHeb A1 B rraMHTb rrpoueeeopa . 

1 3arrHeb A2 B rraMHTb rrpoueeeopa 

2 llpOBepKa KOMaH11:!l Ha _BKJII0'-18HH8 (S) 

3 3aiiHCb W H F, BKJI_. /BJ:lKJI. KaHaJia., 3aiiyeK 'ADC 

- 1 d nopa3pH11HOe epaBHeHHe U
0

e U
5

,ipopMHpoBaHHe SE,IS 

2 d nopa3plll1HOe epaBHeHHe U
0 

e_ up 

3 d 3anHeb.H3MepeHHoro u
0 

B rraMHTb rrpoueeeopa. 
, 

F.:. f_ 'p K Ha3-Hii'-leime _,,_ ., Ta6JIHUa'3. 

o o o 1 3anHcb ·a.iipeea- B c.A ' · · 
, - - - ' - ,s, - ' 

0 1 1 3anHCb KOM3Hl1:!l BKJI./BHKJI;(S) 

, 1 1/0 1 3anHeb-113HHHX-D1-'-D4-(U) s -
--- 2 1/0 1 3iiiiHC~- l13HHU~ D1-D4 (Up) 

3 1/0 1 , xxxxxx , , ' ' 

1 0 X 1 3anHeb D,S BO Bee KaHaJI:!l HVS 

1 X 1 3anHeb:D(U ) BO Bee ~aHaJIH:HVS ' ,_ _,-, s , ; 
2 X 1 3anHeb'D(U')BOBee·xaHaJI:!lHVS' 

·• - -P- - _, 
3 X 1 XXXXXX. • , · - ·_ . - f , -, : ; , ' - _:, , .- ' _,-! 

2 o x 1 t{TeHHe A,D Bee~. K~IIaJICJ.B 
' - " ' ~ ' . -

1 X 1 t{TeHHe A,D(U~) BCeX 'K3H3JIOB' -

2 X 1 t{TeHH~ A,D(U ) Beex KaHaJIOB . ', , , p ,. 
3 X 1 t{TeHHe- A,D(U0) Beex KaHaJIOB···-

.3 o x 0- t{Te~He D no_,a11peey, 
' • • ~ ~ - • • ... • < • 

1 :X: o t{TeHHe n(u5 ) noa11peey. 

2 X 0 t{TeHHe D(Up) no_ a11peey: 

3 x o _ ~TeHHe _D(U
0

) no a11peey. 

,.,. 6., 

il 

I 

'lit.)., r 
·--I 

I ,.. 

"""" il' 
I''• 
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M8JKlly 3JieMeHT3MH Il3MHTH peKOHTa If BHeWHHMH_ 3all3IOIJIHMH_ _H _HHllH

K3UHOHHH~iH' yeTpoReTB3MH BO BpeMH rrpepHB3HHH. 9TOT 06MeH oey

meeTB~HeTeH B eOOTBeTeTBHH ~ peaJIH30BaHHOH Ta6JIHUeH H~THHHO

eTH ,33ll3HHH peJKHMOB. KOMaHli H rrapaMeTpOB ·pa60T:!l arrrrapaTypH; 

r 11e: , F= ('F _:_1 , F _ 2) -ipyHKUHH ·-' peJKHMOB H KOM3Hll. 06MeHa\· 

f2=(f_);f_2) ·- ltJYHKUHH''rrapaMeTpOB; · P H. K:..pa3_PHllHHR H KO_MaHll-' 

H:!lH rrepeKJIIO'-IaTeJIH.-

---- ··C-y'-!eToM a·wneH3JIOlKeHHoro;·:·a peKOHTe Hcnonb3oBaii cne.nyiO

mHA errHeOK· eHrHaJIO-B' H BHyTpeHHHX JIHHHil: CBH3H- DW! ,- !IpHBelleH~:!lX 

B Ta6mme 4. 

~ , DWI ,Ha~i}!I,'-18HHe, WHH ;_-

1 f~ t{aeToTa rrepeKJiiOtieHHHI' 15' B 

HHBepTOpOB 

fv' t{aeTOTa- BH3yaJibHOro 

KOHTpOJIH''-ITeHHH~3iiiH~H 

,F~- YI!paBJieHH_e · 3aHeceHii~M 

H HH11HK3UH8H 

·; meH-HH, onepau'Ha:: 

st. .'.cJ.p~6~cHrHaJI: ~e~~JI-:.-.· ·.",-~'', . ·.·•:· ·.''" ' 

4 F2- _ KOMaH113 

5 F1· 

: 6 -- f2 

KOM3Hlla-peJKHMOB 
: , 1 ; 

lliHHan~p~MeTpOB 

7 f!__ lliHHa napa~~:r,poa 

8:- A6 , Al1peea"aH-WHHa-.: 

g i A5 · 'A11pecHall WHHa 
* . r 

10 A4 .Al1peCHaH,WHHa, 
·'. ":< 

11 A3 A11peciial1 WHHa 
. ,- ""'"'·',' ·-·· 

12 A2: A11pe eHaH WHHa- -
' •.l_. 

13 A1' A,llP_~~-!Iall, WHHa 

· HeHHH KiJMaii.zi 

MOJKHO 3aKOH'-IHTb. paeeMOTpeHHe· oOmeR •Opr~HH3_aUHH 

annapaTypH H llaJibWe npnaeeTH KpaTioe onHeaHHe ~YHK~HOHaJibH~x ·: -~ ' . . ' . 
exeM OeHOBHI:lX 3JieMeHTOB'MHOrOKaHaJibHOrO HeTO'-IH~Ka. 

' 
CTaHUHH HeTO'-IHHKOB B:!leOKor'o: HanpHlle~HH 

_ OitHHM H3 OCHOBH:!lX 3JieMeHTOB MHOrOKaHaJibHOro HeTO'-IHHKa 
• r ·-

liBJili8T~H OT1leJibHall eTaHUHH ,: eOlleplla!llall' '-!eTHpe KaHaJia HeTO'IHH-

KOB "JiilCOKOro" HanpHJKeHH~, :q,yHKU~OHaJibHaH cxeMa :·KOTopoa noKa3a-

li:J. 1ia PI-IC. 4. , 7 



·. OT~enbH~R KaHan peanH30BaH Ha OCHOBe ~BYXTaKTHOro HHBep

TOpa (I), B~XO~HOro B~COKOBOnbTHOro .YCTpoRCTBa (HVS) H HH3KO

BOnbTHOrO perymnopa HanpSI:II:eHHSI ( LS) ·• B Ka'leCTBe .. HCTO'IHHKa 

onopHoro HanpHxeHHH ~nSI Her~ ucnon&3yeTCH ynpaBnHeMaSI HHTer

pupyimnaH naMSITb. ( IM) • B~XO~HOe • HanpSIXeHHe ~enHTenSI HVS 
1 

CHSI

TOe C nOBTOpHTenSI.(F), Hcnon&3yeTcSI B Ka'leCTBe CHrHana o6paT

HOR CBSI3H ~nSI LS. O~HOBpeMeHHo•'oHO no.nKmoqaeTC.Il K aHanoroBoR 

W,HHe _qepe3 Myn&THnneKcop·(AM) nocne ~ewHl!JpaUHH. a~peca:KaHana 

.neWHqJpaTOpOM D. 

COCT()SIHHe KaHana 3a~aeTCSI KOMaH~aMH peKOHTa Ha BKniO'IeHHe 

K B~KnKl'leHHe . ( t/C) C DWC, .:KOTOp~e, ycTaHaBnHBaiOT-.. TpHrrep COC-: 

~~~HHSI . (TO) .. B ~C()OTl~-~TC!;B y:~_Dt(!e·'.no~oxe~ni~~~ flO :.s.!~.~j_e_!J!IO~-~CO<:!OJ 
.ll.HHH TpHrrep pa36nOKHpyeT- HHTerp.HpyKllllYIO naMSITb, B~XOJtHOe Han-: 

' . ~ . . ; - . ' . ' - . ~ 

pSI:EeHHe . KOTOpOR H3MeHSieTCSI B. COOTBeTCTBHH c: CHrHanoM OWH6KH 

(SE) ~ o~pe~eneii~~a cB, p~ic~HTe, • no. rii.tnyn&cy cTaGFinH3aUHH ( PS) 

3a~aHHoa·~nHTenbHOCTH. 
i ..:__ 

AHanoroB~R MY n&THnneKcop · l!MeeT • ilononHHTen&·H~R: nS!.Y:~a: KnJO'I; 

DWC 

Chl 

Ch2-Ch~ 

PHC • 4. cllyHICUHOHan&HaSI CXeMa CTaHUHH BHC·O-KOBOnll>i'HOrO. nHTaHiUi'. 
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i. 

KOTOp~R no~KniO'IaeT HyneBoR ·naTeHUHa~ CTaHUHH K ·'aHa~orOBOR WH-
• '. ' H ' • " ' . I 

He no CHrHany y=N·I. 3Ta onepaUH.Il npOHCXO~HT BO BpeMH npouec-

e~ n'peo6pa3~B~HHSI, B~XO~Horo H~llpSI.ll[eHH.Il KaHana B Abc . B COOT

~~TCTBHH c anropHTMOM npeo6pa3oBa~HSI, 'ITO ll03BOnSI!eT CHH3HTb 
• .· . .. . I 
ypoBeHb B3aHMOCBSI3H MeiK,ny CTaHUHHMH ~0 He06XO~HMOrO ypOBHSI. . . ,, ' ,·· . ' ' . . ·) 

·· Bo BpeMSI o6pallleHHH K cTaHUHH. H oT.neni.iioMy KaHany oila •re-
. . ' . _/ ·" ---- ' . ' ' -'; · .. , .-· -~- ., . -. ' ' ! 

nepupyeT Ha' DWC OTBeTH~e CHrHan~ W H F qepe3 MYn&THnneKCOp 
.. . ' ' . . ' . . '' . . . '. ' . ·' ..... I ' 

.MS. OTBeT W COOTBeTCTByeT pa6oTaiOIJleMy HnH He pa66TaiOIJleMy Ka-
' ' ,, .. .. '·; ·' ·: '· · .. :· : .. ! '· ... 
Hany •. 'Era HCTO'IHHKOM cnyzHT TpHrrep COCTOSIHH.Il ( TQ), .KOTOp~R 

i -,,· • : . ' ~ • . "' ' '.. • •. .. . ~ I ; . . . ~ .~ /• • ' 

;MO:EeT 'ycTaHaBnHBaTbCH B Hepa6oqee COCTO.IIHHe no .:cHI1Hany TOKO-
' ·.o ' ' , i ' · - .' . . ' · ' _: I ~ ' 
·BOll neperpy3KH_HH3KOBOn~THOro perynHTOpa ~ILS).0TB8T F; 03Ha-" 

, , , .. , . .. . , . I· ' 
: 'laiOIJlHR HeHcnpaBHOe COCTOSIHHec 'KaHana, ; l!JOpMHpyeTC.Ili COBMeCTHO 

;TpHrrepoM ·.TO if' ~'CirH'IeCKHM ypoBHeM C--~~Xo~a LS, . K~ri~a· ~pH.:Bu-
-e- ·•'-.,.· ' . ~ ·•• ' .; '< •,... i - ~ • • . .. - -. •. •· ; ' ,, 

KnKl'leHHOM ·KaHane Ha.' B~XO~e LS HMeeTCSI · OTnH'IHOe, OT.,HynSI! HanpH-
:EeHHe. . ' . ~ · - · . , • .l ,_ .. j ·· · ··' 

cxeMa KOHTponH C) cne~HT '3·a HaiiH'IHeM ·n~Ta~~~~ · CTaHUHIO 

· HanpH~e~HR_, •. 3a npoxoz~eHHeM B ciaHI.uiri. ;acToTii ( fc) i nepeKniOtie

: HHH. HHBepTOpOB (I) •. 0JtHOBpeMeHHO C 3THM OHa npeo6pa3yeT llOC

'ne,nOBaTe;bHO~Tb ~1-H'~ K~nyn&coB ~~Be npo1-Haol!Ja3Hue)nocnenosa

·Ten&Ho~TH. UH pa60TH . .ilsyXTaKTH~~ KHBepTopo.B _C nay3bR Ha, Hyne: 

llpH Ha pyweHHH • ,~ KOI!Tpon~pyeMblX ; : ha p~~eT~~~: CX~M·a ':KO~Tp~n'Sl 6no

KHpyeT nepeKniO'IeHHH · HHBepTopos; cTaH'riiiH. ~-' ~a~m~IiH. ~\<I'C Ha.npaB

nHeTcH KHl!JOpMaUHH , o HeHcnpaBHOCTH (F) H iiepa6o'leiot 'cocToHHHH . , . . . ... . - . . .I 
( W) KaHanoB CTaHUHH. ':·· · ... ,. 

"-- -- \ 

i ' 
PeKOHT H' ai:mapaTypa o6cnyzHBaHK.Il · J 

llpHBe~eHH~e Ha pHC.l. OT~enbH~e 3neMeHT~ UHI!J OBOR 'laCTH 
I . 

annapaTyp~ KpeRTa pa3pa6oTaH~ Ha MHKpocxeMax cpe~Hea HHTerpa-

UHH TTL~cepHH,H Ha pHc.5 npHBe~eHa ee ynpollleHHaSI l!JYHKUHOHan&-
. . ' . i' . 

Ha.ll CXeMa; . CTpyKTypH~e KOMllOHeHT~ CXeM~ H CBSI3H. jMez,ny HHMH 

noKa3~BaDTHa ~aHHOM .pKCYHKe 061llHR xapaKTep pa6oT~annapaTy-

;•p~. ··Ha ~~HHOR. cxe~e; cn~Ba OT ~H;T;e~HHHX WHH (DJI) ~~~H~X, 
': llOKa3aH~ ycTpOllC:TBa !J!Op~HpOBaHHSI peXHMOB, KOMaH~ Kl .. ~apaMeTpOB 
BMeCTe C. a~peCHOR· .-'laCTbiO, a cnpaaa - ADC, B :KOTOpOM pacnono:a:eH 

' '' ' . i 
'KCTO'IHHK onopHoro HanpSI:EeHHSI C Heo6XO~HM~M o6cnyXHBaHHeM,3ne-

MeHT~. perynHPYDillero UH!Jlpoaoro. npoueccopa. ( B2 ,DC,~) 1 . H~Tep-
. . - I . . 

cpel!:c (I,NA~C) C.WHHOR CB.Il3H DWC .. H·3neMeHTli UHClJpOBOr HH:ZlHICaUHH 

(PD 1 DD 1 GL 1 DR). 
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OCHOBHOfi UHKJJ pa60TH H CTa6HJJH3al{HJ.I HanpSllKeHHfi B KaHaJJaX 

HC~QqHJ.!Ka opraHJi~oBaH B. COOTBeTCTBH~ ~- npo~paM~?fi ( pH·c: ~). ,H 

Heo6XO)l;HMOfi ,ll;JJ$1 ,3TOrO TIOCJJe.D;OBaTeJJbHOCTH .n;efiCTBHH ( Ta6JJ: 2.) ~ 

DWI DWC 

'PHC.S.~yHKUHOHaJJbHaSl CXeMa OCHOBHHX 3JJeMeHTOB·peKOHTa. 

.. 
·nacTOSlHHO pa6oTaJOmHR_ reHepaTop G2 c qacToTofi f=tMru o6pa-

3yeT Ha WHHaX DWI c'BHXO)l;a tpOpMHpOBaTeJJSl napaMeTpOB (GP) He

o6xo.n;HMHe TIOCJJe.n;oBaTeJJbHOCTH· pa3pSl.n;HHX HOli!:epO~ (d), tpyHKllHfi 

napaMeTpOB (f). 3.n;eCb JKe' tpOpMHpyiOTCSl CTpo6-cHrHaJJH S1 ,ll;JJSl _KalK-

· .n;oro pa3pSl.n;a H HCTIOJJHHTeJJbHHH CTpo6-cHrHaJJ s2. B , qeTBepTOM 

pa3pSl.n;e. O.n;HH H3 BHXO)l;OB GP. HCn_DJJb3yeTCSl: .D;JJ$1 · tpOpMHpOB~HHSl 

( CfC). ·nocJJe.D;OBaTeJJbHOCTJ.I· HMnyJJbCOB nocT~SlHHOH. ;,ll;JIHTeJJb!_lOCT~, 

·. nepeKJJKJqaKJmHx · imnepTopu B •KaHaJJax cTaHu~a c:·lliHH ,KpefiTa .( DWC). 
• < ' • ~ < '·'" • ' 

BHi~lliHHM nepeKJJKJq:.neJJeM. SW2' tpOpMHpOBaTeJJb ( Cf) C MOlKeT 6HTb•~ 3a

-'6JJOKHpoBaH,_ 'tlTO aBTOMaTHqecKH CHHMeT BH~OKOe . HanpSllKeHHe _ BO 

scex KaHanax KpefiTa. 10 

CMeHa TeKymero a.n;peca B .n;BoHqHo-.n;ecSlTHqHoM cqeTqHKe CAc 

npOHCXO,ll;HT C nOMOmbJO yc'rpofiCTBa CMeHH a.n;peca (RAJ , KOTOpoe 

onpe.n;eJJSleT MOMeHT 'OKQHqaHHSl o6cJJylKHBaHHSl ·KaHaJJa (£
3

, Ta6JJ. 2). 

.t:~HqHo..:.J:IecSlTHqHbJ:R Ko.n; cqeTqHKa · nocTynaeT Ha: WHHH DWI riocne 
..., ..• 

.n;elliH!JlpaUHH era B ,ll;BOHqHyJO !JlOPMY·COOTBeTCTBYJOmHM .n;elliHtppaTOpOM 

(D), a -C- BHXO.n;a 6y!JlepHHX KJJJOqeBHX 3JJeMeHTOB (B1) OH nocTynaeT 

Ha lliHHH · . .n;aHHHX (D) H 3anHCJ,IBaeTCSl · · B naMSlTb peKOHTa ( MR). B 

MJJa.n;lliHe pa3pSl.n;H a.n;pecHoro cnona KaHana. 

~BoHqHufi Ko.n; a.n;peca npeo6pa3yeTCSl .n;anee .n;elli:H!JlpaTopoM HH~ 

Teptpefica"peKOHTa'B ~eo6XO,ll;HMHe HOMepa n03HUHH CTaHUHfi H ,ll;BO..:. 

J.lqHHfi KO.n; HOMepa KaHaJJa B HeR (NA) Ha lliHHH KpefiTa (DWC). KO:.. 

Topue no.n;KJJKJqaKJT -liuxo.n;noe nanpSllKeHHe nu6pannoro Kamina K a·Ha:- · 

JJOrOBOfi lliHHe (AW) H CJJyxe6HyJO ( w; F) HH!JlOpMal{HIO K ycTpOfiCTBY 

KOHTpOJJSl (C). 9TO ycTpOfiCTBO aHaJJH3HpyeT HaJJHqHe KOMaH~H Ha 

BKJJKJqeHHe (S) KaHaJJa B naMSlTH MR, HCnpaBHOCTb.KaHaJJa (F) H, .B 

3aBHCJ.IMOCTH OT CHTyaUHHi BHpa6aTHBaeT __ Heo6xojHMHe- CHrHaJJH 

( t, CJ na BKJJKJqenHe HJJH . BHKJJKJqeHHe, nocTynaJOmHe · na lliHHH Dwc: 

Buxo.n;noe :•HanpSllKeHHe _KaHana: aHaJJH3HpyeTCSl B aHaJJoro-UHtppoiioM 

npeo6pa3oBaTeJJe .·_( ADC) H, B · onacHHX .cnyqaSlx· npeo6pa3oBaTeJJb BH

pa6aTHBaeT He06XO,ll;HMHfi CHrHaJJ (p), npH B03.n;efiCTBHH;KOTOpOrO 

Ha CXeMy 'KOHTpOJJSl· (C) •.B . naMSlTH peKOHTa _c6paCHBaeTC!Sl KOMaH.n;a 

na BKJJKJqeHHe ( SJ BH6pannoro KaHana npH noMomH !JlopMHponareJJSl 

3anHcH :( Wl • · B · .3aKJJKJqenHe o6pa6()TKH a.n;pecnoro ·en ana B naMSlTb 

3anHCHBaeTCSl .·. TeKymee, COCTOSli:IHe KaHaJJa (_w, F), H. npOHCXO,ll;HT • 3a

nycK ADC no 7ro _CHHXpOHH3HpyiOmeMy. Bxo.n;y. ( s) ;_,. 

Bo_ npeMSl npeo6Pa3oBaHHH,npeo6pa3osaTen~reHepHpyeT-IIa lliH-

HH DWI .n;Ba· ~npaB~Sl~!JiHX.'HH~epBana - ·,"Me~TBQ~o~.- BpeMeHii (B), H 
' 'i ' 

npeMeHH n!leo6plJ.~OBaHHll, ( T) . c:OOTBeT_cTBeHHO •. Bo BpeMll HX ·rio liB-;-, 

·neHHll. antqMaTHqecKH · npepuna,e_TcSl nocne.n;oaa:re.JJbHOCTb _KOMaH.n; no 

TeKyW:eMy.a.n;pecy;.n:.JISI npo8e.ne!tils_!_H3M~peHHfi ero:B~>J,CD.n;Horo Hanp~

JKeHHll. nepnua H3 HHX 3anpemaeT·BceonepaUHH.peKoHTa, a n1-opoa. 

npHHHMaeT, yqa~THe. B ~OpMH·p~BaHHH. C·~r~a~a'. 3a~p~Ta (I). Ha lliH- .· 
- - -.' . ' ~ . ' - ' ~ ~ . . ' ,_ '. ',. 

HW DWC •. 

OKOHqaHHe npouecca npeo6pa30BaHHll CHHXPO,HH3HP?BaHO ,c OKOII-. 

qaHHeM f=£
0 

( Ta()JJ. 2 l , nocne qero nuxo.n;Hofi xo.n;: ADC_ no .n;eKa.n;aM 

cpaBHJ.!BaeT~ll C 3!'-)l;aHHHM.:H .. xpaHHlnHMCH B . naMliTH · ,peKOHT~, ( M~) 

UH!JlpOBHM KOMnapaTOpOM (DC), K~>TOpHfi !JlOpMHpyeT Ha lliHHH _DWC. yn-. 

IJaBJJliKl!UHe CHfHaJJH OlliH60K (SE,PS) ~0 Bpe~ll .n;efi~TBHll f=£1: H,_; B 

CJJyqae He06XO,ll;HMOCT~ npH ~;;,£2 , CHr:HaJJ (C) OT.KJJ[(JqeHHll KaHaJJa •. : 

:II 



B 3aKnD'leHHe o6cnyXHBaHHH BR6paHHOrO KaHana 3HatJeHHe H3MepeH7. 

HOrO HarrpHXeHHH .3aiiHCUBaeTCH B ciiaMHTb MR BO BpeMH, )leRCTBHH 
r:· 

f=f3 qepe3 6y!pepHRe KnD'leBRe !JlOpMHpOBaTenH (B2) H _peKOHT,IIfi!l 

peXOJlliT · K o6cJiyXHBaHH-D cnenyDmero KaHana c .!I06asneHHeM e.[IHH~i.tr 
K COJlepXHMOMY C'leTtJHKa CAC. 

liCTO'IHHKy. OIIOpHoro KanH6pyD!Ilero HaiipHXeHHH ( Er)' IIpHCBOeH 

an pee A=AMaX; _H OH KOHCTpyKTHBHO ,pacrronoxeH B ADC, K031Jl!pHUHeHT 

· •rrpeo6pa3oBaHHsr KOToporo CTa6HnH3HpyeTc sr rro ·; ToMy:' xe. anro-

pHTMy, 'ITO H BRXOJlHRe HaiipHXeHHH'KBHanoB,- a :era 3aiiyCK B--pa-, 

6oTy OIIpe)lensreTCH.BCTpOeHHRMH B Hero_ KOMIIapaTOpHRMH-3neMeHTa

MH. 

nocne o6pa6oTKH rrocnenHero anpeca UHKna cTa6ifnH3aUHH·!pop

MHpyeTcsr HHTepBan rrpepuBaHHH G !popMHpOBaTeneM FI )lnsr orrepaUHlt 

o6MeHa·naHHRMHi :KOTOpuR pa36nOKHpyeT C'leTtJHK- GF ina !pOpMHpO

BaHHH JlByxpa3p.llJlHOlt !pyHKUHOHanbHOlt rrocne)loBaTenbHOCTH KOJlOB 

peXHMOB (F) Ha .WHHR' DWI. ECnH -Ha'lano ··HHTepBana rrpepRBaHH.Il CHH-. 

XpOHH3HpoBaHO C OKOH'laHHeM A=A ,TO KOHeU era CHHXpOHH3HpO-
MaX ·· 

BaH C OKOH'laHHeM F=F3 ; a BO BpeMH 'era_ JleltCTBH.Il :·3arrpemaeTCH 

JlOCTYII H '!pOpMHpOBaHHe CHrHanoB :Ha WHHU,~peRTa·. (DWC) CO CTopo

HR 3neMeHTOB IlpOUeCCO~a~Q.[IIIOBpeMeHHO C'3THM B Haqane~HTepsan~ 
. . . .• ~ 

B C'leT'IHK TeKy!Ilero. anpeca ( CAC, W) ', rrepeHOCHTC.Il 3aiiHCaHHRR B 

ctJeTtJHKe _ 3aJlaHHoro anpeca (CAs) · HOMep KaHana · nnsr cMeHR era 

IIapaMeTpOB, a B KOHUe ~HTepBana 'c6p_acuBaeTCH HnH.- OJlHH C'leT'IHK 

TeKymero anpeca (CA~,R)' HnH oiJa• cqeTtJHKa (CAc,CAs,RL B•Hyne

BOe COCTO.IlHHe B COOTBeTCTBHH ( pHC. 2) c rrporpaMMOlt pa6oTu. 

"·3anaHHe KoMaHJl, rrapaiieTpOB J1·· pexHMo~ o6MeHa naHHl:IMH ocymeCT>-: 

BnsreTcsr · BiiewHHMH · ::JneM:eiiTaMH. ( K-iicrronlmTenhHHR rrepeKnD'laTenh, 

Fs,'fs ·- rrepeKRD'laTe.JiH peXHMOB H napaMeTpOB COOTBeTCTBeHHO)co-' 

r JlaC_HO. peaJlH3oii"aiiHDR ' Ta'6nHue . HCTHHHOCTH . ( Ta6JI. 3) • ' li3MEmeHHe 

pesHMOB H rrapa~eTilOB o'cyuiecTBJI.IleTCH pa3)leJibHO rrpH BKnrO'IeHHOM 

COCTO.IlHHH 'rrepeKnDtJaTenelt ·F . HnH f . c'ooTBeTCTBeHHO •. llpH 3TOM s s . 
HatJHHaeT pa6oTaTb BXO)lHaH cxeMa CHHXpOHH3aU.HH .( T) , KOTOpasr 

!pa3HpyeT qacToTy · ( f · l · BH3yaJibHoro' KoHTponsr reaepaTopa G1 c 
·' ·. .. 'v. . ' ·' ' ' ' ' . 

'laCTOTOlt IIO.IlBneHHH HHTepBanoB.IIpepuBaHH.Il. 0JlHOBpeMeHHO C 3THM 

aHa 3arrpe.l!laeT pa6oTy yc.fpoac;Ba KOHTponsr ·orrepauHR (COl H pa3.:.. 

6noxHpyeT' ctJeT•lHK naHHHX ( GD, Rl; KoTopuR !JlOPMH'pyeT aa WHHu 

peKoHTa (DWil paapsrnaue tJHcna (dl ii'Hx .. 3H!iqeHHsr (D). c .i:tpyro.:. 

ro Bi.IXOJl!i _3Toro C'leT'IHKa JlaHHUe 3aiiHCUBaDTC.Il B KOMaH)lHRlt pe

rHcTp ( CR) · H o6pa3yK>T TaimM · o6pa3oM KOJl pexHMOB H rrapaMeTpOB 

(F_,f_), KOTOpUlt COBMeCTHO C !JlYHKUHOHanbHUMH IIOCneJlOBaTenbHO-
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CTHMH :F; f .H pa3p.llJlHUX .·'IHCeJI .d ·OCy!IleCTBnsreT cornaCOBaHHe BO 

speMeHH, He06XO.[IHMblX orrepau;Hf! 06MeHa .[IBHHb!MH I!yTeM ~OPMHPO-

BBIIIHI rrepeMeHHOlt !pyHKUHH F- C IIOMOIUbKl UH!ppOBOro KOMIIapaTop-
. , I '• 

HOrO !pOpMHpOBaTensr GF- H peaJIH3yeT TaKHM o6pa30M T;a6nHUY HC-

THHHOCTH 3. i 
I 

3anaHHe HnH H3MeHeHHe .JlaHHUX ocymecTBnsreTCH rrocne ycTa-
. I . 

HOBKH peJKHMOB If rrapaMeTPOB (F_,f_)c IIOMOI!lb!O BKJ!IO'le~HH KO-

MaHJlHOrO rrepeKnD_tJaTensr: .K, B pe3ynhTaTe .qero- TaKxr HatJHHaeT 

pa60TaTb C'leT'IHK )laHHRX (GD), CHHMaeTC.Il 3aiipeT CO 9xeMU K~HT

ponsr (CO) orrepaUHR, KOTopasr CTp06HpyeTCH C!pOpMHpo~aHHRM HH-, , . . I . 
TepBanOM F-, CTp06-cHrHanoM S1 H.yrrpaBnsreTC.IlKOJlOM iKOMaHJlHOrO 

perHCTpa (CR). . ! 
! 

. Bo B pe_ Msr neRCTBHsr HHTepBana F =F
0

- cxeMa KOHTponsr orrepa-. . . s I ... 
UHR (CO) IIpOH3BOJlHT CMeHy anpeca B C'leT'IHKe. 3a)laHHOro a)lpeca 

(CAS, W) C WHH _JlaHHRX .DWI OT · C'leT'IHKa )laHHRX ( GD), !3aiiHCUB~~T 
BO BXOJlHOlt ( IP, W) . IIOpT KOMaHJlY, Ha BKnD'IeHHe :HnH iBUKJIIO'leHHe . . I . 
KaHana H 3a)laBlleMRe napaMeTpU. TipK 3TOM He06XOJlHMO i OTMeTHTb, 

'ITO BXOJlHOlt nopT peanH30BaH Ha OJlHOM KOpnyce HHTerpanbHOlt . . . . . I . 
CXeMU naMHTH o6~eMOM 4X16 6HT,a 3a HCKnD'leHHeM a)lp~Ca BU6paH-. . , . . ·I , . 
aoro .KaHana Bee ocTanbHue napaMeTpu 3anHCUBaK>Tcsr ~aKxe B oc-

HOBHYK> naMsr~h peKOHTa ( MR) C. IIOMO!IlbK> !popMHpoBa.Z.en_sr 13aii~CH G~. 
, 3allHCb OJlHHaKOBUX napaMeTpOB BO BCe. KaHanu HCTO'IHHKa ocy-. , . . . . ., . . . . I,,,__ . 

l!leCTBnsreTC.Il B CKaHHpyK>I!leM peXHMe ( Fs=F
1
), KOr)la ~M1eHa HOMepa 

KaHa.ria B cqeT'IHKe 3a)laHHoro.anpeca (CAs) npoH3BOJlH~csr non,yn

paBneaHeM ,cxeMu KOHTponsr., (CO) qepe3 . cxeM:y nponycKaUHsr ( GRl_ no 
. ·-·· ·'.. , : I : 

C'leTHOMY BXOJlY (C) ·C'leT'IHKa. B 3TOM peXHMe)laHHUe, CO)lepXal!lHe:--·. ·'· .. , . ·1. 
CH BO BXO.ziHOM · nopTy. (IP), nepeHOC.IlTC.Il B. naMHTh peKOltTa ( MR) 3a 

HCKnK>tJeHHeM .'laCTH a;peCH~ro en~~~: B ;OT~polt Haxo~kTc~ HOM~~ . . . . ·. ' . .·. . ·I' .. · , 
KaHana, TaK KaK.OH 3allHCUBaeTC.Il ~O,BpeM.Il· UHKna CT~6HnH3aUHH. 

Bee napaMeTpU KaHana KanH6poBKH. 3aHOC.IlTC.Il B · llaM.IlTb peKOHTa 

( MRl'TonhK'a ~ · ~pe:lunyl!leM pexuMe c:F~=:Fc)i:~:· . : . :· 'I· · ··_ .. · . 
·. B JlBY~. n~cne)lyK>~HX peiH,Max, _ocrl!leCTBli.IleTC!~· onerauHsr '!Te..:. 

HHH )laHHiiX naM.IlTH MR H 3allHCH BCeX ··napalleTpOB. Bii6p,aHHOrO HO

Mep_a :KaHan_a:(Fs,;,F3) B ' ~opT ( PDl', c.xe.~li HHi~~aUHH 'li -T~K·~sr ze 

onepa'uHsr ocyl!leCTBJisreTcsi' B pe:KHMe CKa~HpOBaHH.Il ( Fi=Fz) Bcex 

anpecoB xaHaJioB, BKnK>tJasr H KaHan KanH6poBKH. · i 
Pi:KHMH ciCaHHpoB'aHH~ xoryT ocyl!lec~~n~:+hcSI Ha .ilayx -qacTo-

; ':. '~ :., ~ ,_.,,-· .. ... " ; -~ ,. ~ --.: -.->.; . 1 • : .- . 

TaX: c,.'IaCTOTOll: BH3yan&Horo K?HTP()Jill •( ~V) .H C. 'laCTO;t'Oll: ·q>DpKK-

poBaHHll. HHTepsana. n'pepLIBaHHll' nepeiCnritJeHHe '• KOTopux npoH3BO

,llKTC.Il BHemHHK nepexJi(()qaTeJieM swi. 
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ITopT ycTpOll:CTBa HHnHKaUHH (PD) TaKxe peanH30BaH Ha onHOM 

KOpnyce HHTerpan.bHoll: naM.HTH o6'heMO~L 4x16 . 6HT, · a · conepJKama.Hc.H 

B HeM HH,OpMaUH.Il npeo6pa3yeTC.Il H HHA~UHpyeTcR B.WeCTH UH,pO

BHX HHnHKaTopaX (DD) ,·'COOTBeTCTBYIOIJlHX· anpecy H onHOMY H3 na-,. 

paMeTpOB su6paHHoro KaHana.· 3necb ·JKe, Ha Tpex cseTonHonax, 

HHAHUHpyeTCR· COCTO.IlHHe 3TOrO KaHana (S,W,F). IToncseTKa HyJK

HHX.HHnHKaTOpOB DpOH3BOnHTC.Il C·llOMOIJlblO newif,paTopos.pa3p.HnHHX 

"!Hcen (d), suneneHH.H··anpecHoro C)l~Ba ( f=f0) H su6paHHoro. na

paMeTpa·F =fi C llOMOlllblO 'OpMHpOBaTen.H CL.CBeTonHonu.DR·Henpe

pHBHO.llOKa3HBalOT Kon KOMaHnHoro perHCTpa'(CR). 

Pe3ynbTaTH pa60TH H 3aKniO"leHHe 

Ha OCHOBe npHBeneHHHX B pa6oTe opraHH3aUHOHHHX H CTpyK

TypHHX npHHUHDOB · 6un peanH30BaW 3KcnepHMeHTanbHblll: o6pa3eU 

MiioroKaHanbHOrO HCTO"lHHKa m!TaHH.Il B o61,eMe••Kpell:Ta ,KAMAK. B 

pe3ynb.TaTe onu:rHoll: nposepKH oH noxa3aJI B n.a6opaTopHHx··ycnosH-. 

SIX cnenyiOlUHe XapaKTepHC.THKH. · 

1 .. BuxonHoe H!l;DP.HlKeHHe 

2. BHXOnHoll: TOK IM~X 
3. 'iHcno x'imanos 

0,25'-3KB 

:S3MA 

'28' 

4: TO"lHOCTb ycTaHOBKH U ' ±a:· 015% 
' '.' •'. 0 ' ... 

5. CTa6HnbHOCTb U ±0,01%/0C 
·-·~. \ ~0 
6: ITynbCaUH.Il U0 ·.•.· :sQ,5B ,·: 

7. B3aHMcicsH3b. MeJK.IIY xaHanaMH :S"o, 037. 

s: .llHana30H ycTaH~BKH· U 0, 25-'-3, 5KB. 
• ·.. ' ·''" ·, .•. ,. p -.. . 

9.· ·'iacToTa ·c·KaHHposaHH.H onepauHll: "!TeHH.H/3anHcH 1rii;'• 3ooru: 

lo:·ITHTaHHe: +3oB<ci3A.): ±12B (o;5A), ·..:6B (10A)/;:_6B (0,5A).' 

''( ·-
H3 npHseneHHHX xapaxTepHCTHK MOJKHO cnenaTh suaon,"'TO npen~ 

noJKeHHa.H cTpyxTypa: MH~·ro'x~H~nbHoro HCTO,'IH~ia ·c 6nHoll: · n~~iiea 
aH~noroB~ll: CB . .Il3H H pacnpen~neHIIHMH MynhTHnneKCOp~MH ll~3BOn.HeT 
nony~HTh.no~T~Td"l~o R:atiecTBe~HYIO H HaneJK~yiOannapaTypy B pe-

, -~. ~--:.' -~~-- ' f:: "-: ' .. '':. ' 
3ynhTaTe nposeneHHoro xoMnneKca MeponpH.HTHll: so BpeM.H pa3pa-
6oTKH. ·'''.' . . ·" . 

, 1. Bu6paH MeTon -~p:eo6pa3oBaHH.H Hanp.HJKeHH~-xon ( Meion nsoa-
, . . i ' ~ J -- .' ' - • __ .. • c ~ •• ~' -~ - • ' • • ·-

Horo cpaBHeHH.Il) H3 ycnoBHll: TO"'HOCTH H CTa6HRbHOCTH npeo6pa3y-
./ ' ' .. - : .. -. ... · ' .. ' - ~ . . 

eMHX,HM.Hanp.HlKeHHll: H llpOBepeHa npaKTH"leCKH B03MOlii:HOCTb llp.HMO-
ro HCD~nb3o'BaHHH B uenH, o6p'aTHOll: -~B.HiH ~0.1106H~~. C~CTeMH MH0-

'}4' ;· ·' }>.: 

roxaHanbHoro _perynHposaHHH 6ucTponell:CTBYIOlllero ( 3anonHeHHe 

C"leT"lHKa·c f=50Mru )·Aurr HeHHTerpHpyiOmero THna B ycnoBH.HX BH

cqxoro ypoBH.Il HMllYRbCHbiX.llOMeX. 

2. Pa3pa6oTaHa' cxeMa AUIT nsofmoro cpasHe.HH.H Ha cospeMeHHHX . . . ' 

KOMllOHeHTaX H Hall:neHo_npaKTH"leCKOe CXeMHOe peWeHHe KOMlleHca.,. 

UHH Ha"lanbHHX . ypos'Iiell:• .BHXOnHHX Hanp.Hlll:eHHll: · KaHanoB nn.H MHOrO-) 

KaHanbHHX CHCTeM CTa6HnH3aUHH - DpHMeHeHHe nono6Horo npeq6pa

. 30BaTen.H COBMeCTHO- • C nononHiiTenhHHMH KniO"leBHMH 3neMeHTaMH, 

YCTaHa'sJJI!BaeMb!Mll Hac BhiXOJWX MY nbTHnneKCOpOB, C COOTBeTCTBYKllllell: 

JIOrHKOll: ynpaBJJeHH.Il HMH.' TaKa.H KOM6HHaUH.Il· ll03BOnHna -nony"lHTb 

B3aHMOCB.Il3-b Mexny pa6oTalOIJlHMH KaHanaMH B npHBeneHHOll: annapa

Type Ha ypoBHe ±0,037. , B pe3ynhTaTe "!ero TO"lHOCTb perynHpo

BaHH.Il Hanp.HJKeHH.Il .s xaHanax ysenH"lHnacb B 5-10 pa3 no cpaBHe
HHIO c Te.M Xce· AUIT, HO '6e3 KOMne'HcauHH. 

3.BBHny T.oro, . 
HMeeT nocTaTO'IHO 

"'TO xapaxTepHCTHxa AUIT nsoll:Horo cpaBHeHH.H 
Manoe ( <10- 6B ). ~ cTa6Hni.Hoe cMemeHHe· HYn.ll; 

B npouecce asToMaTHqecxoi:i xanH6poBKH ero xoil,,HUHeHia npe:.. . . . ' 

O~pa30BaHH.Il HCDOnb30BaHa TOnbKO onepaUH.Il CTa6HnH3aUHH HaKnoHa 

xapaKTepHCTHKH npeo6pa30BaHH.Il. 

4. B IIPHBeAeHHOH CHCTeMe CTa6HnH3aUUH HCDOnb30BaHO enHHCT

BeHHOe Ha BeCb Kpell:T ODOpHoe xanH6pOBO'IHOe HaDpRlKeHHe, a CTa-

6HnbHOCTb .suxonHoro HanpRlKeHHR xalKnoro KaHana. onpenenl!eTcli B 

OCHOBHOM CTa6HnbHOCTblO B~~OKOBOnbTHHX nenHTenell:. H COOTBeTCT

BYKllllHMH napaMeTpaMH cornacyiOlllHX onepaUHOHHHX yc.HnHTenea. 

5. Pa3pa6oTaH c'nononHHTenbHHM ycnOBHeM KOMDaKTHOCTH p.Hn 

nHHell:HHX H norH"leCKHX ~Xe~; ~~niO"laR H HCTO"'HHK llHTaHHR. 

6. ITpH pa3pa6oTxe oco6oe BHHMaHHe ynen.Hnocb cpencTBaM 3a

lllHTH ~aK CaMoro HCTOqH~Ka, T~~ H ero Harpy3KH. C 3TOll: ue.nblO 6H-
, • ·' _.-. • • ? • • 

na llOCTPoeua CTpyKTypa KOHTpOnR H COOTBeTCTBYKllUHe 3alUHTHHe 
> • • ' - • -

ycTpOll:CTBa, KOTOpHe npaKTH"leCKH HCKniO"lalOT DORBneHHe Ha.BHXOn-
. / 

HHX pa3'beMaX-DOBHWeHHOrO Hanp.HlKeHHR. 

'1. C'TO~K~ 3peHH~ TeXHHKH 6e3onaCHOCT~~pHBeneHHaR KOHCT

pyKUHR .BHCOKOBOnbTHOrO HCTO'IHHKa RBRReTCR, DO MHeHHIO aBTOpa, 

HaH6onee TeXHOnorH"!HOit, TaK KaK OHa D03BOn.HeT nosonbHO DpOCTO 

noKanH3HpoBaTb BHCOKOBOnbTHble y3nH H, nocne HX 3anHBKH 3neKT

pOH30nRUHOHHHM KOMnayHnoM, B CTaHUHH npaKTH"leCKH HCKniO'IaDTCR 

OTKpHTHe KOHTaKTH H WHHH C BHCOKHM HartpRlll:eHHeM, "'TO ynpomaeT 

HacTpoaxy roTosoa annapaTypu. 

s.orpaHH"leHHe B '!Hcne xaHanos npHseneHHOll: KOHCTpyKUHH. on

penen.HeTc.H OTCYTCTBHeM Manora6apHTHHX H CTa6HnbHbJX BbJCOKO-
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MHoroK.aHanbHbl~ 1-!CTO'IHI-~K BbiCOKoro H~lnPA>Kel 

Ha 6a3e peryni-~pyiOIUero KOHTponnepa 

c pacnpe.a.eneHHbiMI-1 MynbTI-~nneKcopaMI-~ 

npi-!BeP,eHO KpaTKOe Oni-~CaHI-~e OnbiTHO~ 
-·. '\ 

1-!CTO'IHI-!Kal BbiCOKOrO HanpA>t<eHI-!A C '11-!CflOM K 

>t<eHI-'ieM ,11,0 3 KB 1-1 TOKOM AO 3 MA Ha KaHan. 3 

· H ynpasneHI-!e HMH OCyUieCTBnAeTCA UI-IQlpOBblll. 

1-1 HI-!3KI-IM ypOBHeM B3ai-!MOCBA31-! (< 0,03%) Me> 

. Pa6oTa BblnOnHeHa s f1a6opaTopHI-~ AAepHbiX 

Coo61l.leHHe 06'be,nHH~HHoro HHCTHTyT8 R,nepHl 

nepeBOA aBTOpa 

Popov A.A. 

Multichannel High Voltage Supply on the Base 

of Controller with Distributed Multfplexers 

The article contains a short description abou 

multichannel high voltage supply with numben 

·voltage up to 3 kV and current up to 3 rnA for • 

of the outputs voltages are produced by digital 

low (< 0,03%)'crosstalk among the channels. · 

The investigation has been. performed at th 

lems, JINR. 
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