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CHcTeMa perHcTpauHH HH~MaU"'"' 
c nponop~HOHanb~X KaMep 

OnHcaHa CHCTeMa per....crpauHH HH¢0PMaUHH, nocTyna~e~ 
C nponOPUHOHanbH~X KaMep, Ha OCHOBe rH6PHAH0~ HHTerpanbHO~ 

cxeMW K405Xn1. 3neKTPOHHKa perHcTpauHH ycTaHOaneHa Ha KaMe
pax. HH$0pMaUHR no . nocneAOBaTenbHoH aeTBH nocTynaeT a npH
eMH~~ 6noK KAMAK ABO~HoH WHPH~. naoH4HWe HOMepa cpa6oTaa
WHX npoaon04eK nepeAa~TCR a 6nOK 5y¢epHoH naMRTH C 4aCTOTO~ 
30 Mru H no KaHany npRMoro AOCTyna 38M a cTon-pe*HMe 5no4-
HO.::; nepeAa4H !SM). 

MaKCHMf'~~nw.u•cr•n .nn.a.an..nn.u.;;._;.:_ - F.,r nvMCHBae"'':::X 

l"lpenpMHT 

2738/2-80 np. 
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CwcTeMa perwcTpa~ww 
WHmOpMa~HH ••• 

OH!lH. 

·166 

8 na6opaTOPHH 8~COKHX 3HeprH~ C08MCCTHO C COTPYAHHKaMH 
na6opaT0PHH RACPH~X npo6neM OH~H 6~na pa3pa6oTaHa 60nbwaR rH6-
PHAHaR HHTerpanbHaR CXeMa K405Xn1 / l / , COACP*a~aR ABa nonH~X Ka
Hana perHCTpaUHH /yCHnHTCnb, AHCKPHMHHaTOp , 3aACP*Ka, naMRTb/. 
Ha ee OCH08e B na6opaTOPHH B~COKHX 3HeprH~ C03AaHa CHCTeMa 
perHCTpauHH HH!I>OpMa4"'"', nocTyna1o~e~ c nponopuHOHanbHbiX KaMep 
/nK/. CTpyKTypHaR CXCMa CHCTCMbl perHCTPaUHH nOKa3aHa Ha PHC. 1. 
B Hee BXOART MOAYnH perHCTpau"'"' Ha 256 nposono4eK, nocneAoaa
TenbHaR 8CT8b Ha 26 HH~OpMaUHOHH~X WHH /Tene!I>OHHbiH HnH neH
T04HbiH Ka6enH/, COCAHHR~aR MOAYnH, npHCMHbiH 6nOK H perHCTP 
Bbl6opa KaMep. Ka*AbiH MOAynb /pHc.2/ coAeP*HT 16 nnaT perHcT
pau"'"' /no 16 nonH~x KaHano8 perHcTpau"'"' Ha Ka*AOH, T.e. 8 
MHKpocxeM K405Xn1/, nnaTy KOAHPOBaHHR ""6y$epHy~ nnaTy. OH 
nOAKn~4aCTCR HenocpeACT BeHHO K naMCnRM nposon04CK nK.OnHCaHHC 
3nCKTpOHHKH perHCTpaUHH, pacnOnO*CHHOH Ha nK, AaHO 8 pa6o-
Tax ' 2 ·3' . no Ka*AOMy TaKT080My CHrHany T B nOCnCA08aTenbHYIO 
8CT8b 8~B0AHTCR Cn080 AaHHbiX TOnbKO C nnaT perHCTpa4HH, HMeD
UIHX HH!I>OpMa4HIO. 

npHeMHbl~ 6nOK npeACTa8nReT co60H MOAYnb KAMAK A80HHOH WH
PHH~ H no380nReT o6cnY*"'BaTb AO 16384 nposono4eK nK. no nocne
AOBaTenb HO~ MarHCTpanH HH~OPM?UHR C nK B BHAe 26-pa3pRA
H~X enos 4epe3 BXOAHO~ pa3beM Ha nepeAHe~ naHenH npHeMHoro 
6nOKa nOcTynaeT 80 8X0AH0H perHCTp H 3anHCb1BaeTCR, KOrAa no
CTynaeT nepeAHHH ~POHT conpo80*Aa~ero TaKT080ro HMnynbca TM 
/pHc.3/ 

fiAg ma 
KOtkipoOOHufl 

lllllllllllllllll 
1DfY>OpqJOHQI~ 

IIQP 
KOMepaf 

PHc. 1. CTpyKTypHaR cxeMa CHCTeM~ C4HTbiBaHHR. 
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PHc.2. 6noK-cxeMa MOAYnR 
Ha 256 npOB01104eK lwTpHX
nyHKTHpOM noKaaaH~ reo
MeTPH4eCKHe rpaHH4~ 

TOP40B M0AY1l~/. 

~OpMaT cnoea A3HH~x: 
Rl -c R16 - 16-paapRA
HOe CJlOBO C nnaT~, 
HMe:)UieH HHiJ>OpMaUH~ B 
JlHHeHHOM n03HUHOHHOM 
KOAe; N 0 1 + N 04 - ABOH4-
H~~ KOA HOMepa nnaT~; 
N kl -cNk 6 - ABOH4H~H 
KOA HOMepa M0AY11R, Ha 
KOTOpOM pacnono*eHa 
nnaTa. 

C nOMOUib~ npHOpHTeTHOrO WH~paTopa HOMepa Bcex cpa60TaBWHX 
nposono4eK Ha nnaTe npeo6paaynTc~ s ABOH4H~A KOA. C uenbn 
COKpallleHH~ nOTOKa HH~OpMaUHH H 3KOH0MHH speMeHH 38M BBeAeH 
pe*HM noAaeneHH~ "KnacTepoe". npH 3TOM a KnacTepe KOAHpy
eTc~ T01lbKO BTOpa~ cpa6oTaewa~ nposon04Ka, KOTopaR npH AByx-, 
Tpex- H 4eT~pexnpOBOJ104HOM cpa6aT~BaHHH COOTBeTCTByeT 4eHTpy 

KnacTepa . npHeMH~A 6noK noason~eT nepeAaBaTb ABOH4H~e HO
Mepa cpa60TaBWHX npOB01104eK KaK Ha MarHCTpaJlb Kpe~Ta, TaK 
M e 6y~epHy~ naM~Tb 4epea e~XOAHO~ paabeM Ha nepeAHe~ naHenM. 

Pe*MM~ pa6oT~ 6noKa H ero napaMeTp~ aaAa~Tcn nocpeACTBOM 
3anMCH COOTBeTCTsynUierO KOAa B perMCTp~ ynpaeneHH~ no ¢YHK-
UHH F(17), no WHHaM Wl + W8 nH6o c noMOIJibiO nepeKnl04aTene~ 
n1-cn8 Ha 3aAHe~ naHe1lH: 
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~l + W4 1n1-cn81 - H3MeHeHMe 4aCTOT~ TaKTOBOrO reHepaTOpa 
T C KpaTHOCTb~ 2 OT 625 Kr4 AO 10 Mru; 

W5 (115) - "1" - pa6oT a c 6flOKOM 6y¢e pHo~ naMRT M; 
"O" - pa6oTa c 38M; 

~6 <06) - 11 0 11 
- pa604HI1 pe*HM, 

W7 (TI7) 

W8 ([Jg) 

11 111 
- TeCTOB~I1 pe*HM; 

- B TeCTOBOM pe*HMe aanHC~BaeT BO BXOAHOH 
perHcTp: "1" - ace HY11H, 

"0" - ace eAHHH4~; 
- "0" - pa6oTa c noAasneHHeM 

"1" - pa6oTa 6ea noAasneHHR 
KnacTepoe , 

KnacTepos . 

PHc.3.~noK-cxeMa npHeM
Horo 6noKa . 

npH pa60Te C 6y~epHO~ 
naM~Tb~ no BHeWHeMy CHr
Hany "nycK" (NIM) Ha Ma
rHcTpanb Kpe~Ta B~AaeTc~ 
aanpoc L IPHc.31 H aa
nycKaeTc~ reHepaTop, Ko
TOP~~ noc~naeT TaKTOB~e 

~-tMnynbc~ T(TTL) a nocne
AOBaTenbHY~ BeTBb. 4epe3 
npoMe*YTOK epeMeHH, 
onpeAen~e~~~ AnHHO~ seT
BH, a 6noK nocTynaeT 
HH~pMaUH~ C KaHep, co-
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npOBO*AaeMa~ CHrHanOM TM. T.w ~ 
4epea 15 -c20 HC, Heo6xo
AHM~x An~ o6pa60TKH, 14-
paap~AH~~ ABOH4H~~ KOA nepso~ cpa6oTaewe~ nposono4KH , conpo
BO*AaeM~I1 TaKTOB~M HMnynbCOM t(NJM), no~sn~eTC~ Ha B~XOAHOM 
pa3beMe I ECL HnH TTL I. Ha 15-11 paap~A 1n1 noAaeTc~ cHrHan 
"1" s cny4ae nepenonHeHHR lo 4eM cHrHanH3HpyeT naMn04Ka Ha 
nepeAHel1 naHenHI, aHa 16-11- CHrHan i, ecnH ecTb HH~pMaUH~. 
no CHrHany OTBeTa 61lOKa 6y~epHOI1 naMRTH (NIM) s~pa6aT~BaeTC~ 
C1leAY!0UIHI1 CHrHan t, npH4eM KOA BTOpOH npoeon04KH Y*e nOArOTOs
JleH aaAHHM ~POHTOM npeA~AYUiero HMnynbca. HaKCHManbHaR 4aCTOTa 
aanHcH s 6y~ep - 30 Mr4. 8 cny4ae npHXOAa Hoaol1 HH~OpMa4HH 
C KaMep, AO OKOH4aHH~ o6pa60TKH H nepeAa4H npeA~AYUiel1, B~pa-

6aT~eaeTC~ cHrHan nepenonHeHHR n, aanHc~eaeTc~ HOBaR HH~OpMa-
4H~, a CTapa~ Tep~eTC~, .£ln~ TOrO, 4T06~ HCK1li:J4HTb nepenOnHeHHe , 
He06XOAHMO B~6HpaTb nepHOA reHepaTOpa T H3 COOTHOWeHHR: 
T ;::: T uy¢ · n. rAe Toy¢- speMR aanHCH s 6y~ep, n - MaKCHManb
HOe KOnH4eCTBO cpa60TaBWHX npOB01104eK Ha nnaTe. 

nocne npHH~TH~ H o6pa60TKH sceA HH~OpMa4HH, nocTyna~)Uie~ 
C KaMep , no HMnynbCY T KOH CHHMaeTCR aanpOC L H OCTaHaB1lHBaeT
C~ reHepaTop T. ~1lOK rOTOB K npHH~TH~ cneAy~ero cHrHana 
"nycK". 

npH He06XOAHM0CTH no CHrHany A(l) F(O) MO*HO nepeAaTb B 38M 
AB0H4H~I1 KOA K01lH4eCTBa cpa6oTaBWHX npOBOn04eK 8 CHCTeMe, KO
TOP~H 0AH0BpeMeHHO HHAYUHpyeTCR Ha nepeAHeH naHeJlH 6nOKa. 
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np~ pa5oTe C 38M reHepaTOp T OTKn~4aeTC~. nepeAa4a AaHH~X 
B 38M BeAeTC~ no KaHany np~MOrO AOCTyna B CTOn-pe~~Me 5n04HO~ 
nepeAa4H - SM 1 41 . c~HXP0HH3al.l~~ OCytl1eCTBn~eTc~ c nOMOIJ.IbiO CHrHa
na "Hold" I S / , KOTOp~~ B~A3eTC~ Ha WI-1HY Mar~CTpanl-1 P2 B OTBeT 
Ha 06paiJ.IeHI-1e K 6nOKy , KOrAa AaHH~e He rOTOB~ K nepeAa4e. no 
c~rHany "nycK" ycTaHaen~eaeTc~ aanpoc L, e~pa6aTbiBaeTc~ 1-lM
nynbc T 1-1 noArOTaenl-leaeTc~ c~rHan "Hold". no cl-lrHany T M 
aan1-1c~eaeTc~ ~HC!>OpMal.IH~ c KaMep ~ Ha aanpoc A(O) F(O) ABOI-14Hbl~ 

HOMep nepeo~ cpa6oTaewe~ npoeono4KI-1 a~BOAI-1TC~ Ha Marl-lcTpanb. 
0AHOBpeMeHHO OH nO~Bn~eTC~ Ha B~XOAHOM pa3beMe, conpOBO~Aae
M~~ ~MnynbCOM t. npl-1 Han~4~1-1 HeCKOnbKI-1X cpa5oTaBWI-1X npOBOno-
4eK nocne nocTynneHH~ KOMaHAbl A(O) F(O) 41-1Kn noeTop~eTc~. OA-
HOapeMeHHO BbiAaeTC~ C~rHan Q = 1. np~-1 C4HTb1BaH~~ HOMepa no-
cneAHe~ cpa6oTaewe~ npoaono4K~ c~rHan A(O) F(O) . S2 a BHAe 
HMnynbca T nocblnaeTc~ a nocneAoeaTenbHY~ eeTBb. nocne 3Toro 
O~HAaeTC~ HHC!>OpMal.l~~ C KaMep, KOTOpa~ KOA~pyeTC~ 1-1 C4HT~BaeT-
C~ aHanorH4HbiM o6pa30M. Ecn~-1 KOMaHAa A(O) F(O) npHXOAHT AO 
no~aneHH~ HMnynbca T M, TO ycTaHaenHeaeT c~ "Hold" ~ aa-
AeP~~aaeTc~ 41-1Kn KAMAK. CHrHanoM T M CH~MaeTc~ "Hold", ao
ao6Hoen~eTc~ 41-1Kn KAMAK, npoH3BOA~Tc~ KOA~poeaHHe 1-1 nepeAa4a 
AaHHbiX on~caHHbiM e~we cnoco6oM. 

nocne np~H~TH~ ace~ HHC!>OpMal.IHH c KaMep no HMnynbcy TK011 
CH~MaeTC~ 3anpoc L, no KOMaHAe A(O)F(O) Ha MarHCTpanb B~Aa

eTC~ AB0~4Hbl~ KOA KOnH4ecTaa cpa6oTaaw~x npoeono4eK 1-1 CHrHan 
Q =0, 4TO 03Ha4aeT OKOH4aHHe pe~1-1Ma 5n04HO~ nepeAa4H. 

1pH He05XOAHMOCTH 0 KOn~4eCTBe cpa50TaBW~X npoaon04eK MO~HO 
y3HaTb B nn5o~ MOMeHT C nOMOIJ.IbY.> KOMaHAbl A(l )F(O) . 

npoaepKa CI-1CTeMbl. 8 6noKe npeAyCMOTpeHa B03MO~HOCTb TeCTOB 
CI-1CTeMbl. 8 pa6o4eM pe~HMe, noAaea~ TecToewe ~Mnynbc~ Ha Ka 
TOAHYY.> nnOCKOCTb nponOPl.II-10HanbH~X KaMep OT AOnOnHI-1TenbHOrO 
reHepaTopa, MOmHO npoeepi-1Tb 3neKTPOH~Ky Ha KaMepax 1-1 nocneAO
eaTenbHylo eeTBb. 

3aAaBa~ BCe "Hynl-111 1-1n1-1 11eAHHHl.lbl11 BO BXOAHO~ perHCTp, npo
eep~eM e TeCTOBOM pe~~Me np~eMHbiH 6noK. 8 3THX npoeep04HbiX 
pe~HMax cHrHan "nycK" HMHT~pyeTc~ noAa4e~ KOMaHAbl A(O) F(25) . 
An~ CHHXpOH~3al.IHH 3TOT cHrHan BbiBeAeH Ha nepeAHIOIO naHenb. 

HacTpOHKY ~ npoeepKy 6noKa MO~HO npo~3BOA~Tb c nOMOIJ.Ib~ 
KHanoK Kl ~ K4 Ha nepeAHeH naHenH: Kl - o6~HH c5poc, np~BOAHT 
5nOK B HCXOAHOe COCTO~HHe; K2 - ~MnynbC T OOCblnaeTC~ Ha KaMe
p~; nocne Toro KaK aaropHTC~ naMn04Ka i /Han~4~e ~HC!>OpMai\HH/, 

c nOMOIJ.IbY.> K4 KOA~ cpa6oTaBwHx npoeono4eK BBOA~Tc~ e 6y<!>epHyiO 
naM~Tb. nocne nepeAa4H aceH ~HC!>OpMal.IHH CHOea noc~naeTcR HM
nynbc T,T.e. npo4ecc noeTOpReTc~. Ha nepeAHeH naHenH 6noKa 
~HAHLIHPYY.>TC~ KOA~ Cpa60TaBWHX npoeOn04eK, ~X KOnH4eCTBO, CHr
Han~ i 1-1 Q. C nOMOI.IIbiO nepeKnY.>4aTeneH n6 H n7 MO~HO aanHc~
BaTb BO BXOAH~e per~CTp~ 11HynH11 ~ 11eAHH~4~11 • 
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Co3AaHHa~ c~cTeMa per~cTpa~.~~~ noaeon~eT o5cny>KI-1eaTb AO 
16384 npoeono4eK. np~ n~TI-lnpo"eHTHO~ ACne cpa6oTaew~x npoeono-
4eK BpeM~ C4~T~BaHI-1~ ace~ CMCTCM~ COCTaen~eT 90 MKC. CpeAH~~ 

noTpe6n~eMa~ MOIJIHOCTb An~ OAHOrO KaHana paSHa 270 M8T, a KO
nl-14eCTBO Kopnycoe 1-lHTerpanbH~x cxeM An~ KaHana - 0,75. 
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