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B pa6are COAe pXCHTCSI onHcaHHe KOPPeJI5ID;HOHHOI'O aHa.TIH3aTopa Ha OCHOBe 
D,Hq>poBbIX CHnia.TibHblX npo:a;eccopoB TMS320C25 AJI51 HMITYJibCHblX HCToqHH
KOB HeHTPOHOB H npHBeAeHbl pe3yJibTaThl H3MepeHH51 cneKTpa 06pa3:a;a Ha 
q>ypbe-AHq>paKTOMerpe BblCoKoro pa3pemeHH51 (<I>JJ;BP) Ha HMITYJibCHOM peaK
Tope HBP-2. IlpeAJioxceH RTOF-KoppeJI51TOP Ha 8000 KaHa.TIOB.Pea.TIH3oBaHHblH 
Ha PC c TpeM51 ITJiaTaMH DSP H HMeIOm;HH no cpaBHeHHIO c cym;ecrByrom;eH 
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RTOF -Correlator Based on Digital Signal Processor 
TMS320C25 for the High Resolution Fourier Diffractometer 
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The DSP-TMS320C25 based correlation analyzer for the high resolution 
Fourier diffractometer (HRFD) at a pulsed neutron source is described. A test 
experiment for measuring spectra from a sample on the HRFD diffractometer 
at the IBR-2 pulsed reactor is reported. The proposed correlation analyzer for 
8000 channels is based on three DSP-PC boards and thus will cost ten times less 
and will be essentially smaller in size than the RTOF-correlation parallel type 
which is now operating on the HRFD. 

The investigation has been performed at the Frank Laboratory of Neutron 
Physics, JINR. 
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• 
B JIH~ C 1992 ro..u J(eACTByeT C03.l,8.HHJ,IA no COBllecTHOIIY 

poccK8CJto-tH8CKOIIY Dp<>eKTY He8TpoHHW8 cpyp&e-.lffCllpaJtTOlleTp 

BWCOJtoro pa3pewe1DUI ~.lBP [ 1 J , npoTarHIIOII 1taroporo SIBJUleTCJI 

Jllf4>paltT011eTp ~HHKC Ha CTallHOHapHOII pealtTOpe B IIHJI~. 

HCDOJ1&30BaHHe cpyp&e-npepWBaTeJUI B pemu1e JtoppeJUUU{OHHOro 

aHaJIH3a o6paTHOro BpelleHK DpOJleT& no3BOJISleT cy.ecTBeHHO 

(npH11epH~ B 15 pa3) YJIY'IIIIHT& pa3pelll8Dllyl> cnoco6HOCT& 

.lffll)paltTOlleTpa no cpaBHeHKI> c .apynum. paooT8JlllHJIH Ha HSP-2 

cneJtTpOlleTpallH, npH He3Ha'IHTI!Jl&HOII y11eH&111eHHH CBeTOCHJU,l.' 

Q.Ulol H3 BUHWX H .-oporocTOJIIUD[ 3JieltTpoHHYX 1f&CTeA 

Jllf4>paltTOlleTpa _ SIBJUl8TCJI RTOF-Jtoppe.1UITOp (Reverse Uae-of

fllght) DapaJIJleJI&Horo nma Ha 8196 BpelleHHWX JtaHaJIOB, 

pa3pa6araHHw8 B UeHTpe TeXHH'lecltHX HCCJI8J{OBaHKA 3cnoo B 

~HH.n.SUWIH (2). ,la.n&HeAlllee pa3BHTHe yCTaHOBKH Tpe6yeT 

yBeJIH'leHHSI JtOJIH'lecTBa BpelleHHWX KaHaJIOB cy.ecTsy11111,ero 

aHaJIH3aTOpa. Kpo11e Toro. yeeJIH'leHKe 'IHCJla He8TpoHHWX 

Jl8TeltTOpOB nOTpe6yeT C03Jl,aHHSI HecltOJl&JtHX HaltOIIHTeJl&HWX CHCTell 

Ta1toro THDa. B ,llaHHOA pa60're DpeJlCTaBJleH pa3paooTaHHw8 

aBTopallH sapHaHT RTOF-KOppe.1UITOpa Ha OCHOBe llH«l>POBOro 

cHrHaJl&Horo npoueccopa, HllelllllHA no cpaeHeHKI> c 

RTOF-Jtoppe.1UITOp011 napanneJll,HOro THOa no'ITH Ha JlBa nopR,llKa 

118H&WYI> CTOHIIOCT& H He6oJI&WHe ra6apHTY. 

1. KOppe.1UIUHOHHaSI cneJtTpolleTpHSI Ha HIIDYJl&CHYX HCTO'IHKKa.X 

ueATpoHOB 

.lJISI yseJIH'l81DIJI 3cpcpeKTHBHOCTH 11eTOJlOB aHaJIH38 no spe11eHH 

npOJJeTa HeATpOHOB 6onee 20 JieT Ha38.ll 6YJIH npeJlJl<meHY JtBa 

11ero..u - ltOPPeJISIUHOHHW H T8Jt Ha3WBaellw8 cpyp&e-11eTOJl (3). 

0.JtHaKO TOJl&JtO coece11 HE!,18.BHO DOSIBHJIHC& JteACTBYlllllHe 

YCT&HOBJtH, 3JI8KTpOHHJta KOTopwx JlOCT8TO'IHO DOJIHO YJlOBJleTBOpSleT 

Tpe6oBalDIJIII 3THX 118TO)lOB (4,5). 
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3a.natra. H3MepeHHR cneKTpa ynpyro pacceRHHYX ueHTpOHOB 

11eTOJlOM 110,nynRUHH nyqKa ueuTpOHOB MOXeT 6~b cse,neua K 3a.llaqe 

onpe,neneHHR HMnynbCHOH xapaKTepHCTHKH nHHeHHOH CHCTeMY, ua 
cooTBeTCTBYlll!Ulli ~YHKUHH BXOJl KOTOpOH nOCTynaeT cHruan, 

MOJlY RRll,HH nyqKa ueHTpOHOB , a BYXOJlHYM CHrHanOM RBnReTCR 

HHTeHCHBHOCTb ueHTpOHOB, perHCTpHpyeMYX ,neTeKTOpOM. B TaKOH 

CHCTeMe BYXOJlHOH cHrHaJI c ToquOCTbll ,no ~uosoro wy11a, ue 

110,nynHpye11oro npepYBaTeneM, onpe,nenReTcR coepTKoH: 

r.ne 

I(t)= J B(T)h(t-T)dT, 

I(t) - BYXOJlHOH ~Hruan 

B(t) - BXOJlHOH CHruan 

(1) 

(perHCTpHpye11aR HHTeHCHBHOCTb ), 

(~yHKIUIR 110.llYRRll,HH), 

h(t) - HMnynbcHaR xapaKTepHCTHKa (cneKTP ueHTpouos). 

H3BeCTHO, qTO MR nHHeHHYX CHCTell C nocTORHHYIIH 

xapaKTepHCTHKa h(t),onpe,nenReMaR KaK 

BXOJlHOH cHruan a(t), CBR3aua 
napa11eTpa11H HMnynbCHaR 

peaKIUIR CHCTeMY ua 
npeo6pa30BaHHell ~ypbe C tra.CTOTHOH xapaKTepHCTHKOH 3TOH 

CHCTeMY H MOXeT 6~b BOCCTaHOBneua no ~YHKll,HH B3aHMHOH 
cHruanoo, ecnH KOppenRll,HH BYXOJlHOrO H BXOJlHOro 

aBTOKoppenRIUfOHuaR ~YHKIUIR BXOJlHOrO cHruana se,neT ce6R KaK a

~YHKIUfR. OfCll)J,a cne,nyDT TpH cnoco6a 110.nynRll,HH H, 

cne,nosaTenbHO, TpH THna npepYsaTeneH, KOTOpYe ucnonb3YllTCR 

MR onpe,neneHHR HMnynbCHOH xapaKTepHCTHKH (B }lalllell cnyqae, 

cneKTpa ueuTpOHOB no BpeMeHH nponeTa). 3TO OJlHOllleneBOH 

npepYsaTen& ~pMH, ~yp&e-npepYsaTenb H nceo,nocnytra.HHYH 

npepYsaTen&. Ha ycraHOBKaX, pa6oTallllU{X Ha HMnynbCHYX 

ueHTpOHOB, BXOJlHOH 110,nynHpyllllU-IH cHrnan 
HCTO'IHHKaX 
onpe,nenReTCR uanoxeHHe11 HMnynbca HCTO'IHHKa H 110,nynRUHH, 

HCil0Rb30BaHHH co3,1J,aBae110A npepYsaTene11. Uo3TOMY npH 

~yp&e-npepYsaTenR ueB03110XHO npRMoe npHMeHeHHe TpaJlHIUIOHHOro 

~yp&e-11eToJJ.a MR soccrauosneHHR cneKTpa. KoppenRIUfOHHYH 11eTOJl 
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aHaJIH3a srnmufrcg npe)UIO'iTHTeJibHl,IM )t}ISI HMny JlbCHl,IX HCTO'iHHKOB 

HeHTpOHOB. B Jlll~ 3TOT MeTOA npHMeHSleTCSI C Hatra.Jla 70-x rOAOB. 

B pa60TaX [6, 7; 8] AaHO onncaHHe annapaTyp1,1 AJISI ABYXMepHoro 

KOppeJISll.(HOHHoro aHaJIH3a C HCnOJib30BaHHeM nceBAOCJIY'iaHHOro 

npep1,1BaTeJIS1. Ha AeHCTBYDUleM B HaCTOSlmee BpeMSI 

~ypbe-M~paKTOMeTpe Bl,ICOKoro pa3peweHHS1 Tane HCnOJib3yeTCSI 

KOppeJISll.(HOHHl,IH MeTOA aHaJIH3a cneKTpa. DTJIH'iHe 3aKJill'iaeTCSI B 

TOM, '{TO HCnOJib3yeTCSI ~ypbe-npepYBaTeJib, pa60TaDUlHH B 

cnel.(HaJibHOM pemMe H3MeHeHHSI CKOpOCTH H ~31,1 BpameHHSI, a 

npouecc ~pMHpoBaHHSI cneKTpa HAeT B peaJibHOM -BpeMeHH. 

CorJiaCHO KOppeJISll.(HOHHOMY MeTOAY, BpeMeHHOH cneKTp 

ynpyro pacceSIHHl,IX HeHTpOHOB MOZHO HaHTH no CJieAyDUleH ~pMyJie: 

h(t)= J l(T)B(T-t)dT. (2) 

C y'ieTOM ABOHHOH MOAYJISll.{HH HeHTpOHHoro nyqKa co~epmwoe 

K~oro BpeMeHHoro KaHaJia S(n) RTOF-KoppeJISITOpa 

onpe~eJISleTCSI BYp~eHHeM 

S(n) = J I(t)C(t-L /V )M(t-L /V )dt, 
c n ■ n 

( 3) 

rAe 

C - ~YHKl.lHSI MOAYJISll.{HH HeHTpOHHoro nyqKa ~ypbe-npepYBaTeJieM; 

M - HMilYJibC HeHTpOHHOH BCnl,IWKH peaKTOpa; 

n - HOMep BpeMeHHoro KaHaJia aHaJIH3aTopa; 

L - pacCTOSIHHe OT HCTO'iHHKa HeHTpOHOB AO ~eTeKTopa; . . 

L - pacCTOSIHHe OT npepYBaTeJISI AO ~eTeKTOpa; 
C 

V - CKOpOCTb HeHTpOHOB, COOTBeTCTBYDUlaSI BIIDpaHHOMy KaHaJIY n . 
aHaJIH3aTopa. 

){Jig peaJIH3aUHH 3TOH ~PMYJil,I B napanJieJibHOM 

RTOF-KoppeJISITOpe [SJ HCnOJib3yeTCSI annpOKCHMal.(HSI MOAYJIHPYDDlHX 

~YHKl.{HH JIOrH'ieCKHMH CHrHaJiaMH H ~pMHpoBaHHe 3MepDHHl,IX 
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CHrHaJIOB C nOMOlllbl> C~BHrOBl,IX perncrpoB. HaKOnJieHHe cneKTpa 

Be~eTCSI B napanJieJibHl,IX C'ieTHl,IX KaHaJiax, )t}ISI KOTOp1,1x 

pa3pewaJlllU{H CHrHaJI onpeAeJISleTCSI JIOrH'ieCKHM COBnMeHHeM 

3Mep:a:aHHl,IX CHrHaJIOB MOAYJISll.{HH (pHc.1a,6). AJISI ~pMHPOBaHHSI 

Tpe6yeMYX ~epzeK CHrHaJIOB )t}ISI KaI,D;Oro C'ieTHOro KaHana 

OTHoweHHe 'iaCTOT C~BHra perHCTpOB 3a,lta8TCSI OTHOUJeHHeM 

paCCTOSIHHH L / L ' a tJaCTOTa ~BHra MHHl,IX B perHCTpe 
■ C 

~YHKUHH MO~YJISIUHH HeHTpOHHoro ny'iKa onpe~eJIS1eTcS1 WHPHHOH 

BpeMeHHOro KaHaJia aHaJIH3aTopa. MSI nOMBJieHHSI ~HOBOH 

COCTaBJISIDUleH A8T8KTOpHoro CHrHaJia, He MOAyJIHpoBaHHOH 

npep1,1aaTeJieM, O~OBpeME!HHO H3MepSll>TCSI ~Ba 

COOTBeTCTBYDUlHX npOTHBOnOJIOZHl,111 ~3aM CHrHaJia 

npep1,1BaTeJIS1. -Pe3yJibTHPYDDlHH cneKTP BYCOKoro 

cneKTpa, 

MO~YJISll.{HH 

pa3peweHHS1 

Bl,l'iHCJISleTCSI no pa3HOCTH ~BYX cneKTPOB. 3JieKTpOHHKa 

napanJieJibHOrO RTOF-KoppeJISITOpa COAepmT ~Ba H3MepnTeJibHl,IX 

KaHaJia no 8196 aHaJIH3aTopHYX C'ieT'iHKOB ~- KOHCTPYKTHBHO 

aHaJIH3aTOp nocTpoeH no MOAYJibHOMY npHHl.lHilY Ha OCHOBe 3aKa3HYX 

cnel.(HaJIH3HpOBaHHl,IX MHKpocxeM (ASIC) H 3aHHMaeT B eBpOKpeATe 

18 CTaHl.(HH pa3MepoM 9U. 

2. RTOF-aHaJIH3aTop Ha OCHOBe l.lH~poBoro CHrHaJibHOro 

npoueccopa 

RTOF-KoppeJISITOp Ha OCHOBe ~BOHHOH JIHHHH 3MepZKH 

SIBJISl8TCSI aHaJIH3aTOpOM napanJieJibHOro THna, ocymeCTBJISIDUlHM 

HaKOnJieHHe cneKTpa B peaJibHOII BpeMeHH. OH npeAHa3HatJeH )t}ISI 

pa60Tl,I KaK Ha CTal.(HOHapHYX, TaK H Ha HIIIlYJibCHl,IX HCTO'IHHKax 

H8HTpOHOB. OAHaKO B cJiy'iae HMilYJibCHOro HCTO'IHHKa HeHTPOHOB 

cymecTByeT B03110ZHOCTb pa3A8JIHTb BO Bpe11eHH npouecc1,1 npHeMa H 

o6pa6oTKH BXOAHYX MHHl,IX B ~OM l.(HKJie peaKTOpa. 3TO 

no3BOJISl8T npHM8HSITb Bl,l'iHCJIHTeJibHl,18 ycTpOHCTBa, 

nOCJie~OBaTeJibHO o6pa6aTYBaDUlHe MHHl,le )t}ISI ~oro KaHana 
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PULSED 
SOURCE 

RTOF CORRELATCJI 

M 

SORCE-PULSE 
PICI-UP 

l'"r.:-t---------lf--'----• 
I'- 1:~--

n 
DETECTOR 
Pi.II.US 

CIIOP[R Sl8MIIL 
POCK-UP 

SIWI.E 

a) ~YHKUHOHaJibHaSI cxeMa ~ypbe-,nH~paKTOMeTpa Ha 

HMnyJibCHOM peaKTope H BpeMeHHble ,nHarpaMMbl CHrHaJIOB. 

Clock Fe __ -., 

Chopper pick-up C(tl 

Fe/Fa • La/Le 

Neutron counts n 

Clock Fm ___ .., 
Moder~tor pulse 

M(tl 

c011nter 
Y, 

n 8000 

shift-register 

co•nter 
Yn 

shift-register 

n 8000 

6) CTpyKTYPHaSI cxeu KOppeJIS1ropa Ha OCHOBe ,JlBOIDIOA 

JIHHHH 33.nepECH. 

PHC.1 
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'1 
J 

aHaJIH3aTopa B cooTBeTCTBIDI c IJK>pMynoll (3). nepexo)Ul K 

,nHCKpeTHOH no BpeMeHH Bepcm1 CHrHaJIOB, cyMMa OTcqeTOB, 

HaKanJIHBaeMaSI B KBi,!{OM KaHaJie 3a O,nHH HMilYJibC HcroqHHKa 

HellTpOHOB, npH6JIH][eHHO MO:EeT 6b1Tb npe,nCTaBJieHa B CJie,nyllUleM 

BH,ne: 

l=J+p 

S(n) =}: I ·c 
l l-n, 

l=J 

r.ne j = [n x L /L J, 
a C 

p - UIHpHHa HMilY Jlbca HCToqHHKa HeHTpOHOB 
B ,nHCKpeTaX BpeMeHHblX HHTepBaJIOB, 

(4) 

II, cl- ,nHCKpeTHoe npe,ncraBJieHHe CHrHaJIOB I(t), C(t). 

OTcn.na MO:EHO c,neJiaTb BblBO,n, qTo BblqffCJIHTeJibHaSI CHCTeMa, 

BJ,IJJOJIHSllllJlaSI ~YHKUHH RTOF-KoppeJISITOpa, ,nonHa· o6ecneqffBaTb 

BblilOJIHeHHe NxP onepaUHll YMHO~eHHSI H NxP onepaUHll cyMMHpOBaHHSI 

3a nepHo,n CJie,noBaHHSI HMilYJibCOB HCTOqHHKa. ,nJISI N=SOOO, r.ne N -

qffCJIO KaHaJIOB RTOF-aHaJIH3aTopa, npH cy~eCTBYlllllHX napaMeTpax 

HMilYJibca peaKTOpa HBP-2 (qacToTa-5 ru, UIHpHHa HMilYJibca - 320 

MKC), Tpe6yeMaSI npOH3BO,nHTeJibHOCTb BblqffCJIHTeJibHOH CHCTeMbl 

cOCTaBJISleT 16 MIPS. C yqeTOM BblqffCJieHHSI IlOJIOEITeJibHOH H 

oTp~TeJibHoll cocTaBJISlllUlell pe3yJibTHPYlllllero cneKTpa 3TY 

BeJIHqffHY, B npHHUHDe, Ha.no y,nBOHTb. TaKaSI npoH3B0,nHTeJibHOCTb 

npH BblqffCJieHHIDI KoppeJISIUHH B nocJie,noBaTeJibHOH BblqffCJIHTeJibHOH 

CHCTeMe MO~eT 6b1Tb ,D;OCTHrHyTa npH HCilOJlb30BaHHH COBpeMeHHblX 

CHrHaJibHblX npoueccopoB. K QTJIHqffTeJibHblM oco6eHHOCTSIM 3THX 

npoueccopoB OTHOCHTCSI HaJIHqffe B Ha6ope KOMaH,n 6a30BblX 

onepaUHJl, opHeHTHpoBaHHblX Ha BblqffCJieHHe CBepTKH, KOppeJISIUHH H 

npeo6pa3oBaHHll ~ypbe. TaK, BwpaHHblH HaMH CHrHaJibHblH 

npoueccop · TMS320C25 ~HpMbl Texas Instruments [9) Il03BOJISleT 
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Bl:,IIJORHSITb onepainm YMHoxeHHSI ~BYX 16-pa3p~HYX 'IHCen H 

cyMMHpOBaHHe pe3ynbTaTa C 32-pa3p~HYM aKKYMYRSITOpOM B O~HOM 

UHKne 3a 100 He. Bonee coBpeMeHHwi npoueccop TMS320C52 

o6ecne11HBaeT npOH3BO~TenbHOCTb ~o 40 HIPS. 

)lJISI IlOCTpoeHHSI npOTOTHna KOppensrTopa 6Yn KO~epHH3HpOBaH 

pa3pa60TaHHYH paHee [ 10] Ko~ynb UHq>poBoro CHrHaJibHoro 

npoueccopa ~SI nepcottanbHYX 3BM. B Mae 1993 roM Ha ycTaHOBKe 

Cl>)lBP 6YRH npoBe~eHY HCilYTaHHH pa3pa60TaHHoro aBTOpaMH 

MaKeTHoro BapHaHTa RTOF-aHaRH3aTOpa, 

H3rOTOBneHHYX B CTa~apTe IBM PC nnaT: 

UH<PpoBoro cHrttanbHoro npoueccopa C UCII) 

onpo6oaaHo ~Ba anropHTKa peanH3aUHH 

KoppensrUHH cornacHo q>opMyne . (4). 

COCTOSIIQero H3 ~BYX 

BXO~HOH IlRaTY H URaTY 

C WHHOH ISA . BYRO 

Ha UCO BY'IHCReHHSI 

B _nepBOK cnyqae 

HCil0Rb30BaROCb onepaUHH cyKMHpOBaHHSI Ha yqacTKax He Hy neBYX 

3Haqemm, KO~YRHPYlllllero CHrHana npH npe~BapHTenbHOK 

KO~poBaHHH ~TenbHOCTH nonynepHO~OB ff. BO BTOPOK cnyqae 

HCilORb30BanHCb KOMa~ y1moxeHHS1-CYIIKHpOBaHHSI ( MAC ) 6e3 

npe~Bap~TenbHoro aHanH3a CHrttanOB. IlpH 3TOK YlleHbUJeHHe 

BpeKeHH•BY'IHcneHHH B nepBOK cnyqae~OCTHrancsr TORbKO Ha KaRYX 
' CKOpOCTSIX BpalQeHHSI. npepYBaTensr. 

CTpyKTypHaSI cxeKa BXO~HOH IlRaTY npe~cTaBneHa Ha. pHCYHKe 2. 

nepe~ HaqanoK .. H3Kepemm ynpaBnsrllUleA nporpaKKoA nepcottanbHoro 

KOKilb~Tepa B COOTBeTCTBYlllllHe perHCTpY BXO~HOH nnaTY 3aHOCSITCSI 

3HaqeHHSI · ~epXKH Haqana perHCTpaUHH, BpeKeHH perHCTpaUHH 

HHq>opKaUHH, 3a o~y BCITl,IWKY peaKTopa, a Taoe 3HaqeHHe 

BLl6paHHOH WHpHHY BpeMeHHoro Kattana. IIIHpHHa BpeKeHHOro 1(8.HB.Jla 

MOXeT BOOHpaTbCSI B ~Ila30He OT lMKC ~o 32MKC. 

nporpaKMHPY.eKaSI , 3~epxKa CHrHana COCTOSIHHSI npepYBaTensr 

onpe~ensreT Haqano perHCTpHpyeKoro cneKTpa H HMeeT 

KaKCHMaRbHoe 3HaqeHHe 16384 BpeKeHHYX KaHaROB. nepe)laqa 

Hffq>oPKaUHH Ha nnaTy ucn pa3pewaeTCSI npH HaRH'IHH CHrHB.Jla 

"Enable". B cqeT'IHKe Ii, COCTOSIIQeM H3 ~BYX nooqepe~o 

pa60TalllllHX cqeT'IHKOB' perHCTpHpyeTCSI KORffqecTBO ~eTeKTOpHYX 
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:') 

) 

J 

Detektor 

Fl 

Plck-t1p 

Fl 

Start 

Generator 

Strob --
Ack -

Counter I 1 
Ii Output- I 

register 11 .... 
Delay C

1 
Output I Cl 
register c1 

Delay register c1 

Measurement time Enable 
counter t--+------------, 

Measurement time 
~lster 

Start delay 
counter 

Starfaelay 
rf!gi!;ter __ 

Devlder 

Time width 
channel_reglster 

p 

Control-, ,C 

device 
I 
B 

u 
s 

PHC.2. CTpyKTypHaSI cxeKa BXO~HOH nnaTY RTOF~aHanH3aTopa. 
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CHrHaJIOB, npmue)UIIHX 3a BpeMg ,nJIHTenbHOCTH O~Horo BpeMeHHoro 

KaHaJia. B Koime Kax.n;oro apeMeHHoro KaHana a1,1pa6anrnaeTcg 

CHrHan roTOBHOCTH "Ready" , no KOTOpOMY 'IHCRO 

3aperHCTpHposaHHYX ~eTeKTOpHYX CHrHaJIOB B ,MHHOM HHTepsane H 

COCTOHHHH npepYBaTeng nepeAaDTCH Ha nnaTy ucn. 

CTpyKTypttaH cxeMa nnaTY ucn npeAcraanetta Ha pucyHKe 3. 

MOAYRb COAep:niT, KpOMe cauoro npoueccopa TMS320C25 c TaKTOBOH 

'laCTOTOH 40 Mru, naugTb MH nporpaMM ( AO 64K 16-pa3pMHYX 

CROB) H DaMHTb MHHYX (64K•16), 4 KOMMYHHKaUHOHHYX perHCTpa, 

KOHTponnep IIIHHl,l IlK, ceneKTOp ~pecoB nopTOB H naMgTH, a Taia:e 

HeKOTOpYe BCDOMoraTeRbHYe cxeMY. O~H H3 16-pa3p~YX 

KOMMYHHKaQHOHHYX perHCTpOB HCDORb3yeTCH MH BHeWHero BBOM 

AaHHYX. Ha 3TOT nopT npHXOAHT ,MHHYe C BXOAHOH rrnaTY, 

perHCTpHpy.imeH HHTeHCHBHOCTb HeHTpOHOB H COCTOHHHe 

npepYBaTeng B Ka.QOM BpeMeHHOM KaHane. 03Y, IlOMeuteHHoe Ha 

rrnaTe, cny:ntT B OCHOBHOM KaK pa6oqag naMgTb ucn. 3arrHCb 

perHCTpHpyeMYX BXOAHYX MHHYX B 03Y ocyuteCTBngeTcg ITOA 

ynpasneHHeM ucn. UeHTpaJibHYH npoueccop IlK MoxeT Taia:e 

o6pautaTbCH K 3TOMY 03Y KaK K CBdeH onepaTHBHOH naMgTH. .l(Jig 

3TOro OH AOJIIeH rrepeBeCTH UCil B COCTOHHHe HOLD. IlepeA Ha'laROM 

H3MepeHHH DK 3aITHCYBaeT nporpaMMY ucn B 6aHK nporpaMMHOH 

naMgTH. Bo apeMH pa6oTY ucn ueHTpanbHYH npoueccop IlK MoxeT 

nepeAaBaTb AaHHYe HRH ApyrHe coo6uteffHg qepe3 O~H 

16-pa3pMHYH H O~H 8-pa3pMHYH KOMMYHHKaUHOHHYe rropTY. IlK 

MO:S:eT Taue BWORHHTb c6poc ucn, MOXeT ycTaHOBHTb era B 

COCTOHHHe HOLD, BY3BaTb BUCO npepYBaHHH H c6poc. UCil HMeeT 

B03MOXHOCTb BY3BaTb B DK npepYBaHHe H nepeAaBaTb coo6uteHHg 

HRH AaHHYe nocpeACTBOM O~Horo 16-pa3pHAHoro rropTa. KpoMe 

Toro, ucn MOXeT CTaTb MaCTepoM Ha WHHe DK H rrony'IHTb TaKHM 

o6pa30M AOCTYD B .nroyD o6naCTb onepaTHBHOH rraMgTH KOMilbDTepa. 

nporpaMMHoe o6ecneqeHHe BKRDqaeT ~Be 'laCTH - ynpasnH.iutYD 

nporpaMMY, KOTOpag pa6oTaeT Ha UK, H nporpaMMY npHeMa H 

o6pa6oTKH ~aHHYX Ha cHrHanbHOM npoueccope. Ynpaang.imag 
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nporpaMMa o6ecnelfifBaeT yCTaH0BKY napaMeTp0B 3KCnepHMeHTa, 

3arpy3KY nporpaMMY H K0HCTaHT B M0AYnb ucn, CTapT BCeH 

CHCTeMY H C'IHTYBaHHe cneKTp0B nocne 0K0HtJaHHSI IUIKna 

H3MepeHHH. nporpaMMa ucn peanH3yeT o6pa6oTKY npHHHMaeMYX 

MHHYX cornacH0 anropHTMY RT0F~Koppen.srlUIH H HaKonneHHe 

pe3ynbTHPYlllllHX cneKTp0B HH3K0I'0 H BYC0K0I'0 pa3peweHHSI. 

3. Pe3ynbTaTY HcnYTaHHA 

B pe3ynbTaTe npoBeAeHHYX HC0YTaHHH MaKeTH0I'O BapHaHTa 

RTOF-Koppen.srTopa nonyqeHY cneKTpY Ha m2500 KaHan0B c WHpHHOH 

BpeMeHH0I'0 KaHana 2 MKC H WHpHH0H CTpo6Hpyl>Ulero HMnynbca 

cTapTa peaKTopa 

npOH3BOAHTenbHOCTbn 

450 MKC 

CHI'HanbH0I'0 

(lfifcno KaHan0B orpaHHtJeHo 

npoueccopa). Il03HTHBHa.sr H 

HeraTHBHa.sr 

BYlfifCn.slnHCb 

aHan0,HlJHYMH 

COCTaBn.srllUlHe 

Ha nnaTe 

cneKTpaMH, 

cneKTpa BYC0K0I'0 pa3peweHH.sr 

ucn 0AH0BpeMeHH0. CpaBHeHHe C 

nonyqeHHYMH Ha RTOF-Koppen.srTope 

napannenbHoro THna npH Tex •e ycnosH.srx H npH 0AHHaKoso0 

annpoKCHMalUIH M0AYnHPYl>llleH ~YHKIUIH npep1i1BaTen.sr H HMnynbca 

peaKT0pa, AeM0HCTpHpynT B npeAenax OUJH6oK nonHoe C0BDaAeHHe 

cneKTP0B (pHC.4). 

K npeHMy~eCTBaM npeAnaraeMoro RTOF-Koppen.srTopa OTHOCSITCSI 

I'IIDKOCTb nporpaMMHp0BaHHSI anropHTMa o6pa6oTKH MHHYX, 

yBenHtJeHHe npoH3B0AHTenbHOCTH (T. e. lfifCna KaHan0B) nyTeM 

npOCT0I'0 Hap~BaHHSI 'IHCna M0Ayne0 ucn, a Taue B03MO:KHOCTb 

D0BYweHHSI pa3peuieHH.sr 3a CtJeT ytJeTa peanbH0H ~YHKIUIH MOAynSIIUIH 

HHTeHCHBHOCTH 00T0Ka He0Tp0H0B. 

HanaAKa RTOF-Koppen.srTOpa Ha 

B HaCT0Sl~ee BpeMSI BeAeTCSI 

8000 KaHan0B Ha. 6a3e 

nepcoHanbH0I'0 K0MDbnTepa, C0Aep~ero 0AHY BX0AHyn nnaTy H 

TpH nnaTY UCil. 

~anbHe0wee pa3BHTHe CHCTeMY CBSl3aH0 C nepeX0A0M Ha 

CHI'HanbHYe npoueccopy THOa TMS320CSX H Hcnonb30BaHHeM 

CTaHMpTa VME. 
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