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1. Bnei.e1iue 
UeJib. npoeKTa - y1mcpm~upoBaTb ·anrrapaTypy c6opa u HaKoIIJieHllil AaHHbIX, 

ll3MeHeHllil ycJIOBllH Ha o6pa3Ue, o6pa60TKY ll rpacpuqeCKOe npei.CTaBJieHue .I:\aHHblX , qTo 
neo6xOllllMO Ml!_ . nep·exolla B TIOJib30BaTeJibCKllH pe)KllM 3KCruiyaT,mllll crreK;pOMeTpOB 
peaKT~pa IIEP-2 [1,2]. .• · · · · · " · · ·· 

B llaHHOH . pa6oTe npellCTaBJieH orpaHuqeHHbIH, HO cpyHK[(u";~fillbHO TIOJIHblH Ha6op 
omrnaKOBbIX C TOqKll 3penllil annapaTypbl 6JIOKOB perncTpauuu ll _HaKoIIJieHllil llaHHbIX, B 
KOTOpblX neo6XOllllMbie )Ulll KOHKpeTHbIX _cneKTpoMeTpoB', OTJillqllil B ., napaMeTpax, 

npouellypax KoppeKUtttt tt npe.rlBapIITeJibHOi o6pa6oTKtt llaHH~;x ·Bb~II~JIHllIOTCll · c rroMoriibIO 
MttKponporpaMM, · 3JieKTpottHbIX Ta6JittU tt T .rr. · ' · 

Ilpn npoeKTHponaHtttt )'Ka3anHoro na6opa · 6.rioKOB Mll HeKornporo a6cTpaKT_no_ro 
cneKTpOMeTpa 6blml npttHl!Tbl CJiell)'IOIUlle. llCXOllHble tl!lllll?Je: · \ ' -. . ' ' . ·.·: , . 

- C)'MMapHall cpelll!llll llHTeHCllBHOCTb TI OTO Ka llaHHbIX co. BC ex lleTeKTopoB 
crreKTpOMeTpa - ne 6oJiee 2· l 06 co6/c; 

- IIllKOBall mITeHCllBHOCTb OT OllHOro lleTeKTopa - He-6oJiee 2•107 co6/c; 

- eMKOCTb rncrnrpaMMHOH rraMl!Tll·- OT 4 llO 256 M6airr; 
- BpeMeHHOH KOllttpOBIUHK Ml! BpeMllIIpoJieTnoro anaml3a C ql{CJIOM KaHaJIOB -· 

ne 6oJiee 64K, quCJIOM. BpeMeHHblX lllKaJI -,ne 6oJiee· 4 ll npOll3BOJibHblM. 3aKOHOM 

· H3Menenllil lllttpttHbl KaHaJIOB OT 50 nc llO 128 MKC c lllaroM 50 uc ( crroco6 
3MaHlll! - Ta6JittqHbIH) . 

.UorroJIHHTeJibHbie Tpe6oBanllil K armapa.Type: 
- MllHHMll3aUllil THIIOB KOHCTp)'KTllBHbIX 6JIOKOB; 
- OTKpblTOCTb CHCTeMbI; 
·_ MllHHMH3aUllil ql{CJia 3JieKTpuqecKHX CBl!3eii: qepe3 rrepellHIOIO rraHeJib MOKOB; 

- B03MO)KHOCTb pa60Tb1 c KapiacaMH A2_4/D16 n A32/D32, pa3Mep IIJiaT 0 • 6U; 
:! '. npoueccop KpeiiTa VME. B. on-lirie' ripoue~ype HaKO!UleHllil crreKTpOB yqaCT_llil: ne 

rrpnuuMaer [3], ero cpyHKUHH 3aKJIJOqa10i'cl! B HHHUHHponauntt pe'lKHMOB pa6oTbI, 
TecTHpoBannn, 3arpy3Ke ne66xoilnMbIMH llaHHbIMH · Ta6JIHU ff perncTpoB; · a TaK)Ke 

cqIITblBannu llaHHbIX c rraMSITH rncTOrpaMM: 
IlpH pemcTpaUHH ·npeilirrpoJieTHbiJC crreKrpoB B annapaType pernCTpaunu H 

naKOIIJieHlll! llaHHb!X' MO)KHO. BbU{eJIJ~~ ~e;:iyrorune. OCHOBHbie ·. qJ)'HKUHOHaJibHble. ypOBHH 

(puc.1): 
1. ypoBeHb amimfroBOH o6pa60TKH ;:ieieKTOpHb!X CHrHaJIOB (front-end); . 
2. ypoBeHh npweMa Kooj,,nllHaT- OT- .n;eTeKTopuoll front-end aneKTpoHHKH II -; 

''npeo6pa30BliHllil ux.'K CTaIUUipnioMy 'mmy (omro- H llByXMepiihle Il03HUHOHHO-··' 

qyncrnHTeJibHbre lleTeKT~pb1; rnqeqHbie lleTeKTOJJbI ·- cu11HTnmil!UIIOHHb1e· u · r ra30Bbie · 
cqeTqnKn); • · c·,<. 

3. ypoBeHb npneMa· H. hpe;:inapllTeJibHOii ·, o6pa60TKH llllllllblX co Bcei 6JIOKOB ;:ieTeKTOI)HOH 

3JieKTpOHHKll iiepe3 cia1mapTH30Bairn'b1ii:'nHTepcpeii:c rrepell HX 3anHCb!O B 'mCTOI'paMMH)'IO 

IlaMl!Tb; 
4. CHCTeMHb!H ypoBeHb; 

Obln:;,t-;•.; •• -...n r.~:n,;ry; ~ 
. U!'!rJ!ilJK hcc.1~1r:~~unil ~ 
1 6viSilHOTEK/\ ~ 
·:....-......,. ~--



Front-End 
Electronics 

Det.Electr. 
,+Interface 

Pr~1'.i.ininary 
Data 
Processing 

Point Det. (3He) 

PreAmp. 
Shaper 
Discrim. 

2-dim. PSD 

Position to 
Code Converter 

{TDC) 

1-dim. PSD 

Position to 
Code Converter 

{ADC) 

---=====.::::-:----------------,--;--•-·--·-·-·-··· 
PHC.l 

2. IlpoueccopuL1ii MOK 

Det. 's 

1 layer 

2 layer 

3 layer 

4 layer 

OcuoBHhIM K0MrroueHT0M . yumpm.1IIpoBauuofi,.·; CIICTCMhl. uairnrmemrn ;wuuux 

51BJll!CTC51 rrpoueccopuhrii , 6noK, B , 3Ma'ly. ,Kornporo .Bxo~T. }PYJ!-KUIIII K0(ITPCJJI51 3a 

rrapaMeTpaMII. CIICKTp0MCTpa, Bhl'IIICJICHII51 Mpeca ,w:I51 rnCTorpaMMHOU rraMHTII, Bhl'IIICJICHHH 

KoppeKTIIPYIDlllIIX rrorrp~BOK BpeMCHII rrponeTa ( ecnII. ue96x<Jp:~Mo ). II ,11p., pei&rII30BaHHhiii 

ua 6a3e cIIrnanhuoro MIIKporrpoueccopa DSP, TMS320C_40 (pH~. 2). 
OcuoBHhre ,110CToIIucrna ,11auuoro DSP 3ar<.JIIO'laIOTC51 B. cne,11yiorueM:; 

- rrpoueccop IIMCCT, 6 K0M¥YffIIKaUII0HHh!X rropTOB C 6aUT()BOU 0pfaHII3aUIICU 

rrepe,11a'III ,11aHHhIX II. cKopoCThlO rrepe,11a'III ,110 20 M6aiiT/c, rrpII'leM Ka)l(,!lhiii 

K0MMYffIIKaUIIOHHhiii II0PT o6ecrreqeu DMA:Kauano~; · · · · · · · 

- ,!IBC HC3aBIICIIM0 pa60Ta!OlllIIX llll!Hhl .,w:I51 II0,!IKJIIO'ICHII51 BHClllHCU IlaM51TII; 

- ,!IBa BHYTPCHHIIX 6ycpepa IlaMHTII C ,!IB~UHhlM, ,!IOCTyrr~M ~MKOCTh~ 4 K6afiT Ka)l(,!lhlH; 

- 60JihlllOC Mpecuoe Il)JOCTp~HCTBO. (31 -
0

pa3p51,!1), oriep~Ullll. ap~<lJ~emKII ; C rma~aIOrueii 
<.- .·, • • ,. ·' • 

3aI151TOU II ,11pyrne orrepaUIIII, Bh!II0JIH51l0lllllCCH 3a 0,!IIIH UIIKJI (40 uc). 

B rrp0UCCC0pH0M 6JIOK~ Y~TaHOBJICHhl CTa~II'ICCKaH IlaM51Th, (SR.AM) C uy~eBhlM BpCMCHCM 

0)Kll,!laHII51 B UIIKJie o6parueull51 ,w:IH. xpaueumi pa60'IIIX rrporpaMM II ,!IIIHaMII'ICCKaH l1aM51Th 

(DRAM) ,w:IH IIOO'lepe,!IHOU. 3aIIIICII C ,!ICTCKTOp0B . CIICKTpOMCTpll IIHcpOpMa~IIII. 06 O~HOM 

rrepII0,!IC pa60Thl peaKT0pa. 

. :'. ~ ""' ~ ~; 
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)J;ui pa3pClllCHII51 o6pa6oTKil IIHcpopMaUIIII OT ,!ICTCKTOp0B IlCII0Jlh3JIOTC51 

ceMacpopHh!C ClfI11aJihl TIIIIa VETO, JKa%1Ba10IUIIC ua KaKYIO-JIII6o HCIICIIpaBH0CTh B pa60Te 

CIICKTp0MCTpa. IlpII II051BJICHilll HC3aMaCKIIp0BaHHh!X CIII11aJI0B VETO B KaK0M- JIII6o 

UHKJIC peaKTopa, rrepeuoc IIHcpOpMaUIIII m rrpoMC)KYT0'IH0ro 6ycpepa B IBCT0ipaMMHYIO 

IlaM51Th (HM) IIm0pIIpyCTC51. TaKa» )KC rrpoue,11ypa Bh!II0JIH51CTC51 II rrpII HaK0IUJCHilll 

CIICKTp0B OT M0HIIT0pHh!X ,!ICTCKT0p0B. ··Pe)Kl!M VETO II03B0J151CT, 6e3 BMelllaTeJihCTBa co 

CT0p0Hhl orrepaTopa, pearnpoBaTh ua HelllTaTHhie CHTyauIIII - B pa6oTe CIICKTp0MCTpa, 

uarrpIIMep, rrpII paccpa3IIpOBKC rrpephIBaTCJ151,. IIMCHIIII M0IUH0CTII peaKT0pa, uarpeBe 

X0JI0,!IH0fO 3aMC,w:IIITeJI51 II ,lip. [4]. 

------------------------------~ 
Fast Serial Link Block I ~ Start/Stop 

Pause 
. VETOi 

Control Block 

XMIT/RCVR #2 
---------­

=c:j-----,----------------------
=::x::::i XMIT/RCVR #3 
:=x::::1--------- ----------------------
=::x::::i XMIT/RCVR #4 

',---------

Reactor 

SRAM 

IRQi 

A[30:0J 

256Kx32 ~ 
D[3110J 

PHc.2 

TCLK0 
TCLKl. 
IIOF1 

CPO 

DSP 
TMS320C40 

Local Global 
Bus Bus 

PRO 

to Hist.Hem. 
Module 

to another 
PRO module 

l.TCG 

2.Mon.Det. 
3.Counters 
4.CSR 

Double· 
K====' ~ Access 

Control 

All II D 

DRAM 

1Mx32 

VME 
Bus 

liucpopMaUIIOHHhie II0T0KII rrpoueccopuoro M0,!IJJ151 oprauII30BaHhI TaK, 'IT06hI 

CBCCTII K MIIHIIMYMY K0JIII'lecrno rrpoueccopHhIX orrepaQIIii BBo,11a/BhIBo,11a, B03JI0)KIIB 3TH 

06513auuocTII ua KOMMyttIIKaUIIOHHhre rropThI II BCTpoennhre DMA-corrpoueccophr. 

TaK, uarrpIIMep, IIHcp0pMal(ll51 OT ,!ICTCKTOpnoii 3JICKTp0HIIKil TeKyruero UIIKJia pa60Thl 

peaKTopa no KaK0My-1m60 m K0MMyttIIKaQII0HHhIX II0PT0B CP2 - CPS 3auocIITC51 c 

rroMOlllhlO. DMA-corrpoueccopoB B o,11uy rronoBIIny 6ycpepa DRAM,· B TO BpeM51 KaK 

IIHcpopMaUII51 C ,11pyroii II0JI0BIIHhl 6ycpepa npe,!lhl,!l)'IUCfO UIIKJia rrepenIIChIBaeTC51 BO 
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BHyrpeHHIOIO Ilaw!Tb DSP WU! BbltJIICJIIITeJibHbIX orrepa1.111ii, a o6pa60TaHHbie )laHHbie, OilllTb 

)Ke c rroMOIIJbIO DMA, qepe3 · CPO rrepenaIOTCll B mcrnrpaMMHyIO ITaMllTb. 

Ben11tJ11Ha eMKOcm 6ycpepttoii HaKOITIITeJibHoii ITaMllT~ DRAM )I.Jill xpatteHlill 

co6bITIIH OT O)lHOro QIIKJia peaKTOpa orrpeneJilleTCll cpenHeii IIHTeHCIIBHOCTb!O rrp11xona 

co6bITliH OT )leTeKTopoB crreKTpoMeTpa. Ilp11 MOIIJHOCTII peaKTopa 2 MBT cpe)lHllif 

IlJIOTHOCTb IlOTOKa TeITJIOBbIX HeiiTpOHOB co BCeX )leTeKTOpOB crreKTpoMeTpa OQemrnaeTCll 

BeJill'lllHOH J Cp.JleT. ~ 1,4 . 106 Hie; Ilp11 TaKOH IIHTeHCIIBHOCTll pemcTpaQllll HeiiTpOHOB, 

eMKOCTb 6ycpepa paBHa 256K · 32-plDpllJlHblX CJIOB. 
6 5 18 

V6yq, = Jcp.JlOT. · TpeaKT. = 1,4 · 10 Hie· 0,2 c = 2,8 · 10 = 2 ; 

,UJur KOHTPOJill 3a qacToToii ITOllBJieHlill curnaJIOB VETO ucrroJib3YIOTCll JlBa 

CtJeTtJllKa, rrpll'leM O)lllH m HIIX qlllKCllpyeT o6mee 'lllCJIO CTapTOB peaKTOpa, a npyrott -

tJIICJIO CTapTOB, llHcpopMaQllll OT KOTOpb!X 6blJia 3aITIICaHa B IlaMllTb lliCTOrpaMM. .[lnll 

orrpeneneHlill Tllrra aKTllBHblX CllillaJIOB VETO He06XO)lllMa TaK)Ke rrpo1.1enypa llX 

TpaccupoBKll. 

IT pll CtJllTbIBaHllll llHqJOpMaQllll C )leTeKTOpHOH :meKTpOHIIKll llCIIOJib3YIOTCll )lBa 

cpopMaTa )laHHbIX (puc. 3). 

Data Format # I 

31 16 15 0 

Position Code <= 16 bits Time of Flight Code<= 16 bits 

Data Format #2 
31 24 23 0 

I Del.Id Time of Flight Code <= 24 bits 

31 16 15 0 

POS2 <= 16 bits ( Y - axis) I POSI <= 16 bits ( X - axis) 

Puc. 3 

IlepBbIH cpopMaT llCIIOJib3yeTCll )I.Jill rrepe)la'lll )laHHbIX OT )leTeKTOpHOH 3JieKTp0HllKll Tlllla 

POET-IO, BTOpott cpopMaT - )J.Jlll rrepenatJu naHHbIX OT OJlHO- u JlByXMepHbIX rrq;::i: (PSD­

IO), rrpuqeM rrpu llCil~Jlb30BaHllll rem.i.eTplltJeCKOH KoppeKQllll, BpeMeHHOH KOJl MO)KeT 

llMeTb pa3MepHOCTb )lO 24 pa3pll)l0B. B rrpuHQllITe, rrp11 pa60Te C rrepBblM cpopMaToM TO)Ke 

MO)KHO _llCil0Jlb30BaTb reoMeTpuqecKyIO KoppeKQll!O, eCJill orpaHll'lllTb 'lllCJIO )leTeKTOpOB )l0 

256. Ilpu pa6oTe C O)lHOMepHb!Mll rrq;::i: C pe3llCTllBHOH HllTb!O B II03.l ll II03.2 BTOporo 

cpopMaTa 3aHOCllTCll KO)lbl aMilJlllTYJlbI CllmaJia C o6oux KOHQOB )leTeKTOpa. ECJill 

~porryCKHall drrOC06HOCTb . KOMMyttllKaQUOHHOro rropTa .DSP ~03BOJilleT C'lllTbIBaTb 

llHcpopMaQlllO C HeCKOJibKllX rrq;:i:, B IlOJie cpopMaTa rrpeJl)"CMOTpeHa. 3aITllCb 

ll)leHTucpuKarnpa neTeKTopa Detld. 

.[lnll YBeJili'leH!ill BbIIJ:llCJIIITeJibHOH MOIIJH0CTll B cnyqae, ecJill MOIIJHOCTb O)lHOfO 

rrpo1.1eccopHoro M~JlYJill . He)l0CTaTOtJHa, qepe3 IT OPT CP3 llJill npyme rropTbl B03MO)KH0 

Il0)lKJl!OtJeHlle )lOilOJIHllTeJlbHb!X rrpo1.1eccopHblX 6JIOKOB. 

B 6noKe TaK)Ke ycrnHoBJieHbI: · 

- reHepaTOp BpeMeHHblX cepuii ll BpeMeHHblX OKOH (TCG) )I.Jill K0JlllpOBaHlfll BpeMeHll 
4 
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rrpoJieTa HeiiTpOHOB; 

- anrrapaTypa )J.Jlll o6pa60TKll ClllliaJIOB OT MOHllTOpHblX neTeKTOpOB. 

2.1. MonyJib KOJlllpOBaHllll BpeMeHll rrpoJieTa HeiiTpoHa 

BpeMeHHoii KonupOBIIJHK (BK) peaJill30BaH rryreM Ta6m1tJHoro 3a)laHlill BpeMeHHoii 

ll!KaJibl B rra\ll!Tll 6oJiblllOro ofu.eMa. .[lnll 3TOro Heo6XO)lllMbl reHepatop CTa6UJibHOH 

tJaCToTbI (G = 40 Mf1.1), rrporpaMMHo-yrrpaBJilleMbIH JleJIIITeJib tJaCTOTbI (FD), JlBOlltJHbIH 

C'leTtJllK (CT2) ll 3JieKTplltJeCKll CTupaeMoe ( FLASH EEPROM ) Il3Y 60JibIIIOro o6'beMa 

(pHc.4 ). IlOMllMO BbICOKOro 6bICTponeiicT;llll u MaJIOH IlOTpe6JilleMOII MOIIJHOCTll 

llCITOJlb30BaHHe )laHHOH IlaMllTll yno6Ho TeM, 'ITO BK MO)KHO rreperrporp!™MllpoBaTb 3a 

KOpOTKOe BpeMll, He Bb!HIIMall Il3Y ll3 arrrrapaTypbI ll HacTpaHBall TaKllM crroco6oM 

xapaKTepllCTllKII BK OT 3KCrrepHMeHTa K 3KcrrepuMeHTy. 

EMKOCTb Il3Y BpeMeHHOfO KO)lllpOBIQllKa )I.Jill crreKTpOMeTpOB l16P-2 orrpe)leJilleTCll 

ll3 Bbipa)KeHlill 

VOLUMErom (bits)= Lmax / (Vmin•Tmin) = 100 / (100-1·10·
6

) = 1-106, rne 

Lmax - MaKCHMaJibHall rrpoJieTJ{all 6a3a B MeTpax (100 M )I.Jill crreKTpoMeTpOB l16P-2); 

V min - MllHIIMaJibHall CKOpOCTb TeITJIOBOro tteiiTpoHa B MIC (I = 40A 
0
); 

T min - MIIHIIMaJibHall IIIHpllHa KaHaJia BpeMeHHOro KOJlllpOBIQHKa (l MKC); 

AC ~ IUSH llld MX ~ "'' EEPROM · 
Qi A 1/0 2xl TS2 

+11 b" 

21 its 20 , I 'j _ ~ TWI 

!Mx8 <;PT . TW2 
RSTlll 7~ 

--
START _1 

I LSB 
P11c. 4 

.[lnll TOro tJT06bI IlOJIYtJllTb IIIllpllHY KaHaJia 50 HC ( llMeeTCll B BllJlY pa6oTa Ha 

npymx ycrnHOBKax, HarrpHMep, HPEH) rrp11 BpeMettu Bh16opKH Il3Y 70 He, JlBa BblXOJlHhtx 

pa3pllJla KOHKpeTHoro Il3Y c rroMOIQbIO MYJihTmmeKcopa MX rrpeo6paJyIOTCll B 

IlOCJie)lOBaTeJibHOCTb 6ttTOB TS 1 BpeMeHHOH IIIKaJibl. OcTaBIIIlleCll pa3pl1Jlbl IICITOJibJYIOTCll 

)J.Jlll . IlOCJie)lOBaTeJibHOCTll TS2 BTOpOH BpeMeHHOH IIIKaJibl II reHepaQllll BpeMeHHblX OKOH 

TWl,2. 

l1crroJibJOBaH11e HeCKOJlbKIIX BpeMeHHblX IIIKaJI orrpaBJlaHO, Harrpl!Mep, B TOM 

CJiyqae, KOf)la )leTeKTOpbl crreKTpoMeTpa_ (YtJIITb!Ball II MOHIITOpHbie) pacrroJIO)KeHbl Ha 

6oJibll!OM paCCTOllHllll npyr OT Jlpyra. 

lllupHHa KaHaJia BK ycrnHaBJIUBaeTCll B )lBa 3Talla - CHatJaJia rrporpaMM11pyeTCll 

K03qlqJIIQUeHT neneHllll BXOJlHOH tJaCTOTbl )I.Jill anpec11oro CtJeT'll!Ka Il3Y, a 3aTeM 

rrporpaMMHpyeTCll CaMO Il3Y, rryreM 3a,laHllll ero COJlep)KIIMOro B BIIJle IIOCTOllll!IOii IIJIII 

rrepeMeHHOH BpeMeHHOH IlOCJieJlOBaTeJibH0CTII Heo6xO)lllMOII )J.JIIIHbl. 
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.!lrn1 MHHHMH3aUHH CBll3eii: IIO rrepe.utteii: rraHeJIH BblXO,UHble C'leT'IHKH BK 

pacrronaralOTCll s 6JioKax, q:>HKCHPYIOll.lHX rrpnxo.u co6bITHll, HarrpHMep, s 6JioKe 

KO.UHpOBaHHl! HOMepa TO'le'IHOro .ueTeKTopa rum s 6JioKe rrpneMa KOOp,UHHaT OT n1-u::i:. 
}lJill rrporpaMMHposaHHl! H TecrnposaHHl! TI3Y rn6JIHl.lbI ,uocTyIIHbI c IllHHbI VME. 

2.2; Mo,uyJib o6pa60TKH CHIBaJIOB OT MOHHTOpHbIX .uereKTOpOB 

B CHCTeMe HaKOIIJieHHll HCIIOJlb3yeTCll .usa MOHHTOpHblX ,ueTeKTopa. l-h-3a 

B03MO)KHb!X Bb!COKHX HHTeHCHBHOCTeii: nocryIIJieHHl! CHIBaJIOB OT MOHHTOpHbIX .uereKTOpOB 

(2-107 co6/c OT K~Oro); HaKoIIJieHHe cneKTpOB ocymeCTBJilleTCll cneUHaJibHOH 

annaparypoii: (pnc. 5), COCTOllll.leii: H3 .usyx q:>YHKl.lHOHaJibHblX 6JIOKOB: 

- 6noK npe.usap111enbttoro ttaKoIIJieHHll MDDA 1-2 .!lJlll Ka)K.!loro .uereKTopa; 

- 6noK rncTOrpaMMHposaHHl! HIST (o6mnii: .!lJlll o6onx ,ueTeKTopos). 

Ka)K.!lb!H 6.JIOK npe,usapHTeJibHOro HaKOIIJieHHl! co.uep)KHT .usa l 4-pa3pll.UHbIX 

C'leT'IHKa BpeMeHHOro KO,Ua ,!l!Ill cpopMHpOBaHHl! a.upeca naMl!TH RAM!, C'leT'IHK 'IHCJia 

HMIIYJibCOB M)l B O,UHOM BpeMeHHOM KaHaJie, IIO,UKJIIO'leHHblH K IllHHe ,uaHHbIX IIaMllTH, H 

ap6nrp ,!l!Ill .UBOHHOro .uocryna K IIaMllTH. bJIOK pa6orneT s nooqepe,UHOM pe)KHMe 

3an11cn/c'IH!bIBaHHll, npH'leM C'IHTbIBattne ,uaHHbIX RAMI co crnpoHbI 6noKa HIST 

rrpOHCXO.UHT JIHillb npn OTCYJCTBHH c11rna.ua VETO B .uaHHOM LlHKJie peaKTOpa. bJIOK 

rncTorpaMMHposaHHll pa6oraer .s pe)KHMe +N K co.uep)KHMOMY IIaMllTH RAM2, r.ue N -
'IHCJIO HMIIYJibCOB B O,UHOM BpeMeHHOM KaHaJie BpeMllIIPOJienmro KO,Ua. )laHHblH Mero.a 

HaKOIIJieHHll cneKTpOB 3cpcpeKTHBHO pa6orneT npH O'leHb Bb!COKHX IIHKOBbIX 3arpy3Kax H 

OTHOCHTeJibHO. He60Jiblll<,JM. 'IHCJie ,ueTeKTOpOB [8]. 

4 TW~,-----, 

MDDA 
(1-2) ROT 

RDY 

HIST 

OE2 
---1 IOEI 
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2.3. C'!eT'IHKH 

K 'IHCJIY C'leT'IHKOB rrpou:eccopHoro 6JIOKa OTHOCl!TCll: 

VME-BUS 

Pnc. 5 

- ,UBa 24-pa3pll.UHblX C'leT'IHKa c 6blcrpo.ueii:cTBHeM 25 ·Mru: ,!l!Ill no,ucqern 'IHCJia HMIIYJibCOB 

OT MOHHTOpHbIX .uereKTopoB (M)l) B O,UHOM U:HKJie peaKTOpa; . 

- C'leT'IHKH· 'IHCJia Ka,upos H speMeHH (.!lJlHTeJibHOCTH) Ka,upa (rrporpaMMHal! peanmau:Hll); 

- 24-pa3pll.UHblH C'leT'IHK ,!l!Ill orrpe.ueneHHl! rrepno.ua pa60Tbl peaKTOpa; 

- iisa cqeT'IHKa (co6crnenno rnii:MepbI DSP) .!lJlll no,ucqern 'IHCJia scex HMIIYJibCOB "CTAPT" 

peaKTopa (3KCII03HU:Hll 3KCIIepuMenra) H 'IHCJia IIOTepl!HHbIX rrepHO,UOB B pe3yJibTaTe 
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IIOllBJieHHll c11rnanos VETO • 

Co.uep)KHMOe C'leT'IHKOB. MOHHTOpHbIX ,ueTeKTOpOB nporpaMMa DSP HCIIOJib3yer MJ1 
onpe.ueneHHll HHTeipaJibHOii: HHTeHCHBHOCTH, a TaK)Ke ,!lJill CJie)KeHHl! 3a HH)KHHM IDHJIH 

BepxHHM ypoBHeM HHTeHCHBHOCTeii: M)l s l.lHKJie peaKropa ,!lJill Bbipa6oTKH . CHIBaJIOB 

VETO. TiporpaMMHbIM cnoco6oM ocymeCTBJilleTCll H CJie)KeHHe 3a noporaMH C'leT'IHKa 

,!lJIHTeJlbHOCTH nepno.ua peaKTOpa. 

2.4. KottrpOJib 3a napaMerpaim cneKTpoMerpa 

K 'IHCJIY OCHOBHbIX KOHTpOJibHbIX q:>YHKU:HH DSP OTHOCllTCll: 

- peaKl.lHll Ha yrrpaBJil!IOll.lHe cnrnaJibI co crnpottbI npou:eccopa VME (GO, PAUSE, 

STOP H T. II.); . 

- reHepai(Hll (pnc. 6) BHyrpettHHX cnrnanos VETO, a TaK)Ke peaKU:Hll Ha annapaTHhie 

cnrnaJibI VETO, YKa3bIBa10mue Ha HeHopMaJibHYIO pa6ory .upyrnx cncreM cneKTpOMerpa. 
.. ' . 

Annapa1~1e curnaJibI VETO 

I.--v---.1 l-v 6--r-l -vs-r-l V-4..-1 v----.3 l-v"""T"2 I -v1--,-I v--.o I 

I ·1 I I I I I L OOOUH. '"°''" VETO · 
L._.= neperrOJIH. FIFO 6JioKa ,uer .. 3JieKrp. rrop-ra CP2 · 

rreperroJIH. FIFO 6JioKa ,uer. 3JleKrp. rropra CP3 

rreperrOJIH. FIFO 6JioKa ,uer. 3JieKrp. rropra CP4 

'--------- rreperrOJIH. FIFO 6JioKa ,uer. 3JleKrp. rropra CPS 

'--------- rreperrOJIH. IlICTO!paMMHOii: IIaMllTH 
I rrepeIIOJIH. IlICTOlpaMMHOii: IIaMllTH M.!l 

TiporpaMMno - renepnpyeMb1e cnrnanbr VETO 

.--R 1~s R-14.,..R-13-.-fl--,21...-v 1-.-1 R-10..,....I v-9..-1 v----.s I 

I I I I I I L ~-= l\llll ·~ • .-. ,om,, HHTeHCHBHOCTb M.!l2 BHe pa6oqeii: 30Hbl . 
,!lJIIITeJibHOCTb. rrepno.ua peaKTOpa BHe. pa6. 30Hbl 
rreperrOJIH. 6ycpepa rrpoMe)KYJO'IH . .UaHHbIX ·osp 

. !llYMllll.lHH ,UeT~KTOp 

Pnc.6 
BnelllHHii: cnrnan VETO cocroHf H3 cnrnanos, KOHTponnpy10mnx cocTOllHHe 

BbICOKOBOJlbTHbIX n o6bI'IHb!X 6JIOKOB IIHTaHHll crreKTpOMeTpa,. HcrrpaBHOCTb BeHTHJillTOIJOB, 

cpa3Hp0BKH . OCHOBHOro , H ,UOIIOJIHHTeJibHOro rrpepbrnareneii: neii:TpOHOB, TeMrreparypy 

XOJIO,UHOro 3aMe,!lJIHTeJill, COCTOllHHe rrm6epa H /.IP- B rrpoueccopHb!H 6JIOK rrocryrraer 

TOJibKO CYMMapttbiii: stterrrnuii:. cnrnan VETO, 3anpema10mnii: .UaJibtteii:IIIee naKoIIJienne 

,UaHHbIX. 

TIOMHMO o6pa60TKH cnrnanos VETO, rrpou:eccoponb1ii: 6noK rne,unr 3a 

,!lJIHTeJibHOCTblO_ o6meii: 3KCII03HU:HH [6], speMeneM Ka,upa H KOJIH'leCTBOM Ka,upoB, rrpH 

Heo6xo,UHMOCTH rpyrrrrnpyeT c.HIBaJibl OT HeCKOJibKHX ,ueTeKTOpOB s O,UHH crreKTp, 

orrpe,uenlleT H OTKJIIO'laer "IIIYMllll.lHii:" .uereKrop, a TaK)Ke naKaIIJIHsaer crreKTpbI 01 

MOHHTOpHbIX .uereKTOpOB. 
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3. RnoK KO.!lHPOB3HIDI HOMepa yoqeqnoro .neTeKTOpa 

Ko){npoBamte HOMepa Toqe1rnoro ){eTeKTopa (PDET-1O) 3aKJuoqaeTcll B 3anncn B 

npoMe)KyrolfHYJO 6yqiepeyw nawiTb rnna FIFO HoMepa ){eTeKTOpa B !1apaJIJie.nhHOM 

IT03HQHOHHOM KO){e; C nocne){yIOIQHM npHMeHeHneM npnopHTeTHOfO umqipaTopa .!Uill 

onpe){e.neHHll ){BOHlfHOfO KO){a ){eTeKTOpa. .[(onycTHMal! HHTeHCHBHOCTb ITOTOKa BXO){HblX 

co6b!THH npn HCITOJib30BaHHH ){aHHOro MeTO){a onpe){eJilleTCll QHKJI0M 3anncn HHq>OpMaQHH 

B FIFO, KOTOpblll ){Jill COBpeMeHHblX CXeM COCTaBJllleT 25 HC n MeHee. 

IIpn 6orrhIIIOM KOJIHlfecrne TOlfelfHhIX ){eTeKropoB 6rroic PDET-IO paQHOHaJibHO 

pacnOJI0)KHTb B Henocpe){CTBeHHOH 6JIH30CTH OT ){eTeKTOpOB, · lfTo I103BOJilleT 3HalfHTeJibHO 

JMeHbIIIHTb KOJIHlfeCTBO Ka6eJibHblX KOMMyttHKaQHH. .[(rrll 3TOfO MO)KHO HCITOJlb30BaTb 

naccHBHble (He ynpaBJllleMhie KOMilblOTepoM) Kpeil:Thl CAMAC, B KOTOpbIX pa3Mell{alOTCll 

BblCOKOBOJibTHbie 6JIOKH ITHTaHHll, pa3MHO)KHTeJIH BbICOKOro_ HaITpll)KeHHll, YCHJIHTeJIH­

q>OpMnpoBaTeJIH H ){pJTal! aHaJIOfOBal! 3JieKTpOHHKa. 8 3TOM KpeiiTe ycTaHaBJIHBalOTCll 

· TaK)Ke nepexo){Hbie HHTepqieil:cbI (q>H3HlfeCKHH ypoBeHb) Me)K){y cyIQeCTBYIOIQeil: 

){eTeKTOpHoil: 3JieKTpOHHKOH H yttHqJHQHpOBaHHOH annapaTypoii B CTaH){apTe VME. qHCJIO 

ITO){KJIIOlfaeMbIX K 6rroKy ){eTeKTopoB (64) orpaHHlfHBaeTCll B OCHOBHOM pa3MepaMH H 

KOJIHlfeCTBOM BXO){Hb!X pa3'beMOB, IIJIOIQa){blO nepe){Heil: naHeJIH 6rroKa H I10Tpe6rrlleMoil: 

MOIQ.HOCTblO. 

IIepe){aqa HHq>opMaQnn .OT 6rroKa PDET-1O K Kpeil:Ty VME ocYIQeCTBJilleTCll qepe3 

6blCTpYJO noCJie){OBaTeJibHYJO JIHHHIO CBll3H co CKOpDCTblO 125 M6nTIC. 

+5V Test &Mask Data-In us bit 

DO ---o----+-..i 

Di 

D15---o-

Time Series 

qocl (25M!Jz), 

SYNC FIFO 
EC 

/R 

LJs _ {.~Ti L +I I 12 
TOF 

Puc. 7 

~ 
CJ 

~ 
""' ~ 

,El 
Fast 
Serial 
Link 

O6hllfHO O){HOBpeMeHHO C I103HQHOHHbIM KO){0M HOMepa ){eTeKTopa B FIFO 

3aITHCbIBaeTCll H BpeMeHHOil: KO){ npHXO){a co6bITHll. IIpn HeBbICOKOH lfaCTOTe BpeMeHHOfi 

cepnn TS BpeMeHHoro KO){npoBIQHKa (){o I MrQ), c QeJihIO 3KOHOMHH MHKpocxeM FIFO, 

ee MO)KHO no){aBaTb Ha BXO){ FIFO KaK o6wtHblH cnrnarr OT ){eTeKTOpa, a ClfeTlfHK KO){a 

BpeMeHHOil: no3HQHH ycrnHaBJIHBaTb nocne FIFO (pnc.7): 

Jiepe){ 3aITHCblO B 6yqiepHylO IlllWITb npe){BapHTeJibHO 'npOHCXO){HT ITpHBll3Ka 

(q>a3npoBKa) cnrnarra 3aperncTpnpoBaHHoro co6hITHll K onopHoil: qacrnTe MO){YJill (SYNC) 

[5]. Cnrnarr WR ){Jill FIFO qiopMnpy~TCll KaK rrornqecKal! CJMMa cnHxpoHH30BaHHbIX 

){eTeKTOpHblX CHI11aJIOB. 

C Bb!XO){a FIFO CHrHaJibl ClfHTbIBaIOTCll Ha npnopHTeTHblil: IIIHq>paTop. 

IIpnopHTeTHbIH IIIHq>parnp COCTOHT H3 perncTpa, q>HKCHpyIOIQero ){aHHble C BbIXO){a fIFO, 
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cxeMbl KO){HpOBaHHll, perncTpa .!Uill 3aITHCH ){BOHlfHOro KO){a, ){eIIInq>paTopa .!Uill c6poca 

TpIIrrepoB BXO){Horo perncTpa II ynpaBJillioIQero aBTOMaTa. qHCJIO BXO){OB, o6pa6aTbIBaeMblX 

PDET_IO, onpe){e.nlleTCll MO){yJihHOCThlO ){aHHoro 6rroKa N=l-4, lfIICJIOM ){eTeKrnpoB O){Horo 

MO){YJill (16 ){eT.), a TaK)Ke cpe){Heii IIHTeHCHBHOCTblO ITOTOKa ){aHHblX. ' 

IIpoQe){ypa npneMa ){aHHblX OT ){BYXMepHblX .· rrq.r:i: Marro lfeM OTJIIIlfaeTCll OT. 

onncaHHOH Bblll!e. OJIOK npIIeMa HHq>OpMaQHil OT rrq.r:i: C tteCKOJibKIIMH pe3IICTHBHblMH 

HIITllMII, HanpIIMep, OT KOJlbQeBOfO ){eTeKTOp~. npe){CTaBJieH Ha pIIc.8 (.IUill npocTOTbl Ha 

pncyHKe noKa3aHbl TOJibKO ){Be HIITII). 

TS 

TW 

ADC 0 Data Bus 

DATA_RDY ~ Data ~ FIFO 
1 ~ Control • /WR 

2 
~i- ' ___ /RD 

. J 
OE 

CT2 
TOF'. 

Rl 
CK 

/WR 
/RD 

+I 

En R3 

CK 

Pnc.8 

Time 
FIFO 

a, 
c:., 

~ s... 
~ ..s 

·► 
-► 

Fast 
Serial 
Link 

CTpo6IIpyIOIQIIH CIIrHaJI OT ){eTeKTOpHOH aHarrOroBoii 3JieKTpOHIIKH O){HOBpeMeHHO C 

3anycKoM AUIT, nepe){HIIM qipoHTOM 3aHOCIIT IIHq>opMaQIIIO o BpeMeHH nporreTa Hei"npoHa 

II3 ClfeTlfIIKa CT2 B RI (R3), <pIIKCIIpyll TaKIIM o6pa30M BpCMll npIIXO).la co6bITIIll. 33).lHllii 

q>pOHT TOro )Ke cnrnarra, npIIXOJ.lllll{IIH B KOHQe npeo6pa30BaHllll aMlUll!TyJ.la - KOJ.l, 

nepenl!CbIBaeT KO){ BpeMeHII II3 Rl(R3) B R2(R4) II aKTIIBIIpyeT npoQecc ClfIITb!BaHllll 

){aHHbIX in AUIT II HX 3anIIcb, BMecTe c KO){OM BpeMeHII, B 6yqiepHyIO naMl!Th Tuna FIFO. 

MarncTparrbHhie perncTpbI R2(R4) Heo6xo){HMbI .IUill Toro, lfT06bI oCBo6oJ.lHTh BXOJ.lHbie 

perncTpbl Rl(R3) .!Uill nplieMa · KO){a Bp'eMeHII ITOCJie){yIOIQero co6bITIIll BO BpeMll 

ClfIITbIBaHHll ){aHHbIX OT npe){bI.UyIQero. TaKoe pemeHIIC Il03BOJilleT IlOJIJ'IIITb "Meprnoe" 

BpeMll perncTpaQHII co6blTIIll paBHblM BpeMeHII npeo6pa3oBaHHll AUIT npll yCJIOBIIII, 'ITO 

BpCMll ClfHTbIBaHHll ){aHHbIX He npeBbilllaCT BpeMeHH npeo6pa30BaHIIll aMIIJIIITYJ.la - KOJ.l. 

,Uarree IIHq>opMaQIIll c · · BhIXO){a · FIFO npeo6pa3yeTCll K 6aiiTOBOMY BIIJ.lY 11 'Iepc3 

IIHTepqieiiCHblii . 6JIOK H 6hICTpyIO nocJie).lOBaTeJibllYIO JIIIHIIIO CBll311 rIOCTynacT B 

KOMMYHHKaQHOHHbiil: nopr DSP. 

4. ErroK D3MJITH rncrorpaMM 

OcHOBHOii napaMeTp naMllTII rncTorpaMM - ee CMKOCTb, onpeJ.leJillCTCll. J.lJIIIIIOii KO).la 

BK H lfIICJIOM HCilOJib3YCMblX Ha cneKTpOMCTpe TOlfClfHblX J.lCTCKTOpOB H/1m11 lfllCJI0M II 
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pa3MepHOCTblO KOOp,iumaT OJ.IHO- H J.IBYXMepHbIX rrq)l_ Ha cero).IHllllIHHii .ueHb caMblH 

60JiblllOH o6beM naMllTH, Heo6XOJ.IHMbIH Ha_ OJ.IHOM H3 cneKTpOMeTpOB HEP-2, paaeH 

64 M6aiiTaM (.umppaKTOMeTp JlH-2, 10-pa3p. BpeMeHHOH KOJ.1 + 15-pa3p. KOJ.1 KOOpJ.IHHaT 

J.IBYXMepHoro fiq)l HJIH lK BpeMeHHbIX KaHaJIOB + 32K n03HUHH). 

HcXOJ.lll H3 YKa3aHHblX Tpe6oBaHHH, MaKCHMaJibHal! . eMKOCTb naMl!TH ITICTOrpaMM 

(HM) J.IJlll .uirnHoro cneKTpoMeTpa paBHa 64M6aiiTaM. · 

MHHHMaJibHblH ofueM, KOTOpblll YJ.IOBJieTBOplleT cero).IHlllllHHM noTpe6HOCTllM a 

HaKOnHTeJibHOH naMllTH 6oJiblllHHCTBa cneKTpOMeTpOB HEP-2, COCTaBJil!eT 2M6aiirn. IlpH 

Heo6XOJ.IHMOCTH naMllTb MOlKeT HapaIUHBaTbCll YKa3aHHOH e).IHHHUeii o6beMa KaK npH 

yaenH1IeHHH J.IJIHHbI cnoaa (1M·32p.), TaK H nptt yaenH11eHHH ee eMKOCTH (64M-32p.). 

fHCTOrpaMMHal! naMl!Tb HMeeT J.IByxnopTOBYIO KOHqmrypaUHIO H co CTOpOHbl lllHHbl 

VME, KpOMe o6bltJHblX pelKHMOB tJTeHHllhanHCH, MOJKeT pa60TaTb B pelKHMe tJTeHHe­

MOJ.IH!pHKaUHll-3anHCb. fIOJ.1 MOJ.IH!pHKaUHeii nOHHMaeTCll aBTOMaTHtJeCKHH (6e3 yqaCTHll 

npoueccopa lllHHbl VME) c6poc co.ueplKHMOro lltJeHKH naMllTII B HYJib npH CtJIITbIBaHIIII 

.uaHHblX ITICTOrpaMM. TaKoii pelKIIM pa60Tbl naMllTII HaII6onee npe.unotJTIITeJieH, TaK KaK OH 

BblITOJIHlleTCll 3a OJ.IIIH UIIKJI o6pameHHll K lllIIHe II He Tpe6yeTCll 6JIOKIIpOBKa )lOCTyna K 

naMllTII ITICTOrpaMM co CTOpOHbl noprn HaKOITJieHHll cneKTpOB Ha BpeMll ee CtJIITbIBaHHll II 

nocne.uy10mero c6poca. 

l1HIIUIIaJIII3aUHll CtJIITbIBaHHll IIH!pOpMaUIIH npoueccopoM VME II3 naMllTII 

ITICTOrpaMM ocymecTBJilleTCll C nOMOIUblO J.IBYX CIIrHaJIOB npepbmaHHll, reHepaullll KOTOpbIX 

npoIICXO.UIIT npII Bb!XO).le 3a 3a).laHHblH nopor co.ueplKIIMOro mq6oii II3 lltJeeK 3TOH naMllTII . 

Brnpoii CIIrHaJI npepbIBaHHll Heo6XO.UIIM J.IJlll 3KCTpeHHOro CtJIITbIBaHHll HM (co.ueplKHMOe 

lltJeiiKII = "-1 ") II Bb(J.latJII e MOJ.IYJib PRO cttrnana VETO. 

Co crnpoHbI noprn HaKoITJieHHll cneKTpoa pelKIIMbI o6pameHHll RMW HJIII WR 

M0ryr MeHl!TbCll OT UIIKJia K UHKJIY, T.e. B03MOlKHO HX tJepe.uoBaHHe. IlepBblll pelKIIM -

aHaJIH3aTOpHblH, HJIII + 1 K co.ueplKHMOMY naMllTII, BTOpoii pelKIIM - HaKOITJieHHe cnHCKa 

co6uTHii, HJIH +l K TeKyl.QeMy a.upecy. 

BpeMll J.IOCTyna K naMllTH (He3aBIICIIMO OT nopTa) - He 6onee, 500 HC. 

HM co.ueplKHT ynpaBJill!Ol.QHH perncTp J.IJlll 3anHCII MaCOK npepbmaHHll II noporoB, 

no KOTOpblM reHepIIp)'IOTCll CHrHaJibl npepbIBaH~ii. KpoMe Toro, np~ pa6oTe c KapKaCOM 

· A24fD.16 II Tpe6yeMoii eMKOCTII 6onee 16 M6a~T, rncT~rpaMMHal! naMl!Tb IIMeeT 

cneUHaJibHblll perncTp J.IJlll CTpaHIItJHOll a.upeCaUIIH. 

EaJOBbiii a.upec HM co crnpoHbI lllHHbI VME ycrnHaBJIIIBaeTCll Ha nnaTe naMl!TH c 

noMOIUblO MHKponepeKJIIOtJaTeneii. AHanorntJHO MOJ.IYJIIO PDET-1O, naMl!Tb rncTorpaMM 

pac111HplleMa KaK Ha ypOBHe netJaTHOll nnaTbl (yCTaHaBJIIIBaeTCll He~6XOJ.1IIMOe - tJHCJIO 

MIIKpocxeM), TaK n Ha ypOBHe 6JIOKOB. 

5. BbI'IHCJieuue a.upeca naMllTH IllCTOrpaMM 

)lnll npe.uycMaTpIrnaeMoro KOJIIItJeCTBa BpeMeHHbIX KaHaJIOB ~ n03IIUIIll (64K·64K) 

npn 11,!aKCIIMaJibHOM ofueMe HaKOnIITeJibHOH naMllTII (32M-32•pa3p. CJIOB) He06XOJ.IHMa 

npoue.uypa BbltJHCJiemlll a.upeca HM, KOTOpal! npeo6pa30BbIBaJia 6bi 32-pa3pllJ.IHblH KOJ.1 

BPEM51+ITO3l1Ul151 B 27-pa3pllJ.IHbiii a.upec naMllTH. 

A.upec BbltJHCJilleTCll H3 cne.uy101Uero BblpalKeHHll [4]: 

A = (TCHmax · Sj (Pj))+ TC; + F(SCk); 

rne TCHmax - MaKCHMaJibHOe tJHCJIO apeMeHHblX KaHaJIOB; 
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Sj(Pj) - HOMep HaKannnaaeMoro cneKTpa; 

TC; - TeKyll.lttii KOJ.1 apeMeHH nol!BJieHHll co6blTHll; 

F(SC.) - <pynKUilll ·a.upeca, xapaKTepH3YIOlllal! cocTOllHHe 06pa3ua. 

Ilo.u COCTOllHHeM o6pa3ua no.upa3YMeBaeTCll UHKJI II3 onpe.ueneHHOro _tJHCJia CTapTOB 

peaKTOpa (B TOM tJHCJie H OJ.IHOro), B TetJeHIIe'KOTOporo npOH3B0J.IHJIHCb H3MepeHHll cneKTpa 

C ll3MeHeHHblMH ycJIOBHllMH Ha 06pa3ue (nOJIOlKeHne, TeMnepaTypa, J.1aBJieH11e, nOJillpH3aUHl! 

HT. n.). 

OnepaUHll npIICBa1maHHl1' KOJ.la HOMepa. TOtJetJHOro .ueTeKTOpa HJIII · KOJ.la no3IIUHH 

rrq)l COOTBeTCTBYIOIUeMy HOMepy cneKTpa Sj Heo6xo.unMa · J.IJlll rpynnnpOBKH · cneKTpOB tt 

ocymeCTBJilleTCll C nOMOIUblO Ta6JIIItJHOro npeo6pa30BaHHll, ,B KOTOpOM <pyHKUHIO a.upeca 

BblITOJIHlleT KOJ.1 n03IIUHH, a ).laHHbie Ta6JIHUbl onpeJ.leJilllOT HOMep cneKTpa Sj.' 

6. 0 KoppeKUHH reoMeTpH'leCKHX omu6oK pa3MelQeHHll ,lleTeKTOpOB 

EcJIII .ueTeKTOpbl no KaKoii-nn6o npntJHHe He Moryr 6b1Tb -pacnOJIOlKeHbl Ha 

3KBHJ.IHCTaHTHOll (c<pepHtJeCKOH). nosepXHOCTH, He06XOJ.IHMa KOppeKUHll BpeMeH1I nponeTa 

HeiiTpona, KOTOpal!, HanpnMep, B pa6oTe [7) BbltJHCJilleTCll B on-line pelKHMe CJieJ.1y10l.QHM 

o6pa3oM: 

dTr = (dL/(L + dL)) · Tr , r.ue 

, dTr - apeMll Ja.ueplKKH; 

dL - pa3HOCTb paCCTOllHHH Me)KJ.ly 3KBHJ.IHCTaHTHOH noaepXHOCTblO II MeCTOM 

pacnOJIOlKeHHll .ueTeKTOpa; 

L - pacCTOlll!He J.10 3KBHJ.IHCTaHTHOii 'noaepXHOCTH; 

Tr - apeMll nponern neiiTpoHa. · , c: : 
IlpeJ.l)laraeTCll BapHaHT KoppeKUHH 01111160K BpeMeHH nponeTa HeiiTpoHa (apeMeHHal! 

!pOKYCHpOBKa), YtJHTbIBalOIUHH' paCTl!)KeHHe. BpeMeHHOro OKHa If lllHpHHbl KaHana. )lnl! 

3TOro Heo6XOJ.IHMO, 
0

'1T06b1 BpeMv perncTpaUHH' "HeiiTpOHa !pHKCHpOBaJIOCb.' C BblCOKOii 

TOtJHOCTblO, HanpHMep C .TOtJHOCTblO 100 HC (3a TaKOe BpeMll TeITJIOBOii HeiiTpOH nponeTaeT 

paCCTOllHHe _MeHbllle MHJIJIHMeTpa) .. C flOMOl.QblO . Ta6JIHUbl J.IJlll Ka)KJ.loii ·_n031iUIIH (P;) 

3a).laeTCll KOJ.1 lllHpHHbl BpeMeHHOro KaHana Tch, KOTOpblll 3aTeM ncnOJib3yeTCll :B KatJeCTBe 

J.leJIHTeJill KO).la BpeMeHH nponern HeihpoHa. B Ta6nnuy TaKlKe '3aHOCHTCll . KOLi CL\Bllfa 

BpeMeHHOro OKHa (dTr), KOTOpbill BbltJHTaeTCll · H3 nonytJeHHOro KOJ.la BpeMem, nponern 

(Tr), a nonyqeHHblll pe3yJibTaT J.leJIHTCll Ha KOJ.1 lllHpHHbl BpeMeHHOro KaHanaTch: 

TOFcorr = (Tr - dTr (P;))ffch (P;).. ., , , : , ... " 
B pe3yJibTaTe 3THX: onepau11ii ; nonyqaeM • CKOppeKTHpOBal!Hblii · KOJ.1 BpeMeHH nponern 

HeHTpOHa, KOTOpblll .Lianee IicnOJib3)"eTCll J.IJlll <pOpMnpoBaHHll anpeca naMl!Tll ITICTOrpaMM .. 

. Onpe.ueneHHe · KOHUa: apeMeHHoro OKHa J.IJlll. Ka)KJ.loii nOJHUHH pe111aeTcll, BCllKHii pa3 

nJTeM cpaaneHHll nonyqeHHOro BpeMllnponeTHOro KO).la C MaKCIIMaJibHO, _3aJ.lal!HbIM. 

B . YKa3aHHOii !.' npoue.uype . BbltJHCJieHHll BpeMeIrnoro KOJ.la Hepau11011anbl!O 

HCnOJib30BaTb UeJIOtJHCJieHHYIO apH<pMeTHKY H3-3a 6oJibl~lHX norpeu:inocTeii OKpyrneHl!ll; 

n03TOMY BbltJIICJieHl!ll BblITOJIHlllOTCll B <pOpMaTe C nnaBa!Ol.Qeii Janl!TOii. 

3TOT MeTOJ.1 pa6oTaeT II npH IICITOJib30BaHHH BpeMeHHblX lllKaJI C np0113B0JJbllblM 

3aKOHOM IIX 113MeHeHHll. ·Jlnll 3TOro He06XOJ.IIIMO no COOTBeTCTBYIOllleMy anrop11nIy 

BbltJHCJil!Tb BpeMeHHOii KOJ.1, IICITOJib3Yll B KatJecrne BXOJ.IHOro KOJ.1 TeKymero BpeMemI, 

nocTyna!Ol.QIIH co CtJeTtJl!Ka BeJilltJHHbl Tr-
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Bh1qucneHue KoppeKTupyIOrueii · nonpaBKH a on-line pe)KHMe no3ao;rneT pernuTh 
aKTYaJihHYIO npo6neMy npHMeHeHlfll · !(eTeKTOpOB · HeiiTpOHOB c JlHHeiiHOH. reoMeTpueii a 
TOF-cneKTpOMeTpax, r!(e HCIIOJlh3yeTCll MaJial! IllHpHHa apeMeHHOro KaHaJia, 

7 . .UuarnocruKa u Tecrupouauue 
OcHOBHOii: MeTO!I TecrupoaaHlfl! . C .' nporpaMMHal! HMHTaUlfll BXO!(HOro ClffHaJia, 

)KeJlaTeJlhHO . Ha CaMOH paHHeii CTa!(HH ero IIOlIBJleHilll, C IIOCJle!lyIOIUHM npoCJ1e)KHBaHHeM 
ero npoxo)KJ:leHlfll: qepe3 · ace annapaTHhie i ypOBHH (cpyttKUHOHaJihHOe .TeCTHpOBaHHe). 
HaHJ1yqrnuii aapuaHT - reHepaulfll BXO!IHOro curnana · Ha· ypoaHe npeJ:1yCHJ1HTeJ1ll !(eTeKTopa, 
HO: eCJlH · HCIIOJlh3yeTCll !(eTeKTOpHal! 3JleKTpOHHKa, · B KOTOpoii. 3Ta cpyHKUHll He 3aJIO)KeHa, 
TaKHM MeCTOM ;BBO!(a . KOHTpOllhHhIX' :curnaJIOB lIBJll!eTCll; HanpHMep, '• BXO):\ B . MO!IYJlh 
CHHXpOHH3aUHH, PDET-IO (puc. 7). ):Lrrll 3TOro Ha BXO!(e !(aHHOro 6noKa ycTaHOBJleH 
C!IBHfOBhlH pemcTp; ·B KOTOphlii BBO!IHTCll HH!pOpMaUlfll, HMHTHPYIOIUIDI HOpMaJihHYIO (HJ1H 
IIIYMhl ) pa6oTy .!{eTeKrnpa.· 
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Kopo61:ieHKO M.JI. H !Ip. 
ApXHTeKTypa yHmfmuttpoBaHHblX annapaTHblX cpe.!{CTB 
.wrn perncTpaUHH H HaKonneHHH J::taHHb!X 
co cneKTpoMeTpos peaKrnpa MEP-2 B cTaimapTe VME 

PI0-97-410 

B pa6oTe co.r1ep)KHTCH KpaTKOe onHcamte apxHTeKTypbl H TeXHHlleCKOH 
peanmauHH yHmpHUHpouaHHOH cttcTeMbI c6opa .r1aHHbIX co cneKTpoMeTpoB MEP-2. 
CttcTeMa 6a:mpyeTCH Ha orpaHHtieHHOM, HO <:pyttKUHOHaJlbHO IlOJlHOM Ha6ope 0.[IHHa­
KOBbIX (c TOllKH 3peHHH annapaTypb!) VME-6noKOB, B KOTOpbIX Heo6XO,!IHMbie JUIH 
KOHKpeTHbIX cneKTpOMeTpOB OTnHlllUI B napaMeTpax, cpyHKUHOHaJlbHblX B03MO)KHO­
CTHX, KO,!IHpOBKe, a TaK)Ke s npoue.r1ypax KoppeKUHH tt npe.r1sapHTeJ1bHOH o6pa6oTKH 
,!laHHblX peanmyioTCH Ha ypOBHe MHKpohporpaMM, 3JleKTpOHHblX rn6nHu, YCTaHOBOK 
H T.Il. 

Pa6oTa Bb!IlOJlHeHa B Jla6.opaTOpHH HeiiTpOHHOH (pH3HKH HM. 11.M.<l>paHKa 
omm 

Coo6meHne Ome111rneHHoro nHcrnryrn MepHhlX ncCJJenoaattnii. L{y6Ha, 1997 

TTepeBO.[I aBTOpOB 

Korobchenko M.L. et al. 
Architecture of the Unified VME-Based 
Data Acquisition System for the Spectrometers 
at the IBR-2 Reactor 

PI0-97-410 

This report contains a brief description of the architecture and technical 
imlementation of unified data acquisition systems for neutron spectrometers at 
IBR-2. These systems are based on a limited but functionally complete set of identical 
(from the viewpoint of hardware) VME blocks, in which the distinction in 
parameters, functional capabilities, encoding, as well as in correction and preliminary 
data processing procedures are realized by means of microprograms, electronic 
tables, switches, etc. 

The investigation has been performed at the Frank Laboratory of Neutron 
Physics, JINR. 
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