
PIO - 11038 

O.H.BoHAapeHKO, B.q>.Py6u;os, IOJ1.Cycos 

BnOK OTCqETHOrO KAHAnA 

8 C11CTEME CKAH11PYIOIUErO ABTOMATA HPD-2 

1977 



PIO - 11038 

7~ Jn/2-7P, rrp . 
BoFJ.napemco ,~ i . H. 

O.H . BoH~apeHKO, B.~.Py6QoB , ID .H.Cycos 

M .np . EHOK OTC40T-

HOr 0 ICA.H&JTa . , • 

PIO-IIU:JS. I977. BROK OTCqETHOrO KAHARA 

B CHCTEME CKAHHPYIDIUErO ABTOMATA HPD-2 



EoK.ael'eRxo O.H., Py5aoB B.¢>., Cycos 10.11. PIO - II038 

Bnox OTC'IIeTHoro KaHana a CHCTeMe cxaH•py,-:nner'o aBTOMaTa HPD-2 

0nHIIW H3 OCHOBHbiX 4ry"HKU.OH81lbHbiX 6nOKOB CX.8HKPYIOIUef'O 8BTOM8T8 

HPD KBnse?CR 6nox OTC'IIeTHoro xauana, a aanaqy xoToporo axoaHT perHcTpa
'llRR xoopa.RaTbr cepe.nHHbi rpexoaoro carnana. Orc'leTHbrH xaaan cKaHHpyiOwe-

o HPD-2 011 Rl1 pa5oraer s pe>KaMe annaparypHoro crpo5apoBaHHH noA one-
P&TWBHLJW &ORTponeM ManoA ynpaansnome:H 3BM TPA-1001i. Ueua orcqera 
CoC'raan•eT - 1,5 MKM, paapewaJOmasr cnoco6Hocn, He npeBbJW&eT 20 MKM. 
Orc'leTHhJI J<&Han pa3pa5oraH Ha MoaynSJx 155 cepiiH B 6n01ce KAMAK asoll
uoA WHPKHbl. 

Pa60T8 BbinOnHeHa B Jla6opaTopHH Bhi'IIRCnHTelJbHOil TeXHHXH K BBTOM8-
TH38UHH 011RH. 

cooe..ue 06t.e,..aeaaoro DCTIITYTa a.~epawi acc..e.ao .... a. ,lly6aa 1977 

Bondarenko O.N., Rubtsov V.F',, Susov Ju.I. PIO - II038 

Track Centre Circuit in the HPD-2 Scanning Device 
System 

The track centre circuit is one of the principa.l functional units
1 

of the HPD scanning device and serves for registrating the track 
pulse centre coordinate. The HPD-2 track centre circuit operates in 
the han:! ware gate mode under control of the TPA- 100 i computer. 
The least count is about 1.5 mkm, control resolution is not over 
20 mkm. The track centre circuit has been developed on 155 se-
ries modules in double width CAMAC unit. 

The investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR. 
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I. BBeneHHe 

0.ItHBM 113 OCHOBHHX ~OH8.Jll>HWC 6JIO,OB ~pYJllllero 8BTQ

M8T8 HP,l{ HBJUI8TCH 6JIOK OTC'IeTHOro K8H8.1I8 I-J , B SS.U:B'IY KOTOporo 

B.XO,IVIT pei'IICTpaiOIJI KOOP.ItJIIH8TH cepe.I(JIHH 'l'peKa no npe.l(B8p11Te.II!.HO 

o6pa60T8BBOMY K c4lc>IM1poB8RHOMY TpeKOBOMf CKrHMY H CHrH8.1I8111 c 

Onopma: peme'l'OK. ,ZWI YJieJIB118HHH TO'IHOCTB: OTC'I8T8 o6H'IHO JICIIOJilr-

31J1f Te lUll IUIHe MeTO.itH KRTepnoJliiUIJI, KOTOpHe U03BOJUID1' UOJiyqJITl> 

JIB60 IIOJIHYil KOOP,ztKHBTY, JIJI60 '180Tl> KOOp.ztKH8TH C IIOCJie.ltYJIItHM 

06p830B8HK8M IIOJIHOI KOOp~TH Ba ~OIIOnHJITe.II!.HOM CyuMB'l'Ope.ilocT

poeHXe OTC'I8THOro KaHana B 3Ba'IJITe.lll>HOI Mepe onpe~enHeTCH 38-

.U:BHHOI paspeuumqel CIIOCo6BOCTl>ll IIp!I60pa, TIIIIOM 6y!PepHOI IIBMilTH, 

BOSMOaJIOCTl>ll annapaTyp&oro CTpo6BpoB8HJIH liiBq,oJ14aQ,l[ll B HCIIOJI1>3Y

eMWm a.JJeMeHTSMII. 

OTc'leTHHI K8B8.1I CK8HB:p~ero BBT~aT? HP,l{-2 OKRH pa6o'l'aeT 

B peaBMe arrnapaTYp&oro cTpo6HpoB8HIIH 4-? no~ onepaTKBBHM KOHT

,In~IeM MaJiol ynpaBJUIJIIIE!I 311M TPA IOOI i . UeHa oTc'leTa cocTaBJllleT 

""'I, 5 MKM, p83peiii8JlQWI CIIOCo6HOCTl> He npeBHJDaeT 20 MKM. 0TC'IeT

HHI KSBM paspa6oTSB Ba MOJtY.IlllX 155 ceplD[ B 6.1loKe KAMAK .JtBOIBol 

DrllpmiH. 

2. C'l'PP:'Up!18!1 C.Xelll& OTC'IeTHoro K8B8.1I8 

JtM onpe~eJteHHH KOOp,IVIBa'l'W cepe.ltliiBH 'l'peKOBOro CIII'B8.1I8 BC

IIOJI1>30B8B M8'1'0Jl, IlpJI KOTOpoM IIODall KOOPJlBB8T8 HaXO.JVI'l'CH ny'l'eM 

C'leTB onopmrx JDmyJlloCOB C 'IBCTOTOI ~ .ltO ~'Irs 'l'peK8 H IIOJIOBBB

HOI 'IBCTO'l'OI 'f/2 B 'l'8'18BIIe BMIJYJI:&Ca TpeKa S • J1AII peamiiSaQ,lDI 
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.ltBHBOI'O M8'1'0Jt8 HCIIOJIJ.SYIJTCR .ltBB c~eT'UIKB (pJIC. I) • Ha BXO.Il; e~e'!"lB

K8 I nocT~ JIMllYJIJ.CY c KR'I'epn~oBBoro reaepaTopa c ~acToTOI 
8 JU'It • lfRTepn~oHBJd reuepaTop paspadoTBH H8 JIJIBUX S8,llepmar 

11 HB ~ onopHiil mmy.m.c c ~acTOTol I Ml'Il Biipa6&'1'1iBBeT cePJIIl 

HS 8 HVIIY~•coa. QqeT'lHX l CqHTaeT BKny~•Cii C B•TepnO~RUHOK•oro rt
Hepatopa B TtqeHH8 CBITAOrO lllpHO,B;a, K Haq~y TIKHOro IllpHO,B;a tro 

IIOKBSSRHR: COO'l'B6'1'CTBYIJT KOftpo.llitHOI KOOIUtJD18'1'6 IIBRC11118Jll>HOI'O 

OTMOHeBIUl yf' • Ha C116'l"l11Ke IT qloii01PY6TCR RO.ll; KOOP.ltiiB8TY cepe

JtlllHii TpeROBOI'O CBrB8Jl8. llo 0ROJ1118HD TpeKOBOro CBI'B8J[B KO.lt KOOp

.ItHB8'1'1i SBIIHCHJ!Be'l'CJI B BYXOJtHOI p8l'JlCTp, a B C116'l"lliK IT 38HOCIITCR 

COJtepuMoe cqe~a I. B!aoJtHol per•cTp npeJtH&SB&'leH A1Lfl YJIY"m!e

HHH paspe~el CllOC06BOC'l'~ OTC118'1'HOI'O RBBa18 H CHBXpoHRS8QIH C 

pa6oTol 6yq)epHol IIaWI'I'B 19 • I + I7 pasp!I'.Wi BliXOJtHOro perJICTpa 

CJJYUT NUl BpeMeBBoro Xpaii6Hill! ROOP.ltBB8'1' 'l'peROB, 24-1 pas~ .IU!

JIJleTCJI npxsaaxoM H8JIJI1IHii BBqloJNartJDl • . perHcTpe, I8 + 2I paspa.ItY 

CO,ltepaa'l' ynpa:B.1UIDeyll BBqlo~ "HOMep MaCKII" ,MR: DOCJle.u:.YDIIel 

nepe.n:atm RO.ItOB •s 6yq)epJJol IIaMJITll B TPA IOOI i no aBTOBOMBouy 

KBH8.IlY • 3ft pBSPJWi CJIYJ[8'1' .Mil: MOJtlll(liRBl\101 ~Utpeca aB'l'OROIIBOI De-

<PS 

Pn< 

Pac.I. C'l'pYK'f'Ypll8ll CXella O'I'Clle'l'HOI'O KBH&IIa. 
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peJt&tm B TpeJmBX.~IOBOM peDMe. TSKaH opr8HJis~ pa6oTii 6yq)ep!loro 

KaHBJI8. IIOSBOJllleT nepe)tBBaTl> Jmllo~ B llaMII'l'l> 3BII B 3aBJICHMOCTiil 

OT HOMepa M8CKIIo C IIOJIOIIII>Il TpJilTepa pa3pellleHU B3MepeBHfl (PH) 

ynp8BJlllllJiall SBM MOJteT paspemaTl> IIJIII sanpeJIIBTl> npJUlM JIB)o~ 

C Te~el CXaH-AHHHHo 

B JtaHHOM BBpBBHTe OTC~eTBOI'O RBB&KB BOIIO~l>SYeTCR annapaTyp

H08 C'l'po6JipOB8Bile DOCTyn&llllel BJBix>.f:N8IVIII, TO 80'1'1> 6JIO:S: KO.!tHPYeT 

Q6HTpii 'I'OJil>XO 'I' eX TpeKOBiiX ..CHI'BBJIOB 0 KOTOpYe Jlea&T BHY'l'PH 38,U:aH

IWX MBCOK. Pa60TB CXeMY annapBTypBOI'O CTpo6HpoBBHHII npoHCXOIJ;HT 

B CJ18,n:YJJ11el llOCJie.U:OBaTeJIJ.HOCTH. B BB~a.lle CBeT~Oro nepHO.U:S B 

perHCTp MBCKJI SBHOCBTCR KO.lt HB~&IIB nepool MBC!tUo IlpH COBIIB.U:6HHH 

RO.U:B B8 perHCTpe C CO.lt6plUDHI I2 CTBpmHX p83pgJtOB C'l6T'UIK8 I 
CXeMB CpBBHeHBH Biipa68TiiB86T HMOY~l>C 1 ROTOpiil IIOCYH86T sanpoc B 

3BM BB BY.lt8~ HOBOI'O KOJt8 H YCTBHBMHB&eT B COCTOJlHHe "I" TpHl'-

rep MBCKH (14). BlicoKHI IIOT6ImHBJI B8 BliXO)te Q aroro TpiU'repa 

paspemaeT npoXO~eHJle TpeROBOI'O CHrBBJ18 B OTC'l6THYIJ CHCTeMY. B 
OTBeT HB sanpoc IIO RBH8J1Y Ilp!IMOI'O JtOCTyna (Klllt) B OJtHOQHMOBOM 

peJUDie H8 perHCTp M8CJUI 38BOCIITCR KO.zt KOB~Vi nepBOI M8CKII. ITpH 

COBII8,U:8HHB KO.U:S C CO.lt6PKHM6M c~e~a I CX8MB CpaBHeHKS BHOBl> 

nocanaeT sanpoc sa BYJt&~ CJie~ero KO.ltB B&'l8JI8. M8CRH H c6pacii

BaeT B "0" Tplll'rep M B T.)t. Ha K8JI.ltYI 38IlpoC BMeo'l'e C KO.ltOM MBC

KII H8 I8 + 2I pBSp!UtY BliXOJtHOI'O perHC'l'pB RS 3BY llOC'I'yn&eT KO.zt 

HOMepa MBCKHo Mlouw8Jl:&Hall IIIJiijlHH8 MBCKII Ollpe,lte.JllleTCR B OCHOBHOM 

CKOpoCTl>ll peBKttD 3111 H8 sanpoc 0 llOCTJIIIIBDJHI llO aB'l'OHOMHOMY 

KBHaJiy 0 H He npeBWDaeT 400 MKM, 'ITO B KO.lt8X MBCKII COOTB6TCTBYeT 

8 O'l'C'l6'1'8M. 

B 6JIOK OTC~eTHOro K8HSM BXOJtlllT TBKJte 8-paspl'UtiiYI C~eT'lHK 

TpeKOB 0 KO'l'Opiil Ollp8)t8JU16T K0JIB116CTBO Tp8KOBYX CHrBBJIOB, IIOCTynHB

Dili!IX B OTC'l6'l'J111l CHC'l'et.IY 38 CBeTJJYI ll8pJ[O)t. fu CO.It8pDIMOMY aTOI'O 

C'leT'UIKB 3BM MOJteT KOppeKTHpoBBTI> ypoBeH!> .ltlllCKpBMJlH8Iij!H TpeKOBo

ro cHrB8Jla. 

YCTBHOBR8 CXeMH OTC'l6THOI'O KBH8Jl8 B HCXOJtH06 COCTOHHHe npo

HCXO.ltBT DO CHrBaJIY "cepe~HHa TeVHOro nepHO~a" H no KOVaH~aM JBM. 
B 6JIOK8 HCllOJll>SYilTCR ROMBJUtY, npHBI,B;8HHiil B TadJIHUe I. 
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Tac11Jugi I 

HasHa'leoe KOIIBHJtH 

06111111 c6poc 
3aDBc~ B 06paTHOM KO~e CO~epaH
MOI'O 8KKYMYM'l'Opa B I2 l&ll8JtQDI[X 

pas~oB cqe~a I 
3anHc~ B o6pa'l'HOM KO~e CO~ePKK
MOI'O 3 + 6 paSpii.D;OB aRKYMYJIHTo
pa B CTSpme paSpii.Itii C'le~ I 
H 88DHC~ B npaMOM KO~e 8+II pas
pii.D;OB aKKyMyJl.IITOpa B I8+2I pas
pii.Itli :mao~oro perHcTpa 
qre••• co~epzHuoro I2 MI~WHx 
pasp~o• c awxo~aoro perxcrpa 
qre••• co~tpzHuoro I2 crapmHx 
pasp~o• c awxo~xoro perHcrpa 
1cT8BOBK8 TpJIITepa PH B "I" 
1cTaHOBK8 TpJIITepa PH B "O" 
qTeBKe K0~8 CO C'leT'IBR8 TpeKOB 
3anBc~ KO~ B perBCTp MSCKH 
qT8Bil8 KO~ C pei'JICTpa MSCKH 
3anBCL K0~8 BS C'18'fqax& I B 
C'leT'DIK II no Sl H sanxc~ x~a 
H8 C'lenna II B BHXO~OI pel'II
CTp noS2 
Onpoc COC'l'OGKII Tpmtrepa PH 
Y'BuneDe H8 e.D;~D~J~QJ co.a:epu
MOro C'leT'IJIKa 'l'p8KOB 

I 

I 

\ 
) 

I 

~ 

Pac.2. CxeMS cu.xpoos8ItJD1. 

PKc.3. BpeyeHH811 ~arp&Mia pa6oTH OTCtieTBoro K8B8.1la. 
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3. CxeMa cmpom13awm: 

Hru!:OOJiee CJIOlltllliM Y3JIOM OTC'leTHOrO K8H8.1I8 ffilJIJieTCJI CXeMa Cl!HX

poHH3aJ.Ulli, n san;atiy KOTopo"lt BXO~T yrrpaBJieHHe rrpoueccaMH B 6JIOKe. 

IIoc.re~onaTeJILHOCTb pa60Til CXeMhl MOl!tHO llpoCJie[(HTb ITO liJYHKl{HOHaJib
HOH cxeMe (pnc.2) n npeMeHHO~ ~arpaMMe (pnc.3). 

TpeKonllH cnrH~1 nonTopJieTCR Ha nuxoqe Tpnrrepa K, ecJin npn 

noJIBJieHHH ero nepen;Hero liJpoHTa ecTb pa3pema~e noTeHURaJIH c 

up.HMoro nuxon;a Tpnrrepa i,f n HHBepcHoro nuxon;a TpHrrepa B. Bee Tpe

mr, KOTopue He y~onJieTEOpJIIOT 3TOMY ycJIOBHIO, OJioKnpymcJI. B rrpo

THBHOM CJIJ'lae JJ;JIHTeJibHOCTb TpeKOBOrO CHrHaJia 6yn;eT HCK8.l!teHa. Tpzr

rep A npen;HasHatieH ~IR npRnR3KH TpeKa K onopiruM HMIIYJibC8M. llcJI 

paCoTa OJIOKa CHHXp0Hll3HpoBaHa 3THMH HMTIJJibC8MH. ll OTCJTCTBHe Tpe

KOBOPO CHrHaJia Ha BXOll;ll C'!eT'!HKOB I H II TIOCTJTiaiOT OTIOpHue m.myJib

Cll C 'l8CTOTOfl: 8 Mrr~. C ycTaHOBKOfl: TpHrrepa A B COCTOJIHHe "I" Ha 

nxon ctieT'IVma II Ha'!HHaiOT rrocTynaTb HM!lYJihCH c tiacToTofl: 4 MI'u. 
YMeHbWeHHe 'l8CTOT!J Bll;BOC OCY!IleCTBJIJieTCJI TpnrrepoM C. !10 OKOH'laHJH; 

TpeiWEoro cnrHaJia otiepe.n;HUM onopHUM HMIIYJibCOM c6pach!BaeTCJI B "0" 
Tpnrrep A n ycTaHaBJIHBaeTC!J B "I" Tpnrrep B, 6JIOKHPYJI ctieTHuti 

nxon: C'IeTtiJ!iRa II. Tpnrrep .U rpnKcnpyeT rroJJyrrepnon;u HMrryJJhCOB OT 

!1HTepiJOJJJIWiOHHOPO reHepaTopa H JIBJIReTCJI MJia.n;mHM pa3pJID;OM KOOpD;ll

HaTU. CliJoPMHpoBaHHU~ KO!( KOOp~H8Tll TpeKOBOPO CM:rHaJia CTpoOHpy

CTCJl B BllXOI~HOi perHCTp, a B C'leT'!HK II 38HOCHTCJI CO!(epl!tHMOe C'leT

'!.H!(8 I. CTpo6npyiOU!He HMIIYJJbCLI ifx:>pMupymcJI H3 onopHUX HMIIYJioCOB c 

noMOIULro Tpnrrepon E n G • MR ycTaHOBRH Kon;a Ha ctieT'lHKe II no 

01WH'!aHim TpeKa HeooxoqHMO orrpeqeJieHHoe npeMR • .JJ.irJI tieTupex Mozy

Jietl: KI55 J!E? OHO COCTaBJIJieT He CoJiee 200 HC. 11MrryJJhC, CTpOCHpyr<r

Ul,}!H KO!( CO C'!eT'!HKa II B BllXO[{HOH perHCTp, Bllpa6aTHBaeTCJI H3 ce

pllll He'leTHUX HMrryJibCOB. C YCTSHOBKOI TJlHrrepa B B COCTomme "I" 

nepnuft He'leTHhlll: HMIIYJJhC ycTaHaBJIHBaeT n "I" TpHrrep E, a 113 cJie

~mero HetieTHoro HMIIYJihca rpopMHpyeTCR cTpo6. IIocJie C'lRTHBaHHJI 

K0[{8 CO C'leT'lHKa II O'lepel(HO~ orropHHil: HMITYJihC ('leTHHI) CTp06HpyeT 

n Hero KO[{ CO C'leT'lHKa !. TaKHM o6pa30M, K O'lepen;HOMY OTIOPHot.fY 

HMIIYJJbCY CO[{eplKHMOe C'leTtiHKa II 6yn;eT MeHome con;epDIMOro C'leT'lHKa 

I Ha e n;I'!Hllrzy. .JJ.irR Toro, 'IT06hl coxpaHllTh TaKyiO pas!hl:ny n;o rrpno n:a 

rrepnoro TpeKonoro CI'IrHaJia, nnen;eH TpHrrep 11, npoc'lRTHBaiOU!Hfl: rrep

nun onopHUft HMIIYJibc n HatiaJie cneTJioro nepno~a. 

BaJ!tHOfl: xapaKTepRCTI'IKO~ TIO[{OOHUX OTC'leTHUX CHCTeM JIBJJJieTCJI 

ax paspemaiOIII8JI crrococlHOCTb n TO'lHOCTb orrpe~eJieHim Koopn:mmTu 
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Cepe.IUIHil TpeKOBOro CHrHaJia. KaK BH!tHO H3 npeMeHHO! ZUiarpaMMl>l 

(pHc.3~MepTBOe BpeMH !tSHHOro OTC~eTHOrO KSHaJia He npen~aeT 
800 HC, 'ITO COCT8BJISieT 20 MRM ITO WieHKe. MaKCRMaJihHM OlliHOKa, 

Bll3B8HHBJI .n;HCKpeTHOCTbD OTC'leTHO! CHCTeMH H norpeillHOCTHWH llpHHHTO

ro weto~a HHTeprronHUHH, He npeBuwaeT 3 MKM. 

3AKJIJJtlEHHE 

TO'!HOCTH!le H BpeMeHHUe xapaKTepHCTHKK OTC'leTHOrO KaHaJia 

HCCJiel(OBaJIHCb C ilOMOIIU>D HMHT8TOpa H .ltHCIJJieJI NE-601/i , BXOn;R-
mero n cocTaB ynpaB.IIJIJlUeA 3BM TPA IOOI i, • CnemtaJioHO HamtCaHHaJI 

rrporpaMMa il03BOJ!RJI8 BllBO!(HTb Ha 3RpaH pesyJII.TaT!l CKamtpoBaiDIJI, 

MSCWTS6Hp0B8Tb OTD;eJII>Hile yt!SCTKR CRamtpoBaHHJI H BeCTH OTiepaTKB

Hilft ROHTpoJio IDYHRiniOHHpoBSHHJI cxeMbl rrpH pa3.1ll'I'!HWC: RJlHTH~ecKHX 
CHTY8URRX. 
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