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KoporneB IO.B. P13-99-23 
Ilriarn corrp5DKemrn a)].epttoro MarnttTOMeTpa tt TIK 

Ilriarn corrpa)KeHH51 C'IlfThIBaeT pe3yJihTaThl lf3MepeHH51 MaruttTHOfO IIOJI51, 
orn6pa)KeHHhie Ha umppoBOM )].ttcIIJiee tt3MepttTeJihHOro rrptt6opa, tt rrepe)].aeT 3TH 
)].aHHhie B KOMIIhIOTep qepe3 IIOCJie)].OBaTeJihHhlll rropT. ~)].epHhlll MarnttTOMeTp co 
BCTpOeHHOH IIJiaTOll corrpa)KeHlf51 IIJiaHttpyeTC51 lfCIIOJlh30BaTh B aBTOMaTH3HpOBaH
HOll ClfCTeMe no npoBepKe lf KoppeKTHpOBKe MaruHTHhlX 3JieMeHTOB YCTaHOBKlf 
LEPTA. 

Pa6orn BhITIOJIHeHa B Jia6opaTOpHH 51)].epHhIX npo6JieM O1151H. 

Coo6meH11e 061,e1111HeHHOro IIHCTl!Tyra ll)lepHbIX IICC/le)IOBaHIIH. L{y6Ha, 1999 

TiepeBO/J. aBrnpa 

Korotaev Yu.V. P13-99-23 
Nuclear Magnetometer - PC interface Card 

The nuclear magnetometer - PC interface card takes the measured value of 
magnetic field from the magnetometer display and transfers it into PC via a serial 
port. The nuclear magnetometer with implemented card will be used in automated 
complex for verification and correction of magnetic elements of LEPTA machine. 

The investigation has been performed at the Laboratory of Nuclear Problems, 
,,, JINR. 
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B IlOCJieL(Hee apeMll B03MO)KHOCTb pa6oTbl H3Mep11TeJibHOro rrp116opa B COCTaBe 

aBTOMaTH311poBaHHOro KOMilJieKca llBJllleTCll HeOTheMJieMblM TPe6osam1eM. ,[(Jill :noii 

uen11 MHome rrp116opbl OCHaIUeHb[ IIHTepcpeiiCHblMII rrnaTaMII LIJlll CBll311 HX C 

rrepCOHaJibHb[M KOMilbIOTepoM (TIK). 

3TO OTHOCIITCll II K 113MepeHHllM MarHHTHOro IlOJlll, B ttaCTHOCTII llJlepHbIMII 

MarH11TOMeTpaM11 (JIM), HeoneMJieMOH ttaCTblO KOTOpbIX, KaK 113BeCTHO, llBJllleTCll 

113Mep11TeJib pe30HaHCHOH ttaCTOTbl - 1taCTOT0°Mep. B []] OilllCaHa cxeMa ttacTOTOMepa 

JlJlll MarHl!TOMeTpa, KOTOpal! He IIMeeT IIHTepcpeiiCHOH rrnaTbl JlJlll CBll311 C ITK. 

Pa3pa60TaHHbltt B Jla6opaTOp11H l!JlepHbIX rrpo6neM O~ JIM C YKaJaHHblM 

ttaCTOTOMepOM rrnaHupyeTCll HCilOJlb30BaTb JlJlll H3Mepemtii B aBTOMann11poBaHHOii 

cuCTeMe no rrpoaepKe II HacTpoiiKe MarHHTHbIX JJieMeHTOB B rrpoeKTe "LEPTA" [2]. 

Heo6xOL(IIMOCTb, IIMeTb CBll3b C K0MilblOTepoM, npOJlHKTOBaHa TPe6oaam1eM C03JlaHHll 

6aJ .naHHbIX rroneii Ka)l(Jloro MarHHTHoro :rneMeHra. 

Pa3pa6oTaHHal! nnarn CBll311 YCTaHOBJieHa BHyrp11 JIM JI rrpeJlHaJHatteHa JlJill 

C'll!TbIBaHHll pe3yJibTaT0B Jl3Mepemrn MarHIITHOro Il0Jlll, OTo6pa)l(eHHbIX Ha u11cppOBOM 

JlHCITJiee np116opa, II nepe.natt11 3TIIX JlaHHbIX B TIK 1tepe3 IlOCJie)lOBaTeJibHbltt nopT. 

KoMITbIOrepHall rrporpaMMa c6opa .naHHbIX 311attem1ii Marmn11oro nonll a 

IlOBepiieMOM MarHHTIIOM 3JleMeHTe JlQJl)l(Ha Il0JI)"lllTb 3Hatte111Jll u11cpp Ha IIIIJll!KaTopax 

II IIX MeCTa Ha JlllCITJiee, a TaK)l(e C0CTOlllll!e llH/lHKaTopos HaCTpoiiKII np116opa Ha 

l!JlepHblH MarHl!THbltt pe30HaHC. 

<l>yHKUIIOHllpoaam1eM JlllCITJiell ynpaBJilleT MHOrocpyHKUHOllaJibHbltt C'leT'lllK 

(MC) ICM7226A co acrpoeHHbIM K0HTponnepoM 6yKaeHHo-u11cpposoro m1cnnell. 

ITo.npo6Hoe on11caHHe 3TOrO C'leT'IIIKa II npuMepbl ero np11MeHeHllll MQ)l(HO HaHTII B 

Karanorax cp11pM, ero BbmycKaIOiu11x (Hanp11Mep, cpnpMbI "Harris Semiconductor"). 

0.nHH 113 npnMepos np11MeHemrn aocnpo113ao,1111rcii a [3]. Ynpasnem,e m1cnneeM 

ocyiueCTBJllleTCll B MYJibTIInJleKCHOM pe)l(l!Me. KOil u11cppb1 B /lBOll'lHO-,lleCl!Tll'lHOM 

npe.ncrnsnemm nol!BJilleTCll Ha BbIB0)lax BCDI - BCD8 c1mxpmmo c ycTaH0BKoii Ha 

OLIHOM 113 BblBOJlOB D 1-D8 - H0Mep IIH/ll!KaTopa Hanpll)l(elfl!ll BblC0K0ro ypoBHll. 

HH3KHii yposeub Ha BbIBO/le STORE coo6iuaeT, ttro H3Mepem1e ttacrorb1 Bbmon11etto, 

11 Ha BbIBOJlax BCD I - BCD8 IT0llBJillIOTCll K0/lbI 3Ha,1em1ii u11cpp ll3MepeHHoii 
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ttaCTOTbl. ,[(JI11TeJ1bllOCTb .naHH0ro CHrHana COCTaBJilleT 40 MC. lfacrora 

MYJibTIIITJieKCHpoBaHHll paBHa 400 ru, 'lTO C00TBe'fCTByeT 250 MKC apeMeHH CBetteHHll 

O/lHoii u11cppb1. 

113 BbillleyKaJaHHblX TPe6oaaH11ii KOMilblOTepHOH rrporpaMMbl, CTaH)lapTa 

RS232C H oco6eHHOCTeii pa60Tb1 MC cne)lyeT, ttro Heo6xo.n11Mo rrepe.naTb, KaK 

MIIHIIMYM IO 6HT (l CTapTOBbIH 611T + 8 ?HT IIHcpopMaUHH + 1 CTOilOBblH 611T) 3a 

250 MKC. 3To C00TBeTCTBYeT CK0p0CTH rrepe)la'lH .naHHblX 40000 6HT B CeKyHJly. ,[(Jill 

CTaHJlaprn RS232C rrpHeMneMal! 6J111)1(aHlllall cKopocTb rrepe)latt11 JlaHHbIX 57600 6o)l. 

ITpHHUHilllaJibHall 3JieKTpHtteCKall cxeMa IIHTepcpeiiCHOH IlJiaTbl rrpe.nCTaBJieHa 

Ha p11cyHKe. 

reHeparnp Ha ttacrnry 57600 ru co6paH Ha MHKpocxeMe DDl 555TJI2, 

pe3HCTopax Rl, R2 H K0H/J,eHcarnpe Cl THrra KCO. Crn6HJibHOCTb TaKoro reHeparnpa 

B /J,HailaJ0He TeMrreparyp 10 - 50 °c nyttllle 10·2, 'lT0 /J,0CTaT0'lH0 /J,Jlll: Ha/J,e:llrnoii 

pa6oTbl ITJiaTbl CBll311. 

Ha MHKpocxeMax DD3, DD4 T11rra 55511P9 co6paH cpopM11poaaTeJib rroCbIJIKH. 

Bb!BO/J, 5 MHKpocxeMbl DD4 - CTapTOBblM 611T. ,ll,anee H/J,eT MJia/J,llIIIH 6HT Il0CblJIKH -

HCTHHH0CTb H3MepeHHH (VALIDATE), KOTOpb1ii orrpe/l,eJIHeTCH coCT0HHHeM 

JI0fH'leCKIIX ypOBHeii Ha Bb!BO/J,ax XX:13-:XXl 5, Il0/J,KJIIO'leHHblX K CHrHanaM, 

orrpe/l,eJill:lOJUHM IICTIIHH0CTb H3MepeHHll. MeCTO HH/J,HKaTopa Ha /J,HCIIJiee (6HTbl Nl

N3) onpe/l,eJllleTCll MHKpocxeMoii DD6 THna KP556PT4, K0TOpall K0/l.HPYeT COCT0HHHe 

-- ---
CHrHaJI0B D l-D7 MHKpocxeMbI ICM7226A. IiHTbI BCD 1- BCD 8 HBJlllIOTCll 

HHBepTHp0BaHHblM /J,B0H'lHO-/J,eCl!TH'lHblM K0/J,0M 3HatteHHll UHcppbl /J,aHHOro 

HH/J,HKaTopa. 

3arpY3Ka B cpopMHpOBaTeJib II0CbIJIKH ocyiueCTBJllleTCll: II0CJie 113MeHeHHll: 

coCTOHHHll c11rnanoa Dl-D7 npH yCTaH0BJieHH0M B HH3KHii ypoaeHh c11rnana STORE. 

ITp11MeHeHHoe B cxeMe BKJIIOtteH11e MHKpocxeMbI DDS npe/J.0TapaiuaeT oCTaHoaey 

---
He3aKOH'leHHOll nocbIJIKH nocne CHHTHH c11rHana STORE. 3arpy)KeHHhiii KOil. nocbIJIKH 

no6HTHO "Bb!TaJIKHBaeTCll:" B JIIIHlllO CBll:3H. 

51;:iepHbie MarHHTOM~bl ttyBCTBHTeJibHbl K 3JieKTPH'leCKHM II0MeXaM, II03T0MY 

B cxeMe npHMeHeHa raJibBaHH'leCKall (oIITH'leCKal!) pa3Bll3Ka TIK H JIM. 3TO 

BbIII0JIHeHo Ha MHKpocxeMe DD7 THIIa KP293JIIT1A. M11KpocxeMa DD8 T1ma 
,, 
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MAX232CPE (flrrpMbI "MAXIM'' npeo6pa3yeT nom11ecKrre ypoaHrr TTJI B 

CTaH.r1apTHb1e ypoBHH HHTep(fleiica RS232C. HcnoJib3YeTCH .r1ayxnpoao.r1Hoe 

BKJIJO'!eHrre JIHHHH CBSl3If. 

IlrrTam1e MHKpocxeM DD7, DDS ocyllleCTBJIHeTCH noCTOHHHbIM HanpH)KeHrreM 

U2 paBHblM +5 B. A.rrH 3JieKrpH'leCKOH pa3BS13KH OT 3JieMeHT0B .SIM HCn0Jib3YeTCSI 

0T,[leJibHaH o6MOTKa rpaHC(pOpMaropa. OCTaJibHbie J:leTaJIH nnaTbl CBSl3H HCilOJib3YJOT 

HanpH)KeHrre +5 B H3MeprrTeJibH0ro npu6opa. 

A.rrH Ha11ana pa60Tbl C lIHTep(fleHCHOH nnaTOH He06XOJ:1HMO npoBeCTH 

lIHlil.lliaJIITTal.llIIO nocJie,[I0BaTeJibH0ro nopra IIK. Heo6XOJ:llIMO yCTaH0BlITb: CK0p0CTb 

nepe.r1a11u - 57600 6ttT/c, K0JilI'!eCTB0 6ttT nepe.r1aaaeMbIX ):laHHbIX - 8, K0JIH'leCTB0 

CT0n0BbIX 6ttTOB - 1, K0Hrp0Jib 'leTH0CTlI He lICil0Jib3yeTCSI. 

MarHlITOMerp He Tpe6yer ynpaBJieHlISI OT K0MilbJOTepa. Ilo3TOMY 

lIHTep(fleHCHaH nnaTa pa60TaeT T0JibK0 Ha nepe.r1a11y ):laHHbIX, K0T0paH Ha'IHHaeTCSI 

cpa3y )Ke nocne BKJIJO'leHHH npu6opa u ocyllleCTBJIHeTCH no6attTHO «na11KaMrr» 

Ka)KJ:lyJO ceKyHJ:IY B Te'!eHHe 40 MC. 3a 3TO BpeMH n0CbIJiaeTCSI 0K0JI0 140 6ai1T 

lIH(pOpMal.llilI. B Ka)KJ:I0M nepe.r1aBaeM0M 6ai1Te 3arrrn(flpoBaHa lIH(pOpMal.lHSI 06 

lICTlIHH0CTlI lI3MepeHlISI, H0Mepe lIHJ:llIKaTopa Ha J:llICnJiee H J:IBOH'IHO-,[leCHTH'!HbIH K0J:1 

3Ha'leHlISI l.llI(ppbl, OT06pa)KeHHOH Ha ,[laHH0M HHJ:llIKaTope. O11epeJ:1HOCTb noCbIJI0K 

6attTOB ocy111ecTBJIS!eTCSI B C00TBeTCTBlilI c H0MepaMH HHJ:llIKaropoB: ... 1, 0, 6, ... , 2, 1, 

0, 6 . . . lI T.,[I. A.rrH nOJIHOH .r1errrn(flpa11uu n0Ka3aHHH J.IH(ppOBOro J:llICnne» .SIM 

J:I0CTaT0'IH0 npo11rrTaTb nocJie,[I0BaTeJibH0 ceMb 6ai1T. 

Onucauue 4>opMaTa nepe.r1asaeMbIX .r1auublx 

DO (Mna.r1wuii 6uT) - HCTHHH0CTb ITTMepemrn. 

Ilptt 3Ha'leHlIH 1 - Pe3YJihTaT lI3MepeHHH, OT06pa)KeHHblH Ha J:IHCnJiee npu6opa, BepeH. 

JTOMY C0CTOSIHHJO C00TBeTCTByeT CBe'leHrre T0JlbK0 0,[IH0ro J:IH0,[la Ha m111eBOH naHeJIII 

.SIM. 

IIprr 3Ha'!eHlill 6ttTa, paBHbIM 0, pe3yJibTaT H3MepeHlISI He BepeH. 

D3, D2, Dl - nop»J:IKOBhIH H0Mep 11rr(flpb1 Ha ·.r1ucnnee (rn6nuua 1). KpaiiHHH neBaH 

urr(flpa Ha npu6ope lIMeeT nopHJ:IKOBblH H0Mep 6, KpaHHSISI npaBaH - 0. 
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Ta6rmua I 

N ll11$phl 6 5 4 3 2 1 0 
D3 I I I 0 0 0 0 
D2 I 0 0 I I 0 0 
DI 0 I 0 I 0 I 0 

HanpHMep, nm1 wecrnro HHJIHKaTOpa 3tta<iettH51 6HTOB D3, D2, DI paBHhI I, I, 0. 

D7, D6, D5, D4 - JIBOH'-Itto-necHH'-IHhIH KOJI 3Ha'-!eHH51 umppb1. ,[(_n51 npHMepa B 

Ta61mue 2 npHBenettbl COCT051HH51 3THX 6HTOB, COOTBeTCTBYIO!llHe 3Ha'-!eHH51M 8 H 2. 

Ta61mua2 

D7 D6 D5 D4 Jua•1euue 
1 0 0 0 8 
0 O· 1 0 2 

,[(eCHTH'IHaH TO'IKa B 3Ha'-IeHHH MarHHTHOro nOJ151 3acpHKCHpOBaHa H Bcerna 

HaXOJIHTC51 nocne 6-H UHcppbl Ha JIHCnnee .5IM. 

B 3aKJ110'-IettHe aaTop HCKpetme 6naronapHT lfoawKeBH'-Ia C.A. 3a 

nnonoTBopttbie o6cy)l(JleHH51 pa6oThI, npO'-IHTaawero pyKonHCh H cnenaawero 

none3Hbie 3aMe'-!aHH51. 

Pa6orn Bhmonttetta a paMKax rpattrn INT AS-96-0966 H 51BJJ51eTC51 TaK)l(e '-!aCThlO 

npoeKTa rocynapcrneHHOi1 ttay'IHO-TeXHH'-IeCKOH nporpaMMbl "<l>yttnaMeHTaJJbHa51 

MeTp0!10fH51". 

Jlunpa-rypa 

I. lfoawKeBH'-I C.A. - OlUIM, P 13-98-309, LJ:y6tta, 1998. 

2. Second meeting of the INT AS Collaboration: Low Energy Positron Torroidal 

Accumulator (LEPTA), Dubna, 1998. 

3. YHTCOH ~- - 500 npaKTH'-IeCKHX cxeM ua HC. M.: MHp, 1992. 

PyKOilHCb nocTynuna B HJ,[laTeJlbCKHH OT,[leJl 

3 cpeapa.Jrn 1999 ro,[la. 

6 


