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1. 88EAEHJ.1E 

AaHH~A MHTep¢eAc npeAHasHa4eH AflR conpRmeHMR warosoro ABM
raTenR IPS-5 M ero ynpaBnR~~eA 3neKTpOHMKM ASE-2 npoM3BOACTBa 
npeAnPMRTMR Kapn UeAcc ~eHa/1/ c B~4MCnMTenbHOA MaWMHoA 4epes 
MarMcTpanb KAMAK. 8 OTflM4Me OT APYrMx aHanorM4H~x MHTep¢eAcos, 
HanpMMep paspa6oTaHHOro 8 UJ.1RJ.1, PocceHAOP¢ AH rAP/2/,s HeM MC
nonb3YeTCR ynpasnR~~aR 3neKTPOHMKa saBOAa-MsroTOBMTenR ABMraTe
nR.HasHa4eHMe 6noKa COCTOMT B TOM,4T06~ nepeAaBaTb MflM B~pa6a

Tb!BaTb AflR nepeAa4M ynpasnRIO~eA aneKTPOHMKe ASE-2 KOMaHAbl yn
pasneHMR pa6o4MM 4MKflOM ABMraTenR. 

3TOT 6noK C03AaH AflR pa60Tbl B KpMCTann-AM¢paK4MOHHOM peHT
reHOBCKOM cneKTPOMeTpe 0TAena HOBblX MeTOAOB ycKopeHMR 06beAH
HeHHOrO HHCTHTyTa RAepHbiX MCCfleAOBaHMA. 6noK pa3pa6oTaH AflR 
OCy~eCTBneHMR Bpa~eHHR KpMCTann-aHanH3aTopa H AeT~KTOpa cneKT
pOMeTpa H YCTaHOBKH HX B 3aAaHH~e n03H4H~ npH aBTOMaTM4eCKOM 
ynpasneHHM OT 38M. Csepx Taro, paspa6oTaHH~A MHTep¢eAc MOmHo 
npHMeHRTb B PRAe APYrHX 3aAa4, B KOTOP~X Tpe6yeTCR ynpaBneHHe 
warOB~MM ABHraTenRMH Ha flHHHH C 38M. 

AaHH~A 6noK nossonReT pa6oTaTb B cneAYIO~Hx ABYX pemMMax: 
1. YnpaBnRIO~Me KOMaHA~ B~pa6aT~BaiOTCR npRMO B 38M H nepeAa

IOTCR Ha ynpaBnRIO~yiO 3fleKTpOHHKy. 
2. 38M onpeAenReT pemHM pa60Tbl MOAYflR H BbtAaeT HH(j>OpMa4HIO, 

XapaKTepH3YIO~yiO XOA ABHmeHHR CHCTeM~. ~eo6XOAHM~e KO~aHA~ AflR 
ynpasnRIO~eA 3fl~KTpOHMKM MOAYflb reHepHpyeT caMOCTORTenbHO. 

Ha MOAYflb nepeAaiOTCR TaKTOB~e HMnynbc~ warosoro ABHraTenR. 
~T06~ HCKfli04HTb B03MOmH~e npM 3TOM OWH6KH /nponyCK wara M Ap./, 
MOmHO 3~AaTb TaKT ABMmeHHR, B~pa6aT~BaeM~A BHeWHeA H3MepHTenb
HOA CHCTeMoA. AnR MHTepsana CTapT - cTon ·ABMraTenR MaKcMManb
HO B03MOmHoe 4HCflO TaKTOB COCTaBnReT 24 6MT. 

0 BHyTpeHHeM COCTORHMH HHTep¢eAca CHrHaflM3HPYIOT OnTM4eCKMe 
HHAMKaTop~ Ha ero nepeAHeA naHenM. 

2. PA604J.1R UHKn ABHrATEnR 

Pa6o4MA 4MKn warosoro ABMraTenR noKasaH Ha PMC. 1. ~H·ocy
~ecTBnReTcR· noAa4eA COOTBeTCTBY~~MX KOMa·HA ·ynpaBnRKl~e'Ci 3fteKT
pOHMKe ASE-2. lloc.rre MHM4ManM3a4MM, Bbt6opa Hi:m'pasniH~.A ·spa~.eH~R 
Heo6xoAMMO cMrHanoM 11BKni04MTb 11 noAaT·b HanpRmeHI-i'e Ha o6Mot'K:}~ 
CTaTopa ABMraTeflR, 3aCTaBflRR POTOp 3~HRTb Aa4aflbHO~ nohoie8Me. 
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a) Uf!KA .QB~)[EHI!Ifl ABI-12ATEAI'l 

ill ~KA KOMAH.ll. 

PHc. I. ll;HKJI ,o;BHJKeHHR maronoro ,o;nHraTeJIR H KOMaH,o;bi yrr
panneHHR. 

3anyCK ,QBHraTenB OCy~eCTBnReTCB C Ha4anbHO~ 4aCTOTO~ f 0 , 
KOTOpaH YCTaHaBnMBaeTCH C y4eTOM KpyTR~ero M MHepUHOHHOrO 
MOMeHTOB ,QBHraTenR M ,QaHHO~ Harpy3KM. 0H npOM3BOAMTCH no KOMaH
,Qe 11 CTapT 11

• 

AnR Toro, 4T06bl ysenH4MTb 4Mcno o6opoTos .QBMraTenR, no 
KOMaH,qe 11 Pa3rOH 11 ynpaBnBIO~aB 3neKTpOHMKa nOBbiWaeT 4aCTOTy TaK
TOBoro reHepaTopa ,QO MaKCMManbHO~ f 1• 3TO npOMCXO,QMT C onpe
,qeneHHO~ nOCTOBHHO~ BpeMeHM, KOTOpyiO MOmHO, TaK me KaK M f 0 
M fJ, 3apaHee ycTaHoBMTb s 6noKe ynpasnRIO~e~ 3neKTpOHMKM. EcnM 
npOM3BO,QMnCH pa3rOH, ,QnH OCTaHOBKM ,QBHraTenR B 3apaHee 3a,qaH
HOM nonomeHMM He06XO,QHMO npOM3BO,QMTb TOpMOmeHMe C TO~ me no
CTOHHHO~ BpeMeHM no KOMaHAe 11TopMOH<eHMe 11

• HaKOHeU, ,QBMraTenb 
OCTaHaBnMBaeTCB no,qa4e~ KOMaH,Qbl 11 CTon 11

, M POTOp y,qepmMBaeTCB 
noneM cTaTopa s ,qaHHOM nonomeHMM, noKa cMrHanoM "BbiKni04MTb 11 

He CHMMaeTCR HanpRmeHMe C 06MOTOK CTaTOpa. 

3. OnHCAHHE onOK-CXEMW 

onoK-cXeMa YCTpO~CTBa npMBe,QeHa Ha PMC.2. npHeM KOMaH,Q 
KAMAK npoM3BOAMTCB ,qeKo,qepoM. 3anMCbiO ,-;-perHcTp cocTORHMH 
BHOC/HCR MHQJOpMaUHH 0 Bbi6paHHOM pemHMe pa60Tbl, He06XO,QHMOM 
pa3roHe ABMraTenB M HanpasneHMM ero spa~eHMB. 

Kor,qa s~6paH pemMM Henocpe,qcT6eHHoro ynpasneHMB oT 38M, 
TO KOMaH,Qbl 11CTapT 11

, 
11TopMomeHMe11 M 11 CTon 11 Henocpe,qCTBeHHO no

CTynaiOT Ha s~xo,q~ 6noKa. B pemMMe nporpaMMMpyeMo~ pa6oT~ ga
nMCbiO 2,3 BHOCHTCB B perMCTp ,qaHH~X MHQJOpMaUMH 0 TOM, CKOnbKO 
TaKTOB nponycKaeTCR B pesepCMBHbl~ C4eT4HK AO TOpMOlKeHHR M/HnM/ 
ocTaHOBKM ABMraTenR. Co,qeplKHMoe perHcTpa AaHH~x M perMcTpa co
CTORHH~ C4MTbiBaeTCR no KOMaH,qe 114TeHMe 11 4epe3 BbiXOAHble BOpOTa 
Ha R-WMHbl MarHCTpanH I<AMAK. 

Oo KOMaH,qe 11 CTapT 11 Ha BbiXO,Q 118Kn. /BbiKn. 11 nOCTynaeT CMrHan 
BKn104eHMR HanpBmeHMB Ha 06MOTKaX CTaTopa. 4epe3 perynMpyeMyiO 
3a,qeplKKY 3. 1 KOMaH,qa 11CTapT 11 TaKme nOAaeTCH Ha BbiXOA, a ecnH 
5;m 3a,qaH pemHM c pa3rOHOM, TO scne,q 3a TeM c 3a,qepmKoi1 3. 3 
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PHc.2. l1HTeptlJeflc yrrpanneHHH maroBblM ,o;nHraTeneM: 
6JIOK-CXeMa. 

no,qaeTcH H KOMaH,qa ''P a3roH''. :3a,qepmKa 3. 2 cnymMT ,qnR Toro, 
4To6~ nocne cTon-MMnynbca HanpRmeHHe Ha cTaTope coxpaHBnocb 
B Te4eHMe YCTaHOBneHHoro speMeHM. 

PesepcH~~ C4eT4MK yCTaHaBnHBaeTCH B Ha4anbHOe COCTOHHHe 
B COOTBeTCTBMM C HHQJOpMaUMe~, BHOCHMO~ 8 perMCTp ,qaHH~X. B pe
)!(MMe 6e3 pa3rOHa OH Bbi,QaeT CHrHan 11 CTon 11

, eCnH CYMMa TaKTOB 
C nonomMTenbHOrO H OTPMUaTenbHOro BXO,QOB C4eT4MKa ,QOCTHrna 3a
paHee ycTaHosneHHoro s Hero 4Hcna. B pelKHMe c pa3rOHOM BMecTo 
CMrHana 11 CTon 11 Bbi,QaeTCR KOMaH,qa 11TopMOlKeHMe 11

, C4eT4HK O,QHOBpe
MeHHO npMHMMaeT H3 perHCTpa ,QaHHbiX Of4pe,qeneHHOe KOnH4eCTBO TaK
TOB /,QO OCTaHOBKM ,QBHraTenR/, a KOr,qa 3TO 4HCnO TaKTOB nOCTy
nHT Ha ero TaKTOBble BXO,Qbl, TO Ha BbiXOA 6noKa 6y,qeT nepe,qaHa 
KOMaH,qa "CTon". TaKMM o6pa30M, MOlKHO Y4MTbiBaTb pa3Hoe speMR 
TOpMomeH~R ,QBHraTenR npH pa3H~X Harpy3KaX. 

AnR yKa3aHMH cocTORHHR c4eT4MKa MMeeTCR cseTOBaR 3-3Ha4HaR 
CeMMCerMeHTHaB MH,QMKaUMR C COOTBeTCTBYIO~HMM ,qeKO,QepaMM. 
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4. PE!HMW PA50TW 

611oK pa6oTaeT B ABYX ocHOBHbiX pemi1Max. B nepsoM pem11Me 
nyCK 11 OCTaHOBKa AB11raTe11.A npOI13BOAHTCH HenocpeACTBeHHO COpT
BeTCTBY0~11MI1 KOMaHAaMI1 KAMAK, noc11e Toro KaK 6~1111 3an11caH~ 

Ha4a11bH~e yc110BI1H. Ha4anbH~e yc110B11H 3an11c~saoTCH s per11cTp 
cocTOHHI1H /3anl1cb 1 I 11 BK[l04aOT: Bbl6paHHbl~ pem11M pa'6oTbl, AaH
H~e o Heo6XOA11MOCTI1 pa3roHa, HanpaB11eHI111 spa~eHI1H. KorAa s 
611oK nocTynaeT KAMAK-KoMaHAa "CTapT", 11HTep¢Je~coM BbiAaOTCH 
Cl1rHa11 BK1104eHI1H- Hanp.AmeHI1.A Ha 06MOTKaX CTaTopa, KOMaHAa 
11 CTapT 11 noc11e YCTaHOB11eHHO~ 3aAepmK11 11 KOMaHA.3 "Pa3rOH 11 C $11K
CI1POBaHHO~ 3aAepmKO~ no OTHOWeHI10 K KOMaHA~ 11 CTapT 11 , np11 3TOM 
KOMaHAa "Pa3rOH 11 BbiAaeTCH 1111Wb B TOM C11y4ae, ec.n11 11H$OpMal..l11H 
0 pa3rOHe COAepmi1TCH B peri1CTpe COCTOHHI1.A. 

t\.n.A ocTaHOBKI1 AB11raTe.nH HymHbl KAMAK-KoMaHAbl "TopMomeHI1e'' 
/TOilbKO ec.n11 6b1Il 3aAaH pa3rOH/ 11 "CTon". noc.ne KOMaHAbl "CTon" 
11HTep¢Je~C aBTOMaTI14eCK11 BbiKil04aeT HanpR-meHI1e CTaTopa /BbiXOA 
11MeeT COCTOHHI1e H/ C 3apaHee YCTaHOB.neHHO~ 3aAepmKo0. 

BTopo~ pemi1M xapaKTepl13yeTCH TeM, 4TO ynpas.neHI1e pa6o411M 
1..111KilOM AB11raTe.n.A npOI13BOA11TC.A 11HTep¢Je~COM n0c11e TOro, KaK 
1..111K.n 6~11 3anporpaMMI1POBaH B HeM 11 s 611oK nocTyn1111a KAMAK-KoMaH
Aa "CTapT". Ha4a.nbHble yc110BI1.A 3aAaOTC.A TaK me, KaK B nepBOM 
pemi1Me. noc11e 3TOrO npOI13BOA11TC.A 3ani1Cb K011114eCTBa TaKTOB,KO
TOp~e A011mH~ nOCTyni1Tb Ha TaKTOB~~ BXOA AO TOpMomeHI1.A B peri1CTp 
cocTO.AHI1.A no cooTBeTCTByo~e~ KoMaHAe KAMAK /3anl1cb 2/. Ec1111 
HeT pa3roHa, 3an11c~saeTC.A D . To~ me KOMaHAO~ 3aAaeTc.A K01111-
4eCTBo TaKTOB, KOTOpble A011mHbl nocTyni1Tb B 11HTepBa11e OT TOpMome
HI1.A /111111 CTapTa, eC1111 He 6bl110 pa3rOHa/ AO KOMaHAbl "CTon", 11 
3TO 411C110 BHOCI1TC.A B peri1CTp COCTO.AH11H /3ani1Cb 3/, MaKC11Ma11b
HOe K011114eCTBO TaKTOB COOTBeTGTByeT 24 611TaM, 

noc11e ,KAMAK-KoMaHAbl "GTapT" see Heo6XOAI1Mble Cl1rHa11bl 11 KOMaH
A~ A11H BK1104eHI1.A 11 OCTaHOBKI1 AB11raTe11.A npoi13BOA.ATC.A 11HTep¢Je~

COM /"BK110411Tb 11
, "CTapT 11

, "Pa3rOH11 /ec.n11 3aAaH/, "TopMomeHI1e 11 

/eC1111 3aAaH pa3roH/, "CTon", 11 BbiK110411Tb 11 /. 

5. KOMAH,Qbl KAMAK 

Pa3pa6oTaHH~~ 611oK ynpas.n.AeTCH c11eAYO~VIMI1 KOMaHAaMI1 KAMAK: . ' 

Z·S2 
N·A(O)·F(O) 
N·A(I)·F(O) 
N·A(O) ·F(16) 

-4 

- YCTaHOBKa Ha4a11bHOro COCTO.AHI1.A 
- 4TeHI1e peri1CTpa 'COCTO.AHI1.A 
- ~TeHI1e per11cTpa AaHH~x 
- 3ani1Cb 

Wl=H 
WI=L 
W2=H 

B peri1CTp COCTO.AHI1H /3ani1Cb 1/ 
- pem11M 1 
- p'emi1M 2' ' 
- 6e3 pa3roHa 

/\\ 
,~) 

·{) 

W2=L - c pa3rOHOM 
W3=H/L - Hanpas11eHI1.A spa~eHI1H 

N·A(I)·F(I6) - 3anl1cb AaHHbiX s per11cTp AaHHbiX /3aJ111Cb 2, 

N·A(O)·F(24) 
N·A(O)·F(26) 
N·A(I)·F(26) 
N·A(I)·F(27) 

3/ 
- CTapT 
- TOpMOmeHI1e 
- CTOn 
- Q=L - BbiAaHa KOMaHAa 11 CTapT 11

, e~e He 
BbiAaHa KOMaHAa "CTon" 
X=L - KOMaHA~ npi1H.AT~. 

HHTep¢Je~c ocy~ecTB11eH s MOAY11e KAMAK WI1PI1HO~ 1 M. 
t\11.A 11HA11Ka1..11111 COCTO.AHI1.A pa60T~ ynpaB11.AO~e~ 311eKTPOHI1KI1 Ha 

nepeAHe~ naHe1111 611oKa noMe~eHbl: 3- pa3 P.RAHa.A soc bMepi14Ha.A 11HA11-
Ka1..111H, 11HA11Kal..l11H BK1104eHI1H AB11raTe11.A, Hanpas.neH11H Bpa~eHI1.A. 

6. 3AKni'J4EHHE 

Pa3pa6oTaHH~~ 611oK no3B011.AeT o6ecne411Tb pa6oTy MexaHI14eCKI1X 
npi1BOAOB ynpas11eH11H waros~M ABI1raTe11eM Ha 1111HI111 c 3BM. Bo3-
MOmHOCTb B~6opa pa3H~X pemi1MOB pa6oT~ 11HTep¢Je~Ca n03BOil.AeT 
npi1MeH.ATb ero np11 pea.n113a1..11111 pa311114H~X 3aAa4 ynpas11eH11.R. 

B 3aK1104eHI1e aBTOP~ B~pamaOT 611arOAaPHOCTb AOKTOpy r.M01111e
py 3a no11e3Hble o6cymAeHI1.A so speM.A pa3pa6oTK11 611oKa. 
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Kappaw r •• mopHaK r. 13-82-104 
HHTep~eHc ynpaaneHHR waroawM ABHraTeneM a cTaHAapTe KAMAK 

npeACTaaneH 6noK AnR conpR*eHHR waroaoro ABHraTenR IPS-5 H ero ynpaa
nR~eH 3neKTPOHHKH ASE-2 npoH3BOACTBa npeAnPHRTHR Kapn UeHcc AeHa /rAP/ 
c 3BH 4epe3 MarHcTpanb KAHAK. 6noK awpa6aTwaaeT CHrHanw ynpaaneHHR pa604HM 
~HKnOM ABHraTenR no COOTBeTCTBY~WHM KOMaHAaM OT 36M, a TaK*e CaMOCTORTenb
HO, nocne npeABapHTenbHOrO nporpaMMHPOBaHHR ~HKna 8 COOTBeTCTBHH C CHrHa
naMH, BWpa6aTwBaeMWMH BHeWHeH H3MepHTenbHOH YCTaHOBKOH. 

Pa6oTa awnonHeHa a 0TAene Hoawx M_eTOAOB ycKopeHHR OHfiH. 

C~eHHe 06~eAHHeHHoro HHCTHTyTa AAepHwx HccneAOBaHHH. AY6Ha 1982 

Karrasch G., Zschornack G. 
A Step Motor Control Interface in the CAMAC Standard 

13-82-104 

A control interface for the communication of a IPS-5 step motor and 
its ASE-2 control electronics from the firma Carl Zeiss Jena (GOR) with 
a computer via CAHAC is described. Basing on computer commands, the inter
face forms control signals for the step motor operation, autonomous com
mands after previously programming or on the base of signals, generated by 
~n external measuring device. 

The investigation has been performed at the Department of New 
Acceleration Methods, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHOrpaAOBOH. 


