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H nepei:taqn Maccuaa i:taHHbIX qepea nporpaMMHbli!: xanan SBM unH qepea 
xanan npsiMoro i:tocTyna B naMsiT&, 

IlpenpHHT 06'beJ:IHH8HHOro HHCTHTyTa .ll~epHblX HCC~e~oBaHHA. 

,lzyf>Ha, 1974 

Bespalova T.v., Golutvin I.A., Pl3 _ 8271 
Kondrashov V.D., Smolin D,A. 

The Con_troller Interfacing the CAMAC System 
with the Computer M-6000. I.Logic of Operation 
and Functional Possibilities of the 
Controller M-6000 

The operation logic of the device interfacing the 
CAMAC system with the computer M-6000 is d~scribed. This 
device provides the possibility of performing all the 
operations according to the CAMAC rules and allows the 
information exchange between the CAMAC system and the 
computer under the regimes of programmed data transfers 
and the block transfers using the programmed channel or 
direct memory access (DMA) channel of computer. 
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BeeoeHue 

Ycnewuoe pa3BHTHe BblqHCnHTenLHOH TeXHHKH /B oco-
6eHHOCTH C03,ZJ;aHHe Mam.ix 3BM/ ll03B0mleT WHP0K0 Hc
nonL30BaTL ee .ZJ;nJI aBT0MaTH3aUHH Jl106hlx cl>H3HqecKHX 
Hccne,ZJ;oBaBHH. 

B OT,ZJ;ene BOB.hlX M8T0,ZJ;0B ycxopeHHJI 0HJIH pa3pa60-
TaHhl CHCT8Mhl 3neKTpOHHOH annapaTyphl, pa60Ta10iuei Ha 
nHHHH C Manoi 3neKTpOHHO-BhlqHCnHTenLHOH MaWHHOH 
M-6OOO. npe,ZJ;Ha3HaqeHHble ,ZJ;nJI H3MepeHHJI H cl>opMHPOB8.
HHJI MarHHTHLIX nonei a.ZJ;re3aTopa, .ZJ;nJI H3MepeHHJI napa
MeTpoB nyqJCa YCK0pHTenJI TJl)KenLix H0H0B H T .Jl. BCJI 
3neKTp0HHaJ1 annapaTypa BLIII0nHeHa B C00TB8TCTBHH C npH
HJITLIM B OHJIH 061.QeeBponeicKHM cTaH,ZJ;apT0M KAMAK. 
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XapaKllepUCIIUKU cne1,1KOH1t1po.11.11epa 

OnHChlB8.8Mhlit cnenK0HTponnep M -6000 npe,ZJ;CTaBn.lleT 
co6oi JlBOIHoit 6noK, 3aHHMalOI.QHH MeCT0 H0pManLHOH H 
KOBTponLHoit cTaBUHH xpeiTa KAMAK, H npe.ZJ;Ha3HaqeH ,ZJ;nJI 
CB.13H DATAWAY o,ZJ;Boro Kpeii:Ta c 3BM M-6OOO. 

Kax noJCa3aBo ua pHc. 1, CBJl3L cnenxoHTponnepa c 3BM 
0CYI.QCCTBn•eTCJI npH II0M0I.QH JlBYX nnaT ,HHTePcl>eiicHhlX 
xapT HKl B-HK2 , BCTaanJ1eMhlX B pa3'L8Mhl YHHcl>HUHPOBaH
Horo conp~eHHJI 2K 3BM. HKl cny)KJIT .ZJ;n.11 nepe,D;aqH 
Bcex K0MaBJl ynpaBneHHJI H K0HTp0nJI, HK2 - ,ZJ;nJI nepe,ZJ;aqH 
,ZJ;aHBWX B o60HX BanpaBneHHJIX. 

KoBTponnep o6ecneqHeaeT pa6oTy B pe)KJ{Me 0JlHHoqHLIX 
nepe.zxaq, nepe,ZJ;aqy MaccHBa .zxaHHhlX B pe)KJ{Max aBT0a.ZJ;pe -
canaH H nepe,D;aqy MaCCHBa ,ZJ;aHHhlX C II0CT0JIHHhlM a,D;peC0M. 
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CnenKOHTponnep MO)KeT OC}'IQeCTBHTb CBJl3b annapaTypbl 
c 3BM KaK 11epe3 nporpaMMHhlii KaHaJI nponeccopa, TaK H 
11epe3 KaHaJI npJIMOro ,11.0CTyna B naMJITb /KII,IJ;II/. KOHT
POJIJiep 06ecne11HriaeT reHepanHro nHKJia KAMAK npH Ha
JIH'IHH JII06oro H3 Tpex CHrHaJIOB: 

1/ CHrHaJia BHeIIIHero 3anycKa "B3", 
2/ 3anpoca oT· annapaTypLI LAM, 
3/ KoMaH,IJ.bl OT 3BM. 
IlpH IlOMO~ cnenKOHTponnepa opraHH3yeTCJI JIOrHKa 

pa6oTbl annapaTyphl KAMAK, noJIHoCTbIO cooTBeTCTByro
ll(aH npHHnHnaM, H3JIO)KeHHLIM B ,IJ.OKyMeHTax /l ,2/. Bee 
BH,IJ.bl nepe,11.a11H ocyinecTBJIJIIOTCH 16-pa3pJl,11.HblMH CJIOBaArn. 
O6ecne11eua B03MO)KHOCTb pa60TbI Ha JIHHHIO CB.113H ,IJ.JIHHOH 
,IJ.O 50 M. CnenKOHTponnep Il03BOJIJJ:eT xacxa,11.HpOBaTb ,IJ.0 
Tpex auanorH'IHLIX xpeiiTOB annapaTypLI KAMAK. IlpH 
3TOM CBJl3b Tpex KpeiiTOB C 3BM OC}'IQeCTBJI11eTCJI 11epe3 
0,11.Hy napy HHTepit,eiicHLIX KapT HKl H HK2, T .• e. 3aHHMa
eTcH Toni.Ko 0,11.HH xauan B conpH)KeHHH 2K 3BM. 

tl>y111<t1uo11a11bHaJ1 cxeMa cnet11<0uupo1111epa 

Ha puc. 2 npe,11.cTaBJieHa <i>ymcnHoHaJILHaH cxeMa cnen
KOHTponnepa. CxeMa co,11.ep)K]IT: 

-NAF 

,IJ;emmppa Top N 

PerHCTP ,IJ.JIJI 3anOMHHaHHH KOMaH
,11.bl Ha BpeMH ee BblilOJIHeHHJI. Pe
rHCTP 3arpy:maeTc.JI no nporpaM
MHOMY KaHany 3BM 11epe3 HHTep-

4,eiicuyro xapTy HKl. Ilpu pa6oTe 
B pe)KIIMe nocne,11.oBaTeJILHoii a.u.
pe canHH / AC/ co,11.ep)KHMoe 3Toro 
perHCTpa MeH.JleTCJI B 3aBHCHMOCTH 
OT COCTOHHHH IIIHH X H Q DATAWAY. 
Ilpeo6pa3yeT nHTHpa3pH,IJ.Hblii .U.Bo
H'IHLiii K0,11. HOMepa CTaHnHH B 28 
/BKJIIO'leHHJI NO / HH.U.HBH,11.yanL
HblX cHrHaJIOB. H3 HHX N 1- N 23 
cny:ma T ,11.nH 

DATA WAY., 
a.u.pecanHn cTaHnHa 

NO , N24 , N 25 , N26 , 
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,lJ;eWHcl>pa Top 
BHyTpeHHHX KOMaH.D; 

TaiiMep 

CxeMLI nponycKaHHJI 

N 27 - . .IJ;nJI HY:>K.It caMoro cneu-
KOHTponnepa. 

- ,lJ;~WHcl>pupyeT Bee BHyTpeHHHe 
KOMaH.D;LJ , 06ecne11uBaro1QHe norHKy 
pa6oTLIKOHTponnepa. 

- _BLipa6aTLIBaeT BpeMeHHoii KA-
MAK - . UHKn, CHHxpoHH30BaHHLiii 
c HMnynLCHLIMH CHrHanaMH 3BM -
B,ZJ; H llP • 

R-H -W · curHanoB - . KnanaHHPYJOT HHcl>opMauuro c WHH 

YnpaBmuolQHe 
TpHrrepLI TrrTI 
H TrrT2 

Tpur_rep1a1B e I 

CxeMa B1a1pa60TKH 
cerHana Z 

Tparrep1a1 AC 
R Jill 

Tparrep Q 

,lJ;eWHcl>pa TOP 

,R H W DATAWAY B 3BM /unu H3 
3BM/ 11epe3 HHTepcl>eiicHyro KapTy 
HK2. 

. BLipa6a TLIBalOT cl>narH ycTpOHCTBa • 
rTI - 3anpoc Ha Ha11ano CBJl3H 
/npepLIBaHHe TeI<yUleii nporpaMMLI 
3BM/. rT2 - 3anpoc Ha npueM
nepe.D;a11y .D;aHHLIX. 

., - . BLipa6aTLIBalOT OCHOBHLie CH_rHanLI 
DATAWAY, npu11eM curuan I MO)t(eT 

6LITL BLipa6oTaH nporpaMMHO; no 
KOMaH.D;e OT 3BM HnH OT BHewuero 
curuana. 

- _B1a1pa6aTLIBaeT CHrHan Z Ha 
DATAWAY nporpaMMHO HJIH B pe-

>KHMe "off line,, OT KHOllKH. 

• _BKnro11aroT nepe,IJ;a11y MaCCHBa HH· 
cl>opMaURH B pe>KHMe c . nocne.D;oBa -
TenLHol:' a.D;pecauueii / AC/ H B pe:
>KHMe 6no11Hoii nepe,ita11u /Fill/. 

- . YnpaBJIJieT CHrHanOM C WHHLI "Q ,, B 
3aBRCRMOCTH OT BLI6paHHOro pe)KJI• 
Ma pa6oTLI KOHTponnepa. 

7 
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HOMepa KpeiiTa "C" - Ilo curuany c :noro .Qemucl>paTopa 
3arpy,KaeTCJ1 NAF - BHWOPManu.11 
B perBCTP u:w6pauuoro KpeiiTa. 

KoMaHi}w cne11KoH•po11Aepa 

CltopMaT KoMaHA cnenKoHTpoJIJiepa npe.QcTaBneH Ha 
PBC. 3. 

ICOA!,1 pa3pJl,QOB 0-1 onpe.QeJIJIIOT; KaKOMY B3 Tpex coe -
ABHeHHWX KaCKa,QHO KpeiiTOB 6y.QeT a,QpeCOBaHa KOMaH,na 
NAF • ICoMaHAW, CO.Qep)l(BMOe pa3pJI.QOB 0-1 . KOTOpblX 
paBHO HYnIO, a.QpecoBaHLI KO BCeM, coe,nuHeHHLIM KaCKa.QHO 
KpeiiTaM , O,nHOBpeMeHHO. ICoMaH,QLI ,QeJIJITC.11 Ha BHeWHHe 
DATAWAY KOMS.HAW c N 1 + N23 B BHyTpeHHBe KoMaH
ALI ynpauneHBJI cnenKOHTpOJIJiepa, BCnom,3YIOUUle KOA NO • 
Ta6nuna BHyTpeHHBX KOMaH,Q ynpaBJieHB.11 KOHTpoJIJiepa npH
Be.QeHa Ha pBC. 4. BpeMeHHOH UBJCJI ICAMAIC CTapTyeT no 
n106oii KOMaH.Qe, HO ,QnJI KOMaH,Q c NO 6JIOKBpyeTCJI BLIXOA 
Ha DATAWAY curHanou S 1 B S2. 

Ha pBC. 5 YCJIOBHO noKa3aHo COCTogHBe Bcex ynpau
JIJIIOUUIX TpBrrepOB nocne BLIIlOnHeHB.11 KOMaHALI z ' no 
KOTOpoii BCJI annapaTypa npBBO,nHTCJI B BCXOAHOe COCTOJIHBe, 
npu 3TOM Ha WBHe '1" DATAWAY u:wcTaBnJieTcJI curuan 
3anpeTa I • 1 • Ilocwn1eoi BHyTpeHHBX xoMaHA, y1ea3auuwx 
Ha puc. 4, ynpaBJIJ110UU1e TpBrrep:w TrB3, TrLAM, TrQ, 
TrAC, Tr1>Il cTaBJITCJI B nono:>KeHBe, cooTBeTcTBy10~ee 
3a.Qa'laM KOHKpeTHoro 3KCnepBMeHTa B pe)l(BMY npe.QCTOJI • 
~eii pa60TLI, nocne qero KOMaH.QOii "BLIJCJI I .. CHBMaeTCJI 
cBrHan 3anpeTa c WBHLI "I" DATAWAY (1=0) - B annapaTy
pa roTOBa K pa6oTe Ha JIBHBB c 3BM. 

06c11yxueaHue 3anpocoe Ha npepz.ieaHue 

B cnenKOHTpoJIJiepe npe.QyCMOTpeH PJIA B03MO:>KHOCTeii 
no o6cny,KBBaHBIO 3anpocoB Ha npepwuaHBe TeKy~eii npo
rpaMMLI 3BM: 
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1/ "B3" -BHeWHBii 3anpoc, 
2/ KOMaH,Qa OT 3BM, 
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Puc. 4. BHympeHHue KOMaH01>1 cner,KoH111po.11.11epa _M-6000. 

3/ curHan ,LAM - . 3anpoc OT annapaTypLI KAMAK, 
4/ cur Han KOil - 1-:-Ha conpuKeHHH 2K 3 BM. 

1 

JI106oii H3 nepe'IHCJieHHbIX CHrHaJIOB /KpOMe CBrHana '; 
KOII/ BLI3LIBaeT npepLIBaHHe nporpaMMLI, qiopMHpyx CHr- ' 
HaJI rTI=l Ha WBHax 2K 3BM. IlpH KacKaAHOM COeAHHeHHH 
Tpex KpeiiTOB CHrHaJI rTl=l MO)KeT B03HHKHYTL B mo6oM l 
u3 Hux - _rTI~l, rTI"'= I HJIH rTI-= 1. Ha WBHe conpJl)l(e-
HHa 2K curHan rTI = 1 ecTL pe3yJILTaT norH'lecxoro 

10 

Z (BA. 8.iJ:JI) 

I 

rrI=I 

rrBJ. =I 

rro<IIM c / 

rr.i/1 =o 
Tl'l"Tf =O 

~rr8 =O 

#4~~- =O 

rr& =O 

rr/'T~ •O 

rr/lC' : o 
rr.i/7 =-o 

Puc. 5. Coc1110.RHUe ynpae.11.R10111ux mpuzzepoe cner,1<ow 
11po.11.11epa M-6000 noc.11e 6blnO.IIHeHU.R KOMaHObl z. 
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CJIO>KeHHH 3THX Tpex CHrHaJIOB /rTl '+ rTl"' + rTl"" /. 
llocne npepbIBaHHJI, ecnu 3TO Heo6xo,nuMo, 3BM nepao:ii 
KOMaH,no:ii 'IBTaeT 3Ha'leHBe Ka>K,noro B3 3TBX CBrHanOB 

no umHaM illHH-~ /0,1,2/ 3BM 11epe3 BHTep4>e:iicHyro 
KapTy HKl' pacn03HaBaJI TaKHM o6pa30M HOMep Kpee:Ta, 

Bbl3eaawero npepbIBaHue. AnropBTM pa6oTbl cneu;KOHTpon
nepa npB 06CJiy>KBBaHHB 3anpOC0B Ha npepbIBaHHe npuae

,neH Ha PHC. 6. 
llpepbIBaHHe no 3anpocy OT annapaTypbl ~LAM) o6pa-

6aTblBaeTcs TaK >Ke, KaK npepbIBaHBe no BHewHeMy CHrilany 
"B3" HJIB no KOMaH,ne OT 3BM, T.e. a KOHTponnep nocbl
naeTCJI KoMaH,na CNAF / CM. pHc. 4/, no KOTopo:ii npoB3 -
BO,D;HTCH 11TeHue ,LAM -KapTBHbl, 'LAM -uHcl>opMau;HJI nepe
,naeTCJI B 3BM no UIHHaM illHHT-2 11epe3 BHTep$e:iicHyro 
KapTy HK2. llpe,nycMoTpeHa 'ao3MO>KHOCTL ynpaaJieHBJI cur
HanaMH "B3" u '',LAM'' - 3anycK", Bb13blBaIOUUIMB npepLI
eaHBe TeKyiu;e:ii nporpaMMbl 3BM. Y~paaneHBe ocyiu;ecTBJIJ1-
eTcJ1 npu nOMOUUI BHyTpeJIHBX K,OMaH.zi, ·cneu;KOHTponnepa. 
llpepbIBaHue no curHany" KOil o6pa6a TblBaeTcJI MaumHo:ii 
KaK npepbIBaHBe OT cxeM KOHTPOJIJI npou;eccopa. llpB'IBHbl 
B03HBKHOBeHBJI CBrHana KOil paccMaTpBBaIOTCJI HB>Ke. 

0CH06Hble peJICUMbl pa6ombl cneijKOHittpoAAepa 

Cneu;KOHTponnep MO>KeT BblnOJIHJITL. cne,nyIOUUle OCH0B-. 

Hble onepau;uu: 
1/ 'ITeHHe, 

2/ 3anHCL, 

3/ ynpaBJieHHe. 
Onepau;uu nepao:ii · H BTopo:ii rpynn conpoao>K,naIOTCJI 

HH<i>opMau;He:ii Ha umHax R/W DATAWAY, nepe,naaaeMo:ii 
qepe3 HK2 B /HJIH H3/ 3BM. O6MeH HHcliopMau;ue:ii B npo
u;ecce BblnOJIHeHHJI onepaD;HH /i/ H /2/ MO>KeT OCyiu;ecT

BJIJITLCJI no nporpaMMHOMY Ka.Hany 3BM, Kor.na cKopocTL 

nepe,nalJH He JIBJIHeTCJI onpe,neJIJIIOID;HM .4>aKTOPOM, HJIH qepe3 

Kll,D;ll. 
Onepau;HH TpeTLeH rpynIIbl He conp0BO>K,UaIOTCJI HH<i>op-

Mau;He:ii Ha WHHaX R/W' Bblil0JIHeHHe BX ocyiu;ecTBJIJleTCJI 
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83 o{.AM,~8M 
,I • 

I ' 

fTl+rTl'ft.l'TI"= I 

oruiJal-lUt. 

,4A · /Jpepo16'a1-1ue 
lln. 8 ~ I--. ... 'lme,.,.,,ve l"'rt)7i. 

T . ~Tl.'' ' 

8,4.&5;,1 . ...,. /701:'oMKa 
C'!VA.r 

,/"T/ :O 

Puc. 6. AAzopumM 06cAyJ1CuaaHu11 3anpocoa npep1,,aaHu11 
cneijKOHmpoAAepa M- 6000. 

TOJILKO no nporpaMMHOMY KaHany 3BM, 11epe3 HHTep4>ee:c
HYIO KapTy HKl. BbIIlOJIHeHHe onepau;H:ii no o6MeHy HHcliop
Mau;ue:ii Me>K,ny 3BM H annapaTypo:ii /11TeHue, 3anucL/ 
M0>KeT npOH3B0,D;HTLCJI B Tpex pa3JIH'IHblX pe>KBMax: 

1/ Pe:>KHM O,nHH0'IHblX nepe,naq (CNAF ➔ ,R/W). 
2/ Pe>KHM nepe.na11u Maccuaa ,naHHblX c o.n;Horo 6noKa 

KAMAK - 9no11Ha11 nepe,naqa (CNAF = coast). 
3/ Pe:>KHM nepe,na11u MaccuBa ,naHHblX c nocne,noaa

TenLHblM CKaHupoaaHHeM a,npecoa ( CNA = var). 
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/?oe,oo16'aHue 

85J,fo8,L/r-tYL~f.,---1...-_ 
T1"'8:I 

L~_,-.r,y~ ,1/,q,;-..l,l,,, 1 

- --, /"Tl = 0 

84"/·r2 

t 

I ,s 

8SPP·,SI 

MPE.,.StE 

Q-'Ct/(/(ZKVI!' 
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AnnapaTypa cneuKOHTPOJIJiepa BblllOJIHeHa TaKHM o6-
pa30M, 'ITO mo6oii H3 Bb1WeyKa3aHHblX pe)KHMOB BKJIIO'laeT
C.11 nporpaMMHO H MO)KeT BblllOJIH.llTLC.SI KaK qepe3 npo
rpaMMHblH KaHaJI 3BM, TaK H 11epe3 KaHaJI npJlMoro .nocTy
na B naMJITL B 3aBHCHMOCTH OT Toro, B KaKoii H3 KaHaJIOB 
acTaaneHa HHTepcl>eiicHa.a KapTa .naHHblX HK2. Pa6oTy cneu
KOHTpoJIJiepa B mo6oM H3 yKa3aHHblX pe)KHMOB MO)KHO IlOHJITL 
H3 puc. 7 -9., Ha KOTOPblX H3 o6pa)KeHbl anropHTMLI. BblllOJIHe -
HHJI KOMaH,n o6MeHa HHci>opMauueii. 

1/ BbIIlOJIHeHHe KOMaH.n 06MeHa HHcl>opMauueii 
a pe)KHMe O.JJ;HHO'IHblX nepe,naq /puc. 7/ 

B oTBeT Ha curHaJI rTl =l a cneuKoHTpoJIJiep nocbl· 
naeTc.a KOMaH,na CNAF. IIo cTpo6y NAF Tpurrep rT 1 
c6paCblBaeTCJl B "0". AHaJIH3HpyeTCJl BH.JJ; npe,ncTOJIUleii 

onepaUHH / .F 4T eH. , F 3armctt HJIH F ynp • /. II pH 
fqT/ 3n cneuKoHTpoJIJiep Bblpa6aTblBaeT curH'.an rT2 1, 
CHHXPOHHO c KOTOpbIM 3BM npHHHMaeT HJIH nepe,naeT 
HHci>OpMaumo no KaHany ,naHHblX. IIo OKOH'laHHH onepaue:u 
o6Meua curHaJI rTl cHoaa cTaauTc.a a "l", 11To .nn.11 3BM 
03Ha11aeT, 'ITO ,naHHaJl KOMaH,na BblnOJIHeHa H KOHTPOJIJiep 
roToB npo,noJl)KaTL pa6oTy. IIpu F ynp / F9 , .F 10 , F 11, 
F24 , F26 / cneu:iouTpoJIJiep He Bblpa6aTblBaeT 3anpoca 
Ha npueM /nepe,na11y/ ,naHHLIX, T.e. rT2=0, H nocne 
BLlnOJDieHHJl npe,nLI.JJ;Yll\eiiiKoMaH,nLI CHrHaJIOM no WHHe rT l= 1 
Tpe6yeT nOCLIJIKH HOBOH KOMaH,JJ;bl. 

2/ B bl n O JI H e H H e K O M a H .n O 6 M e H a H H cl> 0 p M au H e ii 
a pe)KHMe 6no11Hoii nepe,na11u /puc. 8/ 

IIpueM /HJIH nepe,na11a/ 6noKa ,naHHLIX c CNAF Ha· 
'IHHaeTC.11 TaK )Ke, KaK npH O.JJ;HHO'IHLIX nepe,na11ax, noCLIJI• 
Koii . a cneuKoHTpoJIJiep a,npeca · CNAF. Cuuxpouu3auu.11 

c 3BM OCYII.\eCTBJI.lleTCJl TaK)Ke no cl>nary Ka.Hana ,naHHLIX 
rT2 =l. IIepaoua11aJILHa.11 ycTaHOBKa Tpurrepa rT2 a e.nu
HHUY ocy11leCTBJIJ1eTcJ1 a pe3yJILTaTe nocLIJIKH KOMaH,n CNAF, 
cl>opMHPYIOlllHXCJI B pe3yJILTaTe cpa6aTLIBaHHJI O.JJ;HOBH6pa-
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Topa OBAC/:6II. C6poc rT2 /rT2= 0/ npoH3BO.AHTCJI JCWK• 
,llLIB pa3 no CTpo6y ,llaHHWX s I • 

Ta:KHM o6pa30M, CHHXPOHHO C CHrHaJIOM rT2 ="l" 3BM 
npBMeT /HIDI nepe.nacT/ Heo6XO,AIIM0e KOJillqecTBO HHiop
MaUHOHHWX cnoe, onpe,llenJieMoe nporpaMMHo·oprauu30-
BaHHWM cqeTqHKOM IlpH pa6oTe qepe3 nporpaMMHWB KaHaJI 
3BM HIDI cqeTqffKOM KII)UI. Ilo OKOHqaHHH npHeMa Mac
CBBa ,llaHHLIX 3BM nocwnaeT B JCOHTponnep cHrHan OCT2 =1 
/KM= 1/, oc~eCTBllJIIOUUIB Heo6XO,AIIMWe nepeKJDOqeHHJI 
BHYTPH KOHTponnepa, no.nroTaBnHBaJOUUle ero JC CMeHe CNAF. 

B KOHTponnepe npe,llyCMOTpeHa B03MOlKHOCTL pa6oTLI 
OT BCTOqHHKa BHeumeii CHHXpOHH3auBH. IlpH 3TOM OBAC/6II, 
a cne,llOBaTenLHO, H TrrT2 CTaBJITCJI B "1" no BHeUIHeMy 
CHrHaJiy. 

3/ BwnonHeHue KOMaH.n o6Meua xutopMauxeii 
B pe~HMe nocne,llOBaTenLHOro CKaHHPOBa· 
H B a a .ll p e c o B CNA / pH c • 9 / 

CxHxpoHH3a}lBJI c 3BM B 3TOM pelKHMe oprauu3yeTCJ1 
Ta~e no CBrHany rT2 =1. CKaHHPOBaHHe a,llpeCOB npOH3 -
BO.llHTCJI no c~e,Ayio~eii cxeMe: 

N ~ 24 , Q = 1 , A➔ A + 1 

Q=O, A ➔ O, N+l 

N = 24, ➔ KM ➔ KOil 2 = 1 

Ilo OKOHqaHBH nepe.naqa MaCCHBa ,llaHHWX B pelKHMe aBTO· 
Ma TBqecKoro cxaHBpoBaHHJI cneUKOHTponnep BL1pa6a TLIBaeT 
·caruan "Koueu onepauaii'.: KOII2, KOTopwii nepe,llaeTCJI B 
3BM qepe3 BHTepieiicHYJO xapTy HK2. 

Ilo 3TOMY CHruany npoHCXO,AIIT m160 npepWBaHBe OT 
cxeM xouTponJ1 npoueccopa npu pa6oTe qepe3 nporpaMMHWii 
xauail 3BM, m160 npeKpa~euae onepaUBB e:eo.na-ewBo,lla 
upu pa6oTe qepe3 KII)UI. 

17 
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4/ B hi n On He H He Te C T OB hi X KO Ma H ,ll .F 8 H .F 1:7 

Ha xoM&H.AY CNAF, co,llep:>icant}'IO .FB xnx .F'l:J, annapa-
Typa ICAMAIC 0TBe11aeT cxruanoM Q = 1. CneIUCOHTponnep 
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06ecne11xeaeT B03M0:>KH0CTL nepe,Aa11u 3Ha11eHHJI :noro car
Hana B 3BM no DIHHe .R 1 DATAWAY 11epe3 HHTepqieiicayro 
xapTy HIC2. 

KoH•PO.llb OUIUOOK 

B cneuK0HTponnepe npe,llyCMOTpeHhl ,llBe B03MO:>KHO· 

CTH KOHTpon.H ODIH6ox, B03HHKaIOutHX B npouecce o6MeHa 
HHqlOpMallHeii. 

1/ Bhlpa6oTKa CHrHana ICOIIl=l npoHCXO,llHT B cny11ae, 
ecna KOMaH,lla CNAF He pacDIHqipoeaaa a,ApecyeMoii 
JI11eiixoii /T.e. carHam.I XQ I= 1 /. 

CarHan ICOIIl o6pa6aTLIBaeTCJI nporpaMMHo, BLI3LI
Ba.H npepLieaHHe OT cxeM KOHTPOJIJI npoueccopa npH pa6oTe 
11epe:i nporpaMMHLiii xaHan 3BM, na6o npexpallleHHe one
pauaa BBO,lla·e_LIBO,lla npH pa6oTe 11epe3 ICII,D;II. 

2/ CxaHHpoeaHae· cHrHana rT2. Ecnx B npouecce BLI
noJIHeHHJI onepauHii: 11TeHHJI HnH 3allHCH HHqlOpMallHH B OTBeT 
Ha xoMaH.llY CNAF carHan rT2 He paeeH "l", 3BM 
eocnpHHHMaeT 3TO KaK ODIH6KY. 

KOHC1flPYKf#UJI 

' O6utHii BB.A cneuxoHTponnepa M-6OOO npe,llcTaeneH Ha 
pHC. 10. DJIOK HMeeT ,llBOHHYID DIHpHHY ICAMAIC. Ha nepe,ll· 
Heii: naHenH pacnono:>KeHLI ,llBa pa3'LeMa, npe,llHa3Ha11eHHLie 
O.llHH ,llJIJI CBJI3H c 3BM, ,llpyroii - ,lln.H xacxa,D;apoeaHHJI 
xpeiiToe. B nocne,D;HeM xpeiiTe Ha 3TOT pa3'LeM pacnaaea
IOTCJI cornacyroutHe conpoTHBJieHHJI R = 51 OM. 

Ha nepe.ZJ;Heii: naHenH pacnono:>KeHLI TaK:>Ke: 
1/ KHonxa z, .D;eii:cTBYIDIIla.H TOnLKo B pe:>KHMe off- line, 
2/ TYM6nep on/off-line , 
3/ TYM6nep Qfi'J , 
4/ TYM6nep "CHHXpOHH3allH.H" /eHeWHJIJI -OT 3BM/, 
5/ nepexmo11aTenL HOMepa xpeiiTa, 
6/ BLicoxo11acToTHLie pa3'LeMLI Tana "1L EMO 'hn.H no,D;a-

11H eHewuax HMllYnLCHLIX cHrHanoe - "B3", "I", "CHH· 
XPOHH3allH.H" /eHeWHJIJI/. 
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3tJK/IIO'leHUe 

Ilo cpaBHeHHIO C H3BeCTHLIMH aHaJIOrH"IHLIMH/3- 7 / 
KOHTponnepaMH, npeAHa3HaqeHHLIMH AJIB CBB3H 3JieKTpOH· 
HOH ·annapaTypLI tc 3BM HP-2116; TPA'--'1001;. M:'6060, 

BblmeonucaHHLIH KOHTponnep OTnuqaeTCB 3HaquTeJILHO 60JIL • 
WBMH ci>YHKnHOHaJILHLIMH B03MO:>KHOCTBMH,· D03BOJIB101IlHMB 
qepe3 OAHH BXOA B 3BM DOAKlllOqaTL AO~ Tpex ·KpeiiTOB 
annapaTypLI KAMAK, ocyiqecTBJIBTL o6MeH HHcl>opMa~ueii 
KaK ~epe3 nporpaMMHLlii ·Kauan,3BM, •TaIC.•H qepe3, Kauan 
npBMoro AOCTyna B naMBTL~ pa6oTaTL ·ua 'JDIHH10 CBB3H 
AO 50 M. IIocTpoeuue nor:SKH cnetiKOHTJ)OJIJiepa D03BOJIBeT 
MaKCHMaJILHO HCDOJIL30BaTL, 4>YHKnHOHaJILHL1e·-. ·B03MO:>KHO· 
CTH KaK cTaHAapTa KAMAK, Tax H 3BM' M-6OOO. C no
MO~LIO TaKoro KOHTpo~epa MO)l(JlO o6cny)KJIBaTL KaK CJIO)K• 
HLle H3MepHTenLHLle ' .. CHCTeMLI, pa60Ta101Il11e ' ua JIHHHB C 
3BM, TaK H

0

DpOCTLie 3KCDepuMeHTbI Ha:3Tarre HaKODJieHHB 

AaHHLix. _., , 
O6na,naB DepeqHCJieHHLIMH IlOJIO:>KHTeJILHLIMH KaqecT• 

BaMH, ycTpOiiCTBO HMeeT MIIHHMaJILHO u·o3M,O:>KHLle pa3-
MepL1 / ABe nna TLI B 6noKe ABOiiuoii mpe:aw KAMAK/. 
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