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0IIHCbiBaeMbl~ B pa5oTe MO!lyllb !Ipe.aCTaBnSieT C050~ HCl'O'IHHK yrrpae
neHRS! yHHeepcanbHbiM npal!eepoM eeTBH KAMAK OT MKHH-3BM TPA-1001i. 
Mo.aynb SI'BnSieTCSI HHTepcjle~COM rrporpaMMHOrO KaHana 38M H IIO!lKnJO'!aeTCS! 
K CHcTeMe ee BHYl'peHHHX IIIKH, MaKCHMallbHBSI CKopocTb rrepena'IK naHHhiX 
cocTaenSieT 30000 24-paapSI!lHbiX cnoe e ceKyHny. 

Pa5oTa BhmonHeHa e fla5opaTopHH !lbiCOKHX 3HeprRII OY!r!H. 
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HA3HAYEHI1E 

OnH:CbiBaeMhrii RHTep¢eii:c I tl npeaHaaHa"leH an~ conpSI
:lKeHRSI YHRBepcanbHOI"'O apaiiBepa BeTBii KAMAK 2/ c 3BM 
TPA-1001i no nporpaMMHOMY KaHany. Dp11 IIOMOIUR Mo-
aynH opraHH:ayeTCSI nepeaaqa 24-paapSIJlHhiX cnoB KOMaRa 
KAMAK (CNAFM) R aaHHhiX apaiiBepa B (RnR R3} 3BM 
C 12-pa3pSIJlHbiM. aKKyMynSITOpOM, a TaK:lKe Bbipa60TKa 
3aiipOCOB npephlBaHHSI, CKH:IIa Ii BCIIOMOI"'aTenbHhlX Ciif'HanOB 
B 3BM. . 

Moaynb IIOJlKmoqaeTCSI K CHCTeMe BHyTpeHHRX lllliH 3BM 
TPA-lOOli. 

CTPYKTYPA 

Ha pH c. 1 npuBeJleHa 6noK-cxeMa MoaynH. <PopMRPOBa
HRe 24-paapSIJlHoro cnoBa KOMaHJlbi CNAFM npoRCXOJlRT B 
llBYX 12-pa3pS1JlHhrX perucTpax - perucTpe HoMepa KpeiiTa 

H CTaHUHH, a TaK:lKe pel"'HCTpe cy6aapeca, lPYHKUHH If pe
:lKHMa nepeaa"'R aaHHhiX, 3anHCh HH¢opMaUHH, nocrynaiOIUeil: 
c Bhrxoaa BKKyMynHropa no lllHHaM AKRO ... AKRll , npoua
BOJlHTCSI B 3TH pei"'HCTpbl IIO COOTBeTCTBYIOIUHM KOMaH}laM 
BBOJlB-BbiBOJlB. neycropOHHSISI nepeJl8"l8 24-pa3pSIJlHOI"'O 
cnoea naHHbiX Ha lllHHbi ( HnH c IUHH) BRW1-BRW24 c Bbrxoaa 
aKKyMynHTopa ( Hnll Ha ero axon no WHH8M AKBO ... AKBll) 
B npouecce BbiiiOnHeHHSI OIIepBUHll "'TeHHSI-3aiiHCH IIpOH3BQ
llHTCSI B JlBa 3Tana, IIpH 9TOM }lnSI 38IIHCH CTaplllHX pa3pst
ll0B cnoBa IiCIIOnh3yeTCSI 12-pa3pSIJlHbiH perHCTp. 
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llnH Bbipa6oTKH B re'!eHHe UHKna KAMAK BHyTpeHHHX 

ynpaBliHIDillHX CHrHBliOB HHTep¢efica HCnOJ1b3yeTC51 l18illH¢pa

TOp KOMaHn KA1"'AK. 
llnH opraHH3aUHH 3anpoca npepbiBBHHH (P MK) npHMe

HHeTCH cneUH8llbH8H liOrHK8 0 II03BOliHIDiU8Sl ocyrneCTBliHTb 

IIpepb!B8HHe 38M OT pa3J1H'!Hb!X HCTO'IHHKOB, npH 3TOM 

38IIpOC IIpepb!B8HH 5I MOffieT Bbl3 biBB TbC 51; 

1) J1ID6bJM H3 CHrHaJIOB BH8illHHX IIpepb!B8HHH, IIOCTy

Il8!0illHX qepe3 pa3beMbl P 1 - P4 H ¢IIKCHpyeMbiX a 4-pa3-

pHI1HOM perHCTpe; 

2) CHruanaMH npatlaepa "aN6opKa" HliH HIIpepwaauHe"; 

3) enH HH'lHbiM COCT051HH8M TpHrrepa "Q" , yCTBHBBJIH

BBeMoro B "1" IIpn HaJIH'lHH CHrHana Q no crpo6y UHKlla 

KAMAK H c6pacbTBaeMoro B "0" IIO KOMaHne aaona-Bbl

aona; 

4) cnrHanoM oT KHOnKH Ha nepenueil: naHenu, 

np11 nOMOillH CTaTyCHOrO perHCTpa HHTep¢eflca ocyrne

CTBliHeTCSI ynpaaneHue pa3perneHHeM Bbipa6oTKH 3aiipoca 

IIpepNB8HH51 OT pa3liH'lHhlX HCTO'IHHKOB, a T8Kffi8 YCT8HOBK8 

3anpoca L Ha MarHcTpanu npail:Bepa. 

3anpoc nponycKa KOM8H11hl (UAK) MOffieT Bhlpa6aTbiB8TbC51 

B Monyne no npepNBBHHID, no curHany "aw6opKa" HJIH no 

Q = 1 IIpH IIOCTynneHHH COOTBeTCTBYIDillHX KOM8HI1 BBOI1a

Bb!BOI18. 

ilnSI yiip8Bll8HHSI HHTep¢eikOM OT 38M HCnOllb3yiDTCSI 

KOM8HI1hl BB0118-Bb!BOI18, KOilbl KOTOpbiX nepei1810TCSI 9-pa3-

pSII1HbiM cnoaoM no rnuHaM MPR3 ... MP~11Ha axon nernu¢pa

Topa. np!!MeHHK'TCH Cllel1yiOillH8 KOM8HI1bl BB0118-Bb!BOI18: 

6700 - 3anHCb B CTaTyCHNH perHCTp HHTep¢et\ca; 

6701 - 3anuch a perHcTp A, F,M; 

6702 - 3anucb a perHcTp C, N; 
6703 - 3anHCb B perHCTp CTapillHX pa3p51!10B; 

6704 - CKHn IIO IIpepNBBHHID; 

6705 - CKHn ITO Bbi60pK8j 

6706 - c6poc rpHrrepa "HOLD"; 
6710 - 'lT8HHe CliOBa COCT051HH51 HHTep¢efica; 

6711 - 'lTeHHe perHCTpa CTapWHX pa3p51110B; 

6712 - nycK UHKna KAMAK; 
6713 - CKHn IIO Q = 1; 

5 



Opu qTeHRH 12-paapRAHOrO CJ10Ba COCTORHRR HHTep
qJeilca ITO KOMDIIAB 6710 B 8KKYMYJ1RTOp M8WRHbl 38HOCHTCR 
cneAyiDIIJ8R HHcpOpMaURR ( CM. pH C • 2) • 

CTOTyCHbiU petuCTp 

PezucTp bHeLUHUX npePbiOOHUu 

putrep DU'I.'I.ep H !>Hew~ux npep••~a" npepbi6nH 'l'ep•'~aH. 3e~npoc 'l'!Pb'&aH p ~u"''l<a . T IT ~lP~WeH IPa"lpeweHIB!<ewHee IBHewHe~ j&Hew.1ee I 1Pa3pe;IJOI<~IJ.!fle I ~ 
HOLD Q no Q oP"Pbb!laH 3 2 ! L no N H N I (F2) 

+i<ltlllkQ 

AC¢ AC\ AC2. AC3 AC4 AC'5 AC6 AC7 ACB AC9 AC10' ACf1 

Puc. 2. ·crarycHoe cnoso RHTepcpeilca. 

llnR o6ecrreqeHRR HopManbHoro rrpoTeKaHRR orrepauuil 
BBOA8-BhlBOA8 B RHTepcpeilce rrpenyCMOTpeHa Bhlpa60TK8 
cny:>Ke6HbiX CRrHanos OTBeTa (PVI) R c6poca 8KKYMYJ1RTOpa 
( AKT). Cur Han PVI cpopMHpyerc R B KoHue Ka:>Knoil orre
pauuu ssona-Bbmona R B KOHUe URKna KAMAK. CnrHan 
AKT Bbipa6aTbrsaercg B KOHUe orrepauuil ssona-Bbrsona 
ilpH 38ilHCR HHcpOpMaUHR H3 8KKYMYJ1RTOpa 38M R B Ha'lane 
orrepaUHll BBOA8-BhlBOA8 ilpR "'TBHHR B 8KKYMYJ1RTOp. 

Crpo6Hposaaue HHcpopMaUHH B perucrpbi uarepcpeilca, 
rrycK UHKna KAMAK, Bbipa6orKa cnrHanos PVI H AKT 
rrpOH3BOAHTCR no cuaxponMnynbcaM KBI, 3KBI , 2KBI 
npu 8TOM RMnynbCbl 3KBJ AJ1HTeJ1bHOCThiD 450 H C H 
2KBJ AJ111TBJ1hHOCTblO 200 H C cpopMHpylOTCR H3 CliHXpO-
liMilYJ1hC8 ssona-BbiBOAa KBI (150 He). 

OOl1CAHl1E PAEOTbl 

l1 HHUliHpyiDweil "'SCThlO pa60Tbl C HHTepcpeilCOM, KSK H 
c n106hlM npyruM acro"'HHKOM npephlBSHliR yHHBepcanbHoro 
npailaepa, RBnReTCR ycraHOBKa aanpoca L c nocnenyiDwHM 
nonyqeaaeM curaana "ahl6opKa" s cnyqae orcyrcTBHR 

RCTOqHHKOB C 6onee BbiCOKHM npaOpHT9TOM 1 a TSK:>Ke Bbi60p 
BBTBH KAMAK. nng nporpaMMHpOBSHHR He06XOAHMO 3H8Th 
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COOTBBTCTBRe pa3pRAOB 8KKYMYJ1RTOpa (ACO •.• ACll) cpop
MaTaM 24-paapRnHoro cnona nanHhlX u 24-paapRAHoro 
Kona KOMaHAbi CNAFM ( p R c • 3). 

~= RW2~ RW23 RW22 RW21 RWUI RW19 RW18 RW17 RW16 RW15 RW14 RW1~ 
jlQH r"!nailwue 

JXUpAabl RW1'£ RWH RWID RW9 RW8 RW7 RW6 RWS RW4 RW3 RW2 RW1 

Bpetutrp SM RM ASM F16 F8 F4 F2 F1 A8 A4 A2 AI AFM 
NAFM Spewcrp 

CN N\6 N8 N4 N?. N1 Cl C6 C5 C'i C3 C2 C\ 

AC¢ AC1 ACZ AC3 AC4 AC5 AC5 AC7 AC8 AC9 AC!¢ ACtt 

PH c. 3. Coorsercrsae paapRAOB aKKYMYJlRTOpa cpopMaTaM 
cnosa naHHbiX a Kana CNAFM. 

nnR yCTSHOBKH CHrHana "aanpoc" He06XOAliMO 38illi
C8Th "1" a rrRTbril paapRA perucrpa HHTepcpeilca. 8bi3bi
aaeMaR rronnporpaMMa (LAM) npu 8TOM HMeer sun: 

LAM, 0000 

CLA CLL 

TAD M20 

6700 * 38ilHCb B CTaTyCHblll peracrp 
JMP I LAM 

M20, 0020 * paapgn aanpoca, (RW5) = 1 

nnR o6cny:>KliB8HliR annaparypbl KAMAK Heo6XOAliMO 
rpu pa6oqax nonnporpaMMbJ: ynpasneaag, qreaag a aanacu 
24-paapRAHoro cnoaa naHHbiX. 

Bbraos H crpyKrypa nonrrporpaMMbi aanacu 24-paapgn
HOro cnoaa ASHHbiX (WR24) 113 38M ilpHBOARTCR HH:>Ke: 

JMS WR24 

XXXX *A,F,M 

XXXX *C,N 
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MSB, XXXX * crapume pa3p51llbi 38ITHCbiBaeMoro c.noBa 
LSB, XXXX * MnanwHe pa3p51llbi 3anHCbiBaeMoro c.noBa 

---- - 51'tf€HK8 B03BpaTa 

WR24, ---- - H'tfei1Ka anpeca B03Bpara 
CLA CLL 
TAD I WR24 

6701 * 38ITHCb B perucrp A,F.M 

ISZ WR24 
TAD I WR24 

6702 * 38ITHCb B perlfcTp C,N 
ISZ WR24 
TAD I WR24 

6703 * 38llHCb B pef'lfCTp CT8pWifX pa3p51ll0B 
ISZ WR24 
TAD I WR24 

6712 * nycK UHKlla KAMAK 
ISZ WR24 

JMP I WR24 

I1 HHUif !ipyiOW8SI nonnporpaMMa Bbi60pa BeTBif S!BllS!eTCSI 
'tf8CTHblM c.ny'tfaeM paCCMOTpeHHOH Bblill€ nOJlllporpaMMbl 
c lPifKCHpOB8HHbiM CllOBOM CNAFM (C=O, N=O, A=O, F=17, M=O). 

8bi30B If nocrpoeHHe nonnporpaMMbi 'ITeHHH 24-pa3p51ll
Horo CllOBa ll8HHhiX (RD24) B 38}\1 lfM€IOT CllellyiOWHH BHll: 
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JMS RD24 

XXXX *A,F,M 
XXXX *C,N 

LSB, XXXX * M.nanwHe pa3pHAhi 'IHTaeMoro cnoBa 
MSB, XXXX * crapwHe pa3pHAhi 

RD24, ---

CLA CLL 

l 

t 

TAD I RD24 

li701 

ISZ RD24 
TAD I RD24 
6702 

6712 
ISZ RD24 

DCA I RD24 *3anOMifH8HHe M.118AWHX pa3p51llOB 

ISZ RD24 

6711 * 

C.TIOB8 ll8HHbiX 

'ITeHHe perucrpa crapwux pa3pSillOB 

DCA I RD24 *3anol\mHaHHe crapWHX pa3p51AOB 
ISZ RD24 
JMP I RD24 

0'tf€BifllHO, 'ITO ll.TISI Bhlp860TKH KOM8Hllhl ynpaB.11€HHSI 
Heo6xonuMo TO.TILKO <tJopMHPOBaHHe perucrpoB CN H AFM 
C llOCll€llYIOWHM nyCKOI\1 UHK.na; 

JMS EXEC 
XXXX *A,F,M 
XXXX *C,N 

EXEC,----

CLA CLL 

TADI EXEC 

6701 
ISZ EXEC 

TAD I EXEC 
6702 
6712 
ISZ EXEC 

JMP I EXEC 
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CKopocTb nepellB'IH llBHHbiX B pe)I{HMe npoi"'paMMHOI"'O 
«PopMapoeaHHH KOila CNAF llliH KB)KJlOI"'O UHKna aanucu-
'ITeHHH B COOTBeTCTBHH C npHBelleHHOH BbiWe CTpyKTypoii 
nOJlnpoi"'paMM COCT8BJ1SieT npH6J1H3HTenbHO 20 K C J1 0 B 
KAMAK e ceKyHJly. 

Pa6ora c HHTep¢eiicoM B pe)I{HMax 6noqHoii nepella'IH 
ll8HHbiX, f'Jle OCHOBHYIO ponb HI"'paeT nonyqaeMbiH OT MOlly

neB KAMAK CHI"'Han Q, BelleTCH Ha ocHoBaHHH aaanuaa 
COCTOSIHHH TpHI"'I"'epa Q HHTep¢eiica. 

Dpu 3TOM B03MO)I{Hbi llBa eapuaHTa nepeJlaqu llBHHhiX: 
a) no CKHDY lln51 Q = 1 , 
6) no npepbiBBHHJO llliH Q = 1. 
B n1060M eapnaHTe pa6oTa aaKaHqueaeTCH no npepbiBa

HHJO "KOHeU pe)I{HM8 6noqHOH nepenaqu", ¢HKCHpyeMOMy 

B OllHOM H3 pa3pS1llOB pei"'HCTpa BHeWHHX npepb!B8HHH HH
Tep¢eiica. 

1.J:ro6bi H36e)l{aTb norepb naHHbiX npu nocrynneHHH npe
pbiBaHHH OT llPYI"'HX BHeWHHX ycTpOHCTB 1 BBelleH TpHI"'I"'ep 
"HOLD", KOTOpb!H ocTaHaenueaeT UHKn KAMAK ao aaeep
weHHH HX o6pa60TKHo 

CKopoCTb 6noqHoii nepeaa'IH aaHHbiX npa raxoii opi"'a
HH38UHH cocraensmT npa6nuaurenbHO 30 K c no e KAMAK 

B CeKyHilYo 

3AKnlOYEHI1E 

OnHCbiBaeMhiH e aaHHOH pa6oTe HHTep«Peiic 3BM 
TPA-1001i (Knacca¢nKaUHOHHbiH HHlleKc HTPA-877 /

31
) no-

aeonger ucnonbaoeaTb npeaMywecrea, coaaaeaeMbie conpsr
)l{eHHeM annaparypbi KAMAK c 38M qepea YHHBepcanbHbiH 

Jlpaiieep eereu: B03MO)I{HOCTb ucnonbaoeaHHH 38M TPA-1001i 
B KaqecTee OllHOrO H3 HCTO'IHHKOB ynpaeneHHH llp8HBepOM 

H He38BHCHMOCTb CTpyKTypbi nOJlKJll0'18eMOH K IJ.paiieepy 

yCTaHOBKH (CT8Hil8pTHOA BeTBH HJ1H HeCKOJlbKHX BeTBeA) 

OT conpsr>Kell!l. C HBM K8118J18 BBO/J.8-BbiBOIJ.8 3BM. Bee 
uaeecTHhie HHTepcpeiiCbi 38M TPA-1001i e cTaHaapTe 
KAMAK I 4-6/ SIBJ1HJOTCH cneuaanuaupoeaHHbiMH KOHTpon-

nepaMH KpeATa H, cnenoearenbHO, He o6nana10T yKa3aHHhl
MH B03M0)1{H0CTHMHo 
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Orrucbreaer-.rbrii B JaHHOI1 pa6oTe ~wnynb rrpowen nrm

TerrbHYJO 3KCIHiyaTaiiHIO B CHCTe:1.1e TeCTOBb!X IICITblTaHHH 
3JleKTpOHHofi arrrrapaTypbr ycTaHOBKH El!C-2 ,la6opaTopHn 
Bb!COKHX 3Heprarr /, 

KoHcTpyKTUBHO IIHTepc!Je!lc BbiiTOnHeH B BJiiJe 6J10Ka 
KA.\\AK ;:lBoiiHoli wupHHbi, 3Jle~1eHTbl ~wny."IH pa3~reweHbJ 

Ha Jeyx rreqaTHhlX rrnaTax. 

3neKTpnqecKaH cxe:vra MonvnH BbmonHeHa Ha HHTerpanb

HbiX ~mKpocxe~1ax cep1111 K155. DoTpe6nHe~rbrii TOK c lliHHbJ 
+6 B - 1,8 A. 

ABTOphl cqnTalOT CBOHM llOJlf'OM Bhlp83HTb 6naronap
HOCTb il.A.K!1pl1JlJlOBY 38 HerrocpellCTBeHHyJO ITOMOillb B 
npouecce OIThlTHOH 3KcrrnyaTaUHH HHTepc!Jei1ca, a TaK)I{e 
E.H.fycbKOBY aa rrone3Hhle o6cy)l{neHnH. 
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