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ABTOHOMHaSI nporpaMMHpyeMSSI cucTeMa B CTSHJlapTe KAMAK 
aa ocaose MHKponpoueccopa 

0nHC8H8 8BTOHOMH8SI (:IICTeMa C6opa H H3MCpeHHSI llBHHbiX, COileplK8W8SI 
8BTOHOMHblil KOHTponnep, MOJlynH IIBMSITH H MOJlynH IIOnh30BaTeneli, 

AsTOI!OMhbJI! KOI!Tponnep Bbrnonueu ua ocuose MI!Kponpoueccopa nma 

"Intel 8080" H HCIIOnbayeTCSI AlHI ynpasneHHSI H3MepHTenbHOil CIICTeMOit 
H MOAynSIMH IIBMSITH, C5opa HHJj>OpMBUIIII, ee npeJlBBpHTenhHOH o6paOOTKII H 
nepeJlS'IH H8 nHHHII C -38M, Bee C<>CTSBnSIIOWI!e CI!CTeMy MOJlynH IIMCIOT Bhi­
XOA ua MarucTpanb KAMAK/8080, Bbrnonuenbr a CTBHJlapTe KAMAK, pa3pa-
6oTal!bi H H3roTonneubr B 1183 OH 511-1. 

Pa5oTa Bblnonueua B lla6opaTopHH BbiCOKHX aueprHil 01-1511-1. 

Coo6meuue 06benuueuuoro KHCTHTyTa SlllepHbiX uccne.aosauull • .Qy6na 1978 

Nemes T. 

A Stand-Alone CAMAC System Based on a 
Microprocessor 

10 - I 1232 

This paper describes a stand-alone CAMAC system for data 
collection and processing. It contains an intelligent crate controller 
and memory and users' modules. 

The intelligent controller is based on a microprocessor 
"Intel 8080" and it is used to control measurements and the memory 
units; it fulfiis the task of data· collection, primary data processing 
and transmi.ssion ~c central computer. All the modules are connected 
by me<"'ins of the CAMAC dataway/8080 bus, and they correspond to 
CA!VlAC standard.s. 

The system was designed and made in the Laboratory of 
High Energies in JIN""R. 

Commu;lication of the Joint Institute for Nuclear Research. Oubna 1978 

© Ui78 Oq'bei!HHGHHbiil HHCTHT)'T HIJepHbtX HCCnellOBBHHR Jly6na 

• I. BBEllEHI1E 

Paspa6oTaHa aaTOHOMHaSI nporpaMMupyeMaSI cucTeMa 
aa ocaoae MHKponpoueccopa "Intel 8080", KoTopaSI co-
aep:>KuT: aBTOHOMHbiM KOHTponnep, naMSITb H MOJlYJ1H nepH-

4Jepi1MHbiX ycTpoiicTa. M 11Kponpoueccopbi 11 MOllY n11 nony­
npoaoJlHHKoaoii ll8MSITI1 illl1pOKO npi1M8HSIIDTCSI B o6naCTH 

UH4Jpoaoii Bbi"·IH:CJ111T8J1bHOM TeXHHKI1. I1 X 11CllOJ1b30B8HH8 
nosaongeT cosaaaaTh 6onee aerneBbie ynpaanmoum:e Moaynu 
11 CI1CT8Mbl B cpaBH8HHI1 C Tp8JlHU110HHbiMH CI1CTeMaMH Ha 
OCHOBe M8J1biX 3BM. Paspa60T8HH8SI CI1CTeMa MO:>KeT 6biTb 

HCllOJ1b30B8H8 K8K 8BTOHOMH8SI JlJ1SI H3MepeHHSI 11 c6opa 
Jl8HHbiX 11 K8K 'i8CTb 6onbillHX CI1CT8M JlJ1SI c6opa, H3Mepe­

HHSI H o6pa60TKH HH4JopMaUHH. 
KpeiiT c aaTOHOMHbiM KOHTponnepoM, no cyTa aena, 

SIBJ1SieTCSI Bbl'iHCJ1HT8J1bHOM CHCTeMOM, COJlep:>KaiUeM Te :>Ke 
yanhi, 'iTO a KOMnbroTep: ueHTpanhHbiM npoueccop, naMSITh, 

nepa4JepHMHbi8 ycTp011CTB8, KOMMYT8UHOHHYID naaenb, K8H8J1 
npSIMoro aocTyna H T.Jl. Bee 3TH ysnbi CBSI38Hhl qepes Ma­

rHcTpanh KpeiiTa H BbmonaeHbi KaK MOJlynH KAMAK. I1 Me­
eTcSI JlB8 THll8 3THX MOJlyneii: MOJlYJ1H llOJ1b30BaTeneii H 

nepa4JepaiiHbie ycrpoiicTaa, BbmonHeHHbie a craaaapTe 
KAMAK. Ko aTopoMy Tany oTHOCSITCSI Moayna, ncnonhsyro­

IUHe MarHCTp8J1b H9CT8Hll8pTHbiM o6pa30M - K8K illHHY 

MHKponpoueccopa "Intel 8080". B aaHHOM cnyqae (eM. 
pH C • 1) MHKpOnpoueccop, ll8MSITb, HHTep4JeiiC KOMMyTa­

UHOHHOM naaenu HCnonhsyroT Mari1CTpanb anSI nepeaaqH 

caraanoa "Intel 8080". 
YnpaanSIIDIUHM Moaynh cncTeMbi - aaTOHOMHbiM KpeiiT-

KOHTponnep KKI1-661. 3ToT Moaynh coaep:>KHT MHKpo-
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Maz~.~.crpa.llo 

Mo~flb 
fl O./lb ~ a. re.119 

K JlfYI AK jaoeo 

! 

~ KoHTP,O.IInep 
Kpeura 

nocneaoBaTeJibH~A 

KaHan 

fi epucpepLJ R 

p 11 C. 1. 4JyHKUHOHallbHa.H 6noK-CXeMa aBTOHOMHOH CHCTeMbi. 

npoueccop "Intel 8080", HHTep¢eAcbr MarHcrpanH KAMAK, 

npepbiBaHHH, KaHana nocneaoBaTellbHOf'O A8HCTBI1H 11 BHyT­

peHHIOIO DaMHTb. 

B CHCTeMe npuMeHHIOTCH ABa Tuna naMHTII! 03Y-462 

11 nn3Y-463. Monynu naMHTII IICDOnb3YIOT Maf'IICTpanb 

KpeATa KaK lllHHY "Intel 8080". Ka)KAhiH H3 Hux uMeeT 

o6'beM naMHTII 4K 6aAT. Monynb nn3Y -463 conep)KIIT 
MHKpocxeMbi "Intel"Tuna C8702A unH C 1702A. 

Llpyr'IIM MOilyneM, 11CDOnb3YIOllli1M Maf'UCTpanb KaK llliiHy 

"Intel 8080", HBn.HeTCH 11HTep<}lefic KOMMyTaUHOHHOH DaHe­

nu. OH cny)KIIT nnH 3aoaHHH TecroBbiX nporpaMM. LlnH 6o­

nee 6biCTpOA np.HMOH nepeaa'IH ll8HHbTX H3 MO/lynefi nonb30-

BaTeneA B DaMHTb Dpi1M8HH8TCH KOHTponnep KaHana npH­

MOf'O AOCTyna - p II C. 2. 
Ecnll aBTOHOMHaH CIICTeMa II3-3a cno)KHOCTII 3alla'III 

KoHcrpyKTHBHO He pa3MeruaeTCH B onHoM KpeAre KAMAK, 

eCTb B03MO)KHOCTb C03AaHIIH MHOf'OKpefiTHOH CIICT8Mbl C 

IICDOnb30BaHII8M B8TBII, f'lle CTaHnapTHaH Maf'IICTpanb 

C081liiHeHa C OCHOBHbiM KpefiTOM qepe3 opafiBep B8TBII 

(eM. piiC. 3). 
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8Cf10MDZQT8AbHQ~ MQZUCTpaAb 

Mazucrp,aAb 
KllftfiiK 7eo8fJ 

~~~~Ui j I K.n.4 j flaMiTb 
I<OHTf.0/1J7ep 
Kpeu.ra 

pH C. 2. 4JyHKUHOHallbHa.H 6JIOK-CXeMa Dp.HMOH nepena'IH 

naHHbiX B DaM.HTbo 

BcnoMorarenbHWI Marucrpanb 

Ma.rucrpanb KAMAK I 8080 

Moa~~ Kn.£1.. ~pauoop nClMRTb 
KOHTP0/1-

non - er6u lnep !<pel.lra 
Tens:~ 

------------, 
I 

Kpeur I 
I N1 I 

I Ber&b 
I 
I 
I 

Kpeur 
I 
I 

N7 I 
I I L __________ _ 

P II c. 3. EnoK-cxeMa MHoroKpeATHoA CIICTeMhi. 
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II. ABTOHOMHbiM KOHTPOflflEP 

OcHOBHhiMH y3naMH KOHTponnepa .SIBJl.SieTC.SI MHKponpo­

ueccop THII8 "Intel 8080" H CB.SI38HHble C HHM UeiiH ( CM. 

pHC. 4). 

ICxeMa ynpab,\eHuR 
u roR3u nepeoHeu 
u aaoHeu naHellu 

Mynb runneKcop 

.og 
8__@ 
I-X: 
u<t: 
;3~ 
d<t: 
~y 

pH C. 4. ¢yHKUllOH8JlbH8H CXeMa 8BTOHOMHOf'O KOHTponnepa. 

l1HTeptiJeil:c MarHcrpanH KAMAK, KOTOpbiH tiJopMH­

pyeT cTaHnapTHbie KOMaHllbi KAMAK, ynpasn.SieT Ha Ma­

f'HCTpanu o6MeHOM naHHbiX, opraHH3yeT CHf'H8Jlbi L , Q, 

X. KpoMe Toro, oH conep)l{llT 3-6ail:THbiH 6ytlJepHbiH pe-

f'HCTp ll8HHb!X H 8-pa3p.SillHb!H perHCTp ynpasneHH.SI COCTO.SI­

HHeM KOHTponnepa. 

ilBH)I{eHHe HHtiJOpM8Ullll Ha M8f'HCTp8JlH rrporpaMMHpyeTC.SI 

C IIOMOIII.biO KOM8Hll llBYX THIIOB: 

a) KOMaHll 38IIIICH HHtiJopMaUHH a naM.SITb - STA, 
STAX, MOV , MVI; 

6) KOM8Hll ssona-BbiBOlla - IN/OUT ( HarrpHMep, 

rrpH 'iTeHHH, 38IIHCH ll8HHhlX B 6ytlJepHhll II ynpaBJlHIOIII.HH 
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peracTp). K oMaHna ST A~ HCnonh3yeTc g nn.SI np .SIMOH anpe­

cauHH Maf'HCTpanH KAM
1

AK, KOMaHJlbi STAX. MOV , MVI 
. llJl.SI KocseHHoii. B anpecHoii qaCTH KOM8Hllbi o6pameHH.SI K 

MarHCTpanH ( STA H T.ll.) conep)I{HTC.SI HOMep Monyng Ni 
H cy6anpec Ai, s HH¢op-MaUHOHHOH qacTH - ¢yHKUH.SI KAMAK 

Fi. Bo speM.SI qTeHH.SI H 3arrHCH o6MeH HH¢opMauHeii 

HlleT Me)l{llY 6y¢epHbiM perHcTpOM H MarHcTpanhiO KAMAK • 

EcnH KOM8HJlbi ST:AX , MOV, MVI ynpasn.SIIOT Maf'HCTpanhiO, 

TO naphi-per«cTpbi MHKponpoueccopa (B, D, H) conep)l{aT 

KOll HOMepa CT8HUHH H cy6anpec. TipH o6pameHHH K MOllYJllO 

KAMAK qepe3 Maf'HCTpanb anpecaa.sr qaCTh KOM8Hllhi o6pa­

meHH.SI «MeeT cnenyiOIII.Hii tiJopMaT: 

AnpecHa.SI qacTh 

A15 
AO 

1 1 1 1 1 1 1 N16 N8 N4 N2 N1 A8 A4 A2 A1 

l1 HtiJOpM8UHOHH8.SI 'i8CTh 

D7 D0 

C4 C2 C1 F'16 F8 F4 F2 Fll 
l13 pllCYHKOB BHllHO, 'iTO anpeCH8.SI 'i8CTb 38HHM8eT anpec­

HOe none c FEOO no FFFF. 3To 3Ha'iHT, 'iTO nocnellHHe 

5}2 6aiT II8M.SITH He MOI'YT 6hiTb HCIIOJlb30B8Hbl KOHTponne­

pOM KaK HOpManbHaH naM.SITh. Korlla KoHTponnep neumtiJpH­

pyeT anpec KAMAK sMecTe c KOM8Hll8MH STA, STAX 
MOV, MVI , To aaToMaTH'ieCKH reHepHpyeTC.SI H UHKJl 

KAMAK Ha MarHCTpanH. 
EcnH )l{e npH o6pameHHH K MOllYJl.SIM KAMAK HCrronh3y­

IOTC.SI KOMaHllbi STA, STAX , TO KOll tiJyHKUHH H anpec KpeiiTa 

6y JlYT COllep)l{a TbC.SI B 8KKYMY Jl.SITOpe, eCJlll )l{e HCIIOJlb3y­

IOTC.SI KOMBHAbi MDV H MVI - B pa6o'iHX peracTpax HJlH HH­

¢opMaUHOHHOii 'i8CTH KOM8Hllblo 
Tiepen 38llHCbiO H8 M8f'HCTpOJlb He06XOllHM0 rrpOH3BOllHTb 

3arpy3KY Jl8HHbiX B 6y$epHbii\ perHCTp TpeM.SI OTlleJlbHbiMH 

KOMaHllBMH OUT, nocne BbmonHeHH.SI onepauHH qreHH.SI 

C M8f'HCTp8JlH rrpOH3BOllHTC.SI orrepaUH.SI 'iTeHH.SI HHtiJOpM8UHH 

H3 6y$epHOf'O pef'HCTpa C IIOMOIII.biO KOM8HJl IN. 
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Z, C- cnrHanhi MarncTpann <tJopMHpyroTCSI c noMomhro 
OUT -KoMaHA, ncnonbayromux a aToT MOMeH'r aKKyMynSITOp. 

PerHCTp ynpaaneHHSI COCTOHHHeM KOHTponnepa COAep~HT 

cnenyromue <PnarH. 

Q D E X ·I TIE EIE DIE-] 

ct>naru Q , D, E , X ynpaanHroTc SI MarncTpanbro, <tJnarH I , 
TIE, EIE , DIE - nporpaMMOH MRKponpoueccopa. 

0TBeT Mai'HCTpanR "Q" nepenHCbiBaeTCH BO BpeMSI 
BbmonHeHHSI KOMaHA STA, ST:AX, MOV, MVI, ecnn nx 

anpecHaH 'laCTb conep~HT anpec KAMAK. 
3anpoc "D" 4JopMHpyeTCSI C noMOmbiO KOM6HHaUHH CHI'­

HanOB Ha MarncTpann. EcnR D= 1 H DIE= 1 , TO opraHnay­

eTCSI npepbiBaHHe nporpaMM. 
Omn6Ka "E ': Ecnn E=l R EIE = 1 , To HacTynaeT npe­

pbiBaHne nporpaMM. nocne Bb!llOnHeHHH KOMaHilbl npepbiBa­
HHSI conep~HMOe paapSIJla E aaToMaTH'IeCKH cTnpaeTcSI. 

0TaeT "X" c MarncTpann nonaeTCSI ao apeMSI unKna 

KAMAK. 
3anpeT "I", Ecnu I= 1, Ha mnHe MarncTpann neH:cTayeT 

aanpeT. 
TIE - npepbiBaHne aaona naHHbiX Ha TeneTaH:n 

(TTY), ecnu TIE = 1. 
EIE - npepbiBaHHe no ClfrHany omlf6KH, ecnn EIE = 1. 
DIE - npepbiBaHHe no aanpocy, ecnn DIE = 1. 
HcxonHoe cocTOSIHHe perucrpa ynpaaneHHSI cTaTycoM 

KOHTponnepa onpenenSieTCSI cnenyromHMH aHa'leHHSIMH (no­
no~eHifSIMH) <Pnaroa: Q, D, E, X paBHbi Hynro, a I, 
TIE , EIE , DIE - ennHnue. 

nporpaMMHpOB8HHe ynpaanSiromero perHCTpa. Conep~HMOe 

paapHilOB I , TIE, EIE , DIE MO~eT 6biTb H3MeHeHo ABYMSI 
cnoco6aMn: nepBbiH - nepeaanuch, BTopoH: - aanncb Bbi6paH­
HbiMH KOM8Hil8MHo C OCTOSIH!ie OCTanhHbiX 4JnarOB - Q, D, 
E, X - nporpaMMHO He H3MeHSieTcSI. 

llnSI o6ner'leHHSI nporpaMMHpOBaHHSI ycTaHOBKa H O'IHCTKa 
I -, EIE -, DIE -paapSIAOB ocymecTanSieTCSI OTAeJibHbiMH 
OUT -KoMaHAaMH, KOTOpbie He ucnonbayroTCSI a aKKyMyng­

Tope. 
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llnSI ynpomeHRSI nporpaMMnpoaaHHSI 'ITeHii:e (Ka~noro 
a oTnenbHOCTH) E -, Q -, D -, X -. I -paapSIAOB ocymecT­
anSieTCSI c noMOmbro oTnenbHbiX IN -KoMaHA, npn aTOM 
peaynbTaT HaXOilHTCSI B 7-0M pa3pSIIle aKKyMynSITOpa. 4Te­
HH€ acero cTaTyc-perncTpa ocymecTBnSieTCSI OllHOH IN 
KOMaHnoH:, H peaynbTaT aannchmaeTCSI a aKKyMynSITop. 

1. OpraHH3aUHSI cnraana LAM 
KoHTponnep npOH3BOilHT onpoc cnrHanoa LAM B cooT­

aeTCTBiiH c Tpe6oaaHHSIMH cTaHnapTa KAMAK. 3To 3Ha­
'llfT, 'ITO <tJopMupyeTCSI cnrHan aanpoca D H Bbi3biBaeTCSI 

npepbiBaHHe nporpaMMbi, ecnn DIE = 1. H MeeTCSI TpH 
KoMaHilbi INPUT, KOTOpbie 'In TaroT cnrHanbi GL no 6aH:-
TaM. H a aanHeif naHenn paaMemeH paa'beM copTnpoaKH 
aanpOCOB, KOTOpb!H MO~eT 6biTb npH He06XOillfMOCTH COe­

llHHeH c LG. 
2. H HTep<tJetic npepbiBaHH SI 
MHKponpoueccop lfMeeT 8 ypOBHeH npepbiBaHHSI. nocne­

llOBaTenhHbiH KaHan, aanpoc D, oum6Ka E ncnonbayroT 
TpH lf3 HHX, a OCTanbHbie 5 CBSI3aHbl C KHOnKaMH Ha nepeA­
HeH naHenH " ncnonhayroTcSI nnSI Ha'lana nSITH aana'l. 0HH 
pa6oTaiOT a cnenyromeM nopHJlKe npnopnTeTa npepbiBaHHSI: 

"CTapT", 

3ana'la 

" 
1 ' 
2, 

- 3, 
4, npH'18M BbiCmHH npHOpHTeT HMeeT KHOllKa 

"CTapT" H nopSIJlOK npHOpHTeTa MO~HO MeHSITb, He HapymaH 

npHOpHTeTa KHOnKH °CTapT". 
3. BHyTpeHHSISI naMSITb (256 6ail:T nn3Y) 

H cnonbayeTCSI nnH xpaHeHHSI nporpaMM aapaHee aanaHHbiX 
HCXOJlHbiX COCTOHHHH KOHTponnepa, HMeeT anpec B na­
MSITH, 3aHHMaiOmHH SI'IeHKH 0 -:-·256, H pa6oTaeT B nono­
~eHHH TyM6nepa "nn3Y-aarpyaKa", npu aToM onepauuoHHaH 

naMSITb aBTOMaTH'IeCKif He 'llfTaeTCSI B MOMeHT pa60Thl 
BHyTpeHHeH: naMSITH. nocne BbmonHeHHSI nocnenHero 
(256-ro) anpeca nporpaMM KOHTponnep HaXOilHTCSI B COCTOSI­
HHH O~HilaHHH llO MOMeHTa OTKniO'IeHHSI nn3Y • Ka~llbiH 
nonb30BaTenb HM€8T B03MO*HOCTb HCnOnb30BaTb CBOH 

o6'beM BHyTpeHHeH naMHTH. 
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4. nocneaoaarenhHbiH KaHan ynpasngeT nocneaosaTenb­
HOCThiO BKniOqeHH9 nepHQJepHHHbiX ycTpOHCTB ( TeneTafin, 
AHCnnefi H MOLlEM). rnaBHOH qaCTbiO HHTep¢efica KaHana 
gangeTCB MHKpocxeMa USART • KpoMe see HMeeTCB Tpar­
rep 3anycKa qreHHB, KOTOpbiH ycTaHasnRsaeTCB OUT-KoMaH­

naMH. EcnH TpHrrep HaXOAHTC9 B COCTOBHHii "} ", TO Ha 
pa3beM, pacnonoMeHHhlH Ha nepenHefi naaenu, nocTynaeT 
CHrHan qTeHHB cneAyiOlUeH CTpOKH. LlaHHbiH HHTeptiJeiic no­
cneaoaaTenbHOro KaHana pa3pa6oTaH B cooTaercTBHH c 
rpe6osaHRBMH Tenerafina ASR -33 1 paccqRTaHHoro Ha TOK 

He 6onee 20 MA. 

Ta6mma 1 

KoHTaKT CurnaJI KoHTaKT C!!rHSJI 

' 1 ASSIG:&Ell ELSEWHERE 2 L1 

I J .A.B 4 L2 

5 .A.E 6 L) 

7 u 8 L4 

9 AE 10 L5 

11 u 12 L6 

1) .AB 14 L7 

15 CILUrr Ill 16 L8 

17 GIWfT OU'f 18 L9 

19 AE 20 L10 

21 .A:B 22 L11 

2) .AB 24 L12 

25 .tB 26 L1) 

27 UQUBST 26 L14 

29 .ACL )0 L15 

)1 .AI: )2 L16 

)) PREB USE )4 L17 

)5 :PRBI USE )6 L18 

)7 PREE USE )8 L19 

)9 :PRBB USB 40 L20 

41 .AB 42 L21 

4) 
., « L22 

45 X2 46 L2) 

47 X4 48 L24 

49 •a 50 AI 

51 Jl16 52 OV 
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Ta6nRua 2 

jJIHHHH Ma- CHI'HaJIU 8080 HcTOqHHK 3Ha'ieHae 
I'HCTpaJIH 

Anpec J.i, - AI5 8C80 
W1 - IV16 lliHHii anpecHhle 

8080 
W17- W24 J{aHHHe JJj - A7 8000 MarHcTpan:& BH-

X0 WibiX l(a.HHUX 
8080 

R17-R24 )L0 - }1.7 BRe41H,yCT-Ba 
{ Hanp. 1 naw.an) al8I'IiCTpa..1:& BX!C· 11-~ 

!;'b!X lla.HH!iX CG0U 

P8 CTaTyc INTA 8C80 Ilpep!IDruu1e npa-
HJlTO 

A1 INP BxolU!ue oneparun. 

P4 OUT Co:aTyc Buxo,n!ll>!e onepa-
!laH 

1r2 JIEIIR Perzc'l'p 'll'l'eHHe DBMiiTH 

1P1 Ill 'llTeHHe I dclliTa 
KOMilHl( 

IA2 &TACK JhiDOJIHeHae one- 1 

par.udl co cTeitoM j 
P16 1'0 3anHC:& B DIU.lll!l> 

WIH nepHcjl. ycr p-B 

~4 HLTA CTon-peEJIM 

AS KoarpoJI:& Ounanae aoao l1Hn•m~IDI coc-
TOmiHH O:IHl(aHiUi 
8080 

~ foTOB Bl!eOH,yCT-B8 r:OHTpDJ!:& COC1'0ii-
( 11a'1p. 1 Da.Mfi TI:o) HY.JI OlfJ!J,8Hi1il 

tr 3aupeT RAl4 PHC:.i 

f:l1 CHHxpoHH- ;~!eplJe:tc f'.MIIyJI:&c ( SYNG I 
S8.UHH liH- &080 200 HC, ~eplJe~ca 

~2 WR 8030 JfMnyJILC 38DHCH 

~ Q l!HTepcpe;tc B=O HHl!liUHpyeT 
ll.HKJI 8080 Ha r.~a-
I'HCTpaJUI 

'-------- --- -·--·- --

Llng ynpasneHUB MarucrpanhiO npHMeHBeTCB MynhTH­
nneKcop. B T a 6 n Hue 2 npeacrasneHa cxeMa ucnonb3o­

BaHUB lllUH MarHCTpanu, 
5. KoaTponnep npSIMoro aocryna K naMBTU (Knll) uc­

nonh3yercg, ecnH cKopocrh ynpasneHUB nporpaMMHbiM Me­
roaoM He COOTBeTCTByeT Tpe6oBaHH9M CHCT€Mhl H3MepeHH9 
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If c6opa ABHHhiX. B 3TOM cnyqae KOHTponnep npSIMOI"O AO­
CTyna HenocpeACTBeHHO ITOAKnJO'IaeTCSI K ll8MSITlf, ynpaBITSIIO­
llllfM ("master") KOHTponnep nacCHBeH. MonynSIMlf nonb3o­
BaTenSI H naMSIThiO ynpaanSieT KTin qepe3 MarHcTpanh 
KAMAK If MarHcTpanb ACB (p If c. 2). KoHTponnep KKI1 
HMeeT acnoMora TenhHYIO MarHcTpanh, Ha3b!BaeMyiO ACB 
( T a 6 J1 H U a 1). CBSI3h BCITOMOf'aTerrbHO:ii: ManiCTpanH 
ocymecTBnSieTCSI '1epe3 pas'beM, pacnono:>KeHHhi:ii: aa 3anue:ii: 
naaenH KOHTponnepa. Pe:>KHM pa60Tbl BCITOMOI"8TerrbHOM 
MarHcTpa/lH onpenenSieTCSI rnaBHhiM TpHrrepoM "Enable -
Disable ", ynpaanSieMbiM KOMaHAaMH OUTPUT. 

III. TEXHI1'4ECKI1E XAPAKTEPI1CTI1Kl1 

1. Monynh KOHTponnepa HMeeT TpO:ii:HyiO UIHpliHY B CTaH­
napTe KAMAK. CxeMa Bbrnonaeaa ne'laTHhiM MOHTa:>KOM 
a a Tpex ne'la THhiX nna rax. 

Ha nepenae:ii: naaenR MonynSI ycTaaoaneaw: 
a) TyM6nep "Pa6oTa/3anep:>KKa" - ynpaanSieT aBTOMaTH­

qecKo:ii: nocnenoaaTerrhHOCThiO pa6oTw KOHTponnepa; 

6) TyM6nep "TITI3Y -3arpysKa" - pa3peiiiaer pe:>KHM pa-
6oTw BHyTpeHHel naMSITlfi 

a) KHOITKa "War" - ecnH TyM6nep "Pa6oTa/3anep:>KKa" 
ycTaaoanea B nono:>KeHHe "3anep:>K~, KOHTponnep pa6oTaeT B 
B III8f'OBOM pe:>KHMe; 

r) KHOITKa "c6poc-cTapT" - pa3pemaeT aaqano Bhrnon­
HeHHSI nporpaMM c ayneaoro anpeca; 

A) 'leTbipe KHOITKH H 'leThipe BbiCOKO'I8CTOTHbiX pa3'beMa 
"Lemo" : 

3anaqa 

" 
" 
" 

1' 
2, 
3, 
4, 

AaiOT B03MO:>KHOCTh BbinOrrHeHHSI 'leTblpeX OTAeJ1bHhiX npo­
rpaMM; 

e) TpH BhiCOKO'IaCTOTHbiX pa3'beM8 - AJ151 nepenatJH CHf'­
HarrOB "3anpoc", "TioATBep:>Kneane", "3anpeT"; 

:>K) ceMh CHI"HarrhHhiX naMno'leK: "Tiaysa", "Pa6oTa", 
"3anep:>K. ", Q , X - OTBeT, "3anpoc ", D, I; pas'beM 
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32 fB - anSI noaa'IH aaHHh~ B KaHan nocneaoaarerrhHoro 
AeiCTBHSI. 

2. WHpHHa MoaynSI rraMSITH a craHaapTe KAMAK OAH­
aapHaSI. 

CxeMa BblllOrrHeHa ne'laTHb!M MOHTa:>KOM Ha OAHOI ne­
'18THOI nnare. 

IV. TIPOfPAMMHOE OEECTIE'4EHI1E 

MHHHM8J1hH851 CHCTeMa, COCTOSIIU851 H3 Kpe:ii:T-KOHTpon­
nepa, MoayneA naMSITH 03Y, TITI3Y, H ee nporpaMMHOe o6ec-

T a6nHua 3 

KowJ.HIJ;bl 

OUT 0 

OUT 1 

OUT 2 

OUT 3 
OUT 4 
OUT 5 
OUT 6 
OUT 7 
OUT 8 

OUT 9 
OUT A 
OUT B 
OUT C 

OUT D 

OUT E 

OUT F 

OUT 10 

OUT 11 

OUT 12 

OUT 13 

OUT 14 

\1/yaW.J.llll 

3an!1Cb ITOCJICI!ODaT. 
KarraJia mmepT. naa­
HllX 

3~1V.Cb CKrHaJia qTe­
HHR lJ.1lH ITOC.liB[(.Kai!UJia 

C6poc I 

YcTaHoEKu I 

C6poc EIE 
Yc?arWBKa EIE 
C6poc DIE 

YcTaHOBKa 

feHepmum z 

l'eHepru\HR C 

3anl1Cb DBR 

3anucb DBR 

3culKCb DBR 

C6poc TIE 

I-8 
9-!6 

!7-24 

IlepeaanHCb I CSR 
Du6opl!a5I aanllCb ICSR 
YcTB.HOBKa TIE 
C6poc REQ 

YcTartoBKa REQ 

3am!Cb ypoBHH IIpKO­
pliTCTa 

3anHCb KOHTpOJibHOrO 
cJioBa noCJien.r:aa&1a 
naruwx 

ffiowaH­
IllH 

IN 0 

IN 1 

IN 2 

IN 3 
IN 4 
IN 5 
IN 6 
IN 7 
IN 8 

IN 9 
IN A 
IN B 
IN C 
IND 
IN E 
INF 

<Py !'KLUlH 

1J.T8Hl!C IIOCJIC[(::JB.IWHaJia 
mrnepTYip. naHHHX 

~Teaae J.!IIBer;T,cTaTyca 
noCJien.KaHaJia nuHHb!X 

'h'eH!1e TO- AC7 

liTBHHB COCTOJIHJ!fl BCTBl:f 

li·reHHe B- AC7 

'ITeHue GL1 - GL8 
'ITB!llle GL9 - GL16 

1J.TCHUC GL17- GL24 

liTC!li"IB Q _ AC7 

liTcrme D _ AC7 

~TC!ll18 DBR l-8 

~TC!!He DBR 9-!6 
'1T8Hl18 DBR 17-24 
'ITeHae J.._ AC7 

'iTeHae I - AC7 

liTC!IIIC ICSR 
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ne'ieHHe aHanorH'iHhi CHCTeMe "Intel MD~" H ee nporpaM­
MHOMy o6ecne'ieHHID. CneaoBaTenbHO, B aaHHOM cnyqae 
MO)I{HO liCllOnb30B8Tb BCe "Intel " -nporpaMMbi, HanpH-

Mep, "Monitor -nporpaMMy", "Texteditor", ''Assembler" 
li T.Ll. 

T a 6 n li u a 3 coaep)l{!iT cnliCOK KOMaRa, liCnonbaye­

MbiX KOHTponnepoM. 
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PyKOllHCb nocTynHna B H3J::taTenbCKiiH oTaen 
4 BHsapg 1978 roaa. 


