
T.HeMern 

COOtiUlBHMR 
OtibBAMHBHHOrD 

MHCTMTYTa 
RABPHbiX 

MCCflBAOBaHMM 

AYfiHa 

)i- . ~'/ 
10 - 12106 

ABTOHOMHMH KPEMT-KOHTPOAAEP 

Tl1fiA KKl1 -661 

1979 



T .HeMem 

ABTOHOMHMH KPEHT-KOHTPOAAEP 

T11flA KK\1-661 

Q6lof"J~\~:;\:::tU>li I!~ 
•~, :t~J. ;::rf",'':,:rtl't-:'tlt'l 

~1"1i.i1V~ .._,. f t:."'t{A 

10 - 12106 



HeMeut T. 10 - 12106 

ABTOHOMHbiH KpeilT-KOHTponnep nma KKYJ-661 

ABTOHOMHbiH KpeilT-KOHTponnep Tllll8 KKYJ-661, pa3pa6oTaHHbiH Ha 

OCHOB8 MHKporrpoueccopa Intel 8080, BblllOJIHHeT llBe ¢JYHKUHH: yrrpaBJI518T 

pa60TOH MOI!ynefi ll8M51TH ll rrepH~epHHHbiX ycrpOHCTB llOCJ181lOBaTeJ1bHOPO 

THI18 ( T8J18T8Hil, MOJleM, llHCilJ18H H T,/l,), 51BJ1518TC51 yrrpaBJIHJOUIHM 6JIOKOM 

TH!la •master· a Kpellre KAMAK. KoHcrpyKTHBHO KKYI-661 rrpencraanHeT 

co6oil MOJlYJih KAMAK rpoilHoil utHpHHbi, 4>yHKUHOHanhHO KOHTponnep Bbmon­

HeH T8KHM o6pa30M, 'ITO B 8Bl'OHOMHbiX CHCT8M8X, C03Jl8HHbiX Ha ePo 

6a3e, MOlKHO HCilOJ1b30B8Tb 11poPp8MMHOe o6eCI18'18HH8 CHCT8Mbl 

Intellec 8/MOD 80. 
Pa6ora BbmonHeHa a Jla6oparopHH BbiCOKHX 3HepPHil OY!SlYI. 

Coo6uteHHe 06b8JlHH8HHOPO HHCTHTyTa 51Jl8pHbiX HCCJ18Jl0B8HHJI, Lly6Ha 1979 

Nemes T. 10 - 12106 

An Autonom')US KKI-661 Crate Controller 

The KKI-661 crate controller based on the Intel 18~80 
microprocessor is a master type control unit in the CAMAC 
crate. It controls the memory blocks, the user modules and the 
work of its peripherals as well. The KKI-661 controller is a three 
unit-width CAMAC module. The hardware satisfies the requirements 
of the software package of the Intellec 8/MOD 80 system. 

The investigation has been performed at the Laboratory 
of High Energies, nNR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06t.81l.B8BBIJIJI BBC'NI'I'yT' 11/lepBIJIJC BCCRetlOBBIIJiil .l1y6HB 

1. BBEJ(EHHE 

HcnonLJoaaHue MHKponpou,eccopoa B annapaType KAMAK 
ll03BOn.lleT C03,IJ.aBaTb aBTOHOMHble CHCTeMLI C BblqHCnHTenL­
HLIMH B03MO:>KHOCTJIMH llO,IJ.06HO MHKpOKOMllbiOTepy. TaKHe 
CHCTeMbl 06blqHo CO,IJ.ep:>KaT ynpaBn.IIIOllJ,He MO,IJ.ynH, MO,IJ.ynH 
naM.IITH, HHTep~eBCLI nepH~epHBHLIX ycTpOBCTB, KaHan np.R­
MOrO ,IJ.OCTyna K naM.IITH H T .,II.. 

ABTOHOMHLIB KpeH.T-KOHTponnep KKH-661, coJ,IJ.aHHLIB Ha 
6a3e MHKponpou,eccopa Intel 8080, .IIBn.ReTC.II ynpaan.RIOllJ,HM 
MO,IJ.yneM Tuna Hmaster " B KpeH.Te KAMAK. KpoMe Toro, 
OH ynpaBn.lleT MO,IJ.yn.RMH naM.IITH H pa60TOB nepH~epHHHLIX 
ycTpOBCTB. 

CB.II3b KpeuT-KOHTponnepa CO BCeMH MO,IJ.yn.RMH OCyllJ,eCT­
Bn.lleTC.II qepe3 MarucTpanb KpeH.Ta, KOTopa.R ucnonbJyeTC.II 
nu6o KaK Data\Vay KAMAK, so apeM.II reHepau,uu U.HKna 
KAMAK (B ~, 1) ,nu6.o KaK MarucTpanb Intel 8080 (B = 1). 

2. OIIHCAHHE PAEOThl KPEHT- KOHTPOJIJIEPA 

KpeH.T-KOHTponnep THna KKH-661 pa6oTaeT B .IJ.BYX pe­
:>KHMax: 
- ocyiQeCTBn.lleT .IJ.BYCTOpOHHHB o6MeH HH~OpMaiJ,HeH C MO­

,IJ.yn.IIMH nonb30BaTen.R /a 3TOM cnyqae BLipa6aTLIBaiOTC.II 
cTaH,IJ.apTHLle KAMAK- cHrHanLI/; 

- npOH3BO,IJ.HT 3allHCb H qTeHHe MO,IJ.yneB naU.IITH, a TaK:>Ke 
ynpaan.ReT pa6oTOB nepu~epuu /a 3TOM pe:>KHMe reHepu­
PYIOTC.II curHanLI MarucTpanu Intel 8080: a,IJ.pec, ,IJ.aHHLie, 
cTaTyc, ynpaaneHue/. 

B 111a611. 1 npuae,IJ.eHLI curHanLI MarucTpanu KpeH.Ta 
KAMAK/ Intel 8080. 
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Maracrpanb 

KAMAK 

W1 - W16 

W17-W24 

R17- R24 

4 

F 8 
A1 

F 4 
F 2 
F 1 

A2 

.F 16 

A4 
A8 

Q 

X 
s 1 

s 2 
B 

INTEL 8080 

Anpec AQ - A15 

ilaHHbie DCJ - D7 

DQ- D7 

C ra rye INT A 
IN P 
OUT 
MEMR 
MI 

STACK 

wo 

HLTA 
YrrpaaneHae 

O:»<Hll8HHeM 
roroa 

3arrper RAM 
CHHXpOHH38UHSI 
HHTep¢eil:ca 

WR 
Q 

11 CI'O"'HHK 

8080 

8080 

BHelllH. 
ycrpoil:craa 

(Harrp., 
II8MSITb) 

8080 

Craryc 

Peracrp 

8080 

BHelllH. 
ycrp-aa 

( Harrp., 
II8MSITb) 

PROM 
11 Hrep¢eil:c 
8080 

8080 
HHTep¢eil:c 

Ta6Au14a 1 

3Ha"!eHae 

AnpecHbie lllHHbi 
8080 
illHHbl BbiXOllHbiX 

ll8HHbiX 8080 
illHHbl BXOllHbiX 

ll8HHbiX 8080 

npepbiB8HHe IIpHHSITO 

BxonHhie onepauHH 

BbiXOllHbie onepauHH 
l.JTeHHe II8MSITH 

l.JreHHe I 6ail:Ta 

KOM8Hllbl 
BbmonHeHHe one­

paUHH CO CTeKOM 
3aiiHCb B II8MSITb 

Hna rrepH¢. ycrp-ao 
Cron-pe)!(HM 

VI HllHKaUHSI co­
CTOSIHHSI "0)!(Hll8HHe" 

YnpaaneHHe co­

CTOHHHeM 
"0)!(Ifll8HHe" 

H Mny nbc SYNC 1 
200 HC 

H Mrry nbc aanHCH 

B = 0 HHllHUH­
pyeT UHKn 8080 
Ha M8f'HCTpanH 

linoi<- cxeMa I<OHTponnepa H3o6pa)l(eHa Ha pucyHKe. Oc­
HOBOH ero RBnReTCR u;eHTpanLHbiH rrpou;eccop (Intel 8080) 
C I<OTOpbiM qepe 3 BHyTpeHHIOIO MarHCTpanb CBR3aHbl BCe 
HHTep~eHCbl I<peHT-I<OHTponnepa: 
- HHTep~eHC rrpepbiBaHHR, 
- HHTep~eB:c rrocneAOBaTenLHoro KaHana, 
- HHTep~eB:c KAMAK, 
- BHyTpeHHRR naMRTb, 
- HHTep~eHC ynpaBneHHR BBOAOM AaHHbiX, 
- HHTep~eHC ynpaBneHHR BbiBOAOM AaHHbiX. 

BHyTpeHHRR MarHCTpanL COAep)I(HT CHrHanbl TOllbi<O 
Intel -MarucTpanu, T.e. curHanbl, BLipa6aTbiBaeMble MHI<po­
rrpou;eccopoM. MarucTpanL KAMAK/ Intel 8080 CBR3aHa 
C BHyTpeHHHMH CXeMaMH I<OHTponnepa qepe3 MYllbTHIInei<COp. 

Corrpg)l(eHHe MHI<porrpou;eccopa c BHelllHHMH curHanaMH, 
BXOARIUHMH /BbiXOARIUHMH/ '1epe3 rrepeAHIOIO H 3aAHIOIO IIaHe­
nH, IIpOH3BOAHTCR "HHTep~eHCOM ynpaBneHHR H CBR3H rre­
peAHeH u 3aAHeB: rraHeneB:". 

2.1. 0CHOBHble COC1/IOJIHUJI Kpeum- KOH11fpOAAepa 

KpeB:T- I<OHTponnep IIOA06Ho MHI<porrpou;eccopy HMeeT TPH 
OCHOBHbiX COCTORHHR: 
- pa6oTa/3aAep)I(I<a, 
- nay3a, 
- OCTaHOB. 

HHAHI<aTopbl, pacrrono)l(eHHble Ha rrepeAHeB: rraHenu MOAy­
nR, IIOI<a3biBaiOT IIOllb30BaTenJO, B I<ai<OM COCTOHHHH Haxo­
AHTCR I<peB:T-I<OHTponnep. 

3TO unnJOCTpHpyeTCH cneAYIOID;eH ma6AUf4eU: 

HHAHI<aTopHLie 
naMrrbl 

CocTORHHe 

Pa6oTa 

3aAep)I(I<a 
OcTaHOB 
Ilay3a 

Ilay3a 

X 

Pa6oTa 3aAep)I(I<a 

X 

X 
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2.1.1. Pa6oma/3aoepJICKa 

C nOMO~biO TyM6nepa "pa6oTa/ 3a,IJ;ep>KKa" KpeiiT- KOHT­
ponnep ycTaHaBllHBaeTCS B COOTBeTCTBYIO~ee COCTOSHHe. 
B pe>KaMe "3a,IJ;ep>KKa" npa Ha>K.aTaa KHOnKa "war" MaKpo­
npoD,eCCOp BblnonHseT o,IJ;aH MawaHHbiB u.aKn. TaKaM o6pa3oM, 
aMeeTCS B03MO>KHOCTb BblnOllHSTb nporpaMMY "no waraM". 

2.1.2. Ilay3a 

B ,IJ;aHHOe COCTOSHae MaKponpoD,eCCOp ycTaHaBnauaeTCS 
npa nony'leHaa BHewHero carHana "'Hold" qepe3 pa3'beM 
Ha nepe,D;Heii naHena na6o npa nocTynneHaa carHana "3a­
npoc" no ucnoMoraTenLHOii MaracTpana, npa 3TOM Tparrep 
"pa3peWeHae 3anpoca" ,IJ;On>KeH HaXO,IJ;aTbCS B COCTOSHaa 
"pa3peweHas". llpa nepexo,IJ;e B cocTOSHae "llay3a" MaKpo­
npou.eccop reHepapyeT carHan .. Hold acknowledge" a ocuo-
6o>K,IJ;aeT MaracTpanb Intel 8080 ,IJ;ns KAMAK -u.aKna ana 
MR pa6oTbl ,IJ;pyrax Mo,IJ;yneii ynpauneHas. 

2.1.3. OcmaHoe 

C noMO~biO HL'I -aHcTpyKu.aa ocy~ecTunseTcs ocTaHoB 
pa60Tbl MaKponpou.eccopa. BbiXO,II; B3 3TOrO COCTOSHaS B03MO-

>KeH: 
- no npepbiBaHaro, 
- npa Ha'lanLHOB ycTaHOBKe (RESET), 
- npa nony'leHaa carHana "Hold "'. 

2.2. BHympeHHJU naMJUib 

BHyTpeHHSR naMSTb acnonL3yeTcs MR xpaHeHas 
"'BOOTSTRAP -tnporpaMMbl /TaKouoii MO>KeT 6b1TL, HanpaMep, 

"nporpaMMa- 3arpy3'1aK" I. 
3Ta naMRTL npe,D;cTaunseT co6oii O,IJ;HY MaKpocxeMy 

llll3Y Tana Intel 8702 /256 cnou no 8 6aT/, KOTopas pac­
nono>KeHa Ha nnaTe A, M21, Ha naHenLKe, 'ITO ,IJ;aeT B03MO>K­
HOCTL ee 3aMeHbl. A,D;pecHoe none naMJITa (1~{;1(1 + (2l(2l.F.F 
3TO TaK Ha3biBaeMaS "TeHeBaS naMSTb", DO BpeMJI ee pa60Tbl 
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'ITeHHe BHeWHeii naMJITH 6nOKHpyeTCJI, O,I:{HaKO 3anHCb HH· 
4>opMauuu B03MO)I(Ha no mo6oMy a.L{pecy. 

,lJ;nJI 3anycKa "BBOTSTRAP"' ·nporpaMMbl Heo6XO.L{HMO BKmo­
'IHTb TyMnnep "IIII3Y·3arpy3Ka" H Ha)KaTb KHOnKy "c6poc­
CTapT". BhlnonHeHHe nporpaMMhl Ha'IHHaercJI c Hyneaoro 
a.L{peca. 

Ecnu TYM6nep "IIII3Y "3arpy3Ka" BKniO'IeH, TO npH BKmo­
'leHHH nHTaHHJI /B KOHTponnepe ll!opMHpyeTCJI BHyTpeHHHH 
CHrHan, aHanorH'IHbiH TOMY, KaK npH Ha)Ka THH KHOnKH "c6poc­
CTapT"/ TaK)Ke npOH30H,I:{eT 3anyCK nporpaMMbl BHyTpeHHeii 
naMJITH. Ilo OKOH'IaHHH BblnOnHeHHJI nporpaMMbl BHyTpeHHeii 
naMJITH TyM6nep "Illl3Y ·Harpy3Ka" He06XO.L{HMO BbiKniO'IHTb, 
HHaqe npH BblnOnHeHHH nepBOH KOMaH.L{bl BHeWHeii naMJITH 
MHKponpoueccop nepeii.L{eT a cocTOJIHHe "3a.L{ep)I(Ka". 

IIporpaMMbl BHyTpeHHeii naMJITH Ha MoryT co.L{ep)Ka TL 
no.L{nporpaMM. 

2.3. HHmept)euc nocAeooeameAbHozo KaHaAa 

qepe3 ,I:{aHHbiH HHTepll!eiic HMeeTCJI B03MO)KHOCTb nO):{· 
KniO'IHTL K KpeiiT-KOHTponnepy nepull!epuiiHble ycrpoiicraa 
nocne,I:{oaarenLHoro Tuna /reneraiin, MO.L{CM, .L{Hcnneii u T .):{./. 

0CHOBOH HHTepll!eiica JIBnJieTCJI MHKpocxeMa "Intel 8251 
USAR'I ", xapaKTepHCTHKH KOTopoii onpe.L{enJIIOT B03MO)K· 
HOCTH nocne,I:{oaarenLHoro KaHana. 06MeH .L{aHHhiMH sHew­
Hero ycrpoiicraa c KOHTponnepoM ocyiQecranJieTcJI c no­
MOII\LIO KOMaH.L{ MHKponpou;eccopa .. Input"', "'Output"'. 

KpoMe roro, B HHTep4>eiice a pe)KHMe 'ITeHHJI ,I:{nJI sHew­
Hero YCTpOHCTBa ll!opMHpyeTCJI ynpaanJIIOIQHH CHrHan ~EADER 
CONTROL~Koropblii ucnonL3yercJI KaK crapTOBLiii ,I:{nJI C'IHTbl· 
aaren.11. 

B cne.L{yiOIQeii 1tla6Auf.le noKa3aHbl ace curHanbl HHTep-
4>eiica nocne,I:{oBaTenLHoro KaHana: 

8 

HauMeHoBaHHe 

DATA OUT 

DATA IN 

READER CONTROL 

DSR 
DTR 
CTS 

RTS 
'GND 

M 
0 
D 
E 
M 

Pa3'beM KKH-661 

2 

3 

18 

16 
20 
17 
19 

1 

,D;n.11 no.L{KniO'IeHHJI BHewHero ycrpoiicraa Ha nepe.L{Heii 
naHenu KOHTponnepa pacnono)KeH pa3'beM Tuna CANNON DB25S. 

Bxo,I:{Hhle curHanbl nocne,I:{oaarenLHoro KaHana nocrynaiOT 
Ha MHKpocxeMbl Tuna SN75154N, BhlXO.L{ ocyiQeCTBnJieTcJI 
qepe3 MHKpocxeMhl Tuna SN75150P. CKopocTL npu CHHxpoH-
Hoii nepe.L{a'Ie - 0+56 K6oo, acuHxpoHHoii nepe.L{a'Ie 
0+9,6 K6oo. 

2.4. HHmept)euc npepbJeaHUJI 

,lJ;aHHhlH HHTep4leiic MO)KeT o6cny)KHBaTb CeMb ypOBHeii 
npepbiBaHHJI. B KKH-661 TaKOBhiMH JIBnJIIOTCJI 

"DEMAND"' - 3anpoc KpeiiTa KAMAK, 
- "'ERROR.. - OTCYTCTBHe x-oTBeTa OT MO.L{ynJI KAMAK, 
• "SPIF "' • 4lnar BXO.L{HhlX .L{aHHhlX nocne,I:{OBaTenLHOrO 

KaHana. 
qeThlpe 3anpoca nOCTynaiOT OT BHeWHHX CHrHanOB qepe3 

pa3'beMhl nu6o OT KHonoK /3a.L{a'Ia 1, 2, 3, 4/ no nepe.L{Heii 
naHenu. 

CucTeMa o6pa6oTKH 3anpocoa npephlBaHHJI - npuopuTeT­
HaJI, npu 3TOM ypoaeHL npuopuTeTa ycTaHaanuaaeTcJI no 
)KenaHHIOnonL30BaTenJI. 
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llocTynaiDII.\He 3anpocbl 3anoMHHaiOTCB B perHcTpe, H noc­
ne 06cny)I(HBaHHB COOTBeTCTBYIOII.\ero 3anpoca aBTOMaTH'IeCKH 
npOHCXO,nHT ero CTHpaHHe. 

0CHOBY HHTe~eHCa COCTaBRBIOT MHKpOCXeMbl THna 
'Intel 8214 PICU' H 'Interrupt PROM... THna 'Intel 1702 .... 

'PICU' o6pa6aTLIBaeT nony'leHHLle 3anpocbl npepLIBaHHB, 
nocne qero reHepHpyeT cHrHan 'INT' .nns MHKponpoueccopa 
H BblCTaBn.JieT KO,n TaKoro ypOBHB npepbiBaHHB, KOTOpLIH 6y­
,neT o6cny)I(HBaTLCB . 

... Interrupt PROM"', nony'IHB Ko,n o6cny)I(HBaeMoro ypoBHB 
npepLIBaHHB, BLICTaBn.JieT ... RESTART COMMAND... BO BpeMB 
,neacTBHJI cHrHana INTA. TaKHMH KOMaH,naMH BBnBroTCB, 
HanpHMep, NCALL ", '"'RST ". 

A.npecauHB PROM ocyll.\eCTBnBeTc.JI cne,nyJOII.\HM o6pa3oM: 
A 0 _, } c'leT'IHK 
A

1 
_, 6a8ToB, 

A 2 ~ A~ } 
A

3
--. A1 PICU, 

A
4

--. A2 

A 5--. 

} A6 ___. 3eMnB. 

A ----. 
7 

"Interrupt PROM "' Haxo,IJ,HTCB Ha nnaTe A ,Mil. ,D;ns 3anpo-
coB •DEMAND • , "ERROR " , "SPIF • B HHTe~eace HMeroTcs 
oT .nenLHLle TpHrrepLI "3anpeT I pa3 pemeHHe", KOTOpble yc­
TaHaBRHBaJOTCB KOMaH,naMH MHKponpoueccopa. 

B KKH-661 3anpocLI no npHopHTeTy 3a,IJ,eHCTBOBaHLI cne­
,nyiOIUHM o6pa30M: 
3a,IJ,a'la 1 - HaHBLIClliHH npHOpHTeT 

2 
3 
4 
SPIF 

,lJ; - HH3lliHH npBOpHTeT. 

10 

1 
( 

\ 
I 

2.5. HHmeprjjeuc ynpaeAeHUJI eeooo..w- ebteooo..w 
UH(JOpMaijUU 

3a,naqa ,naHHoro HHTe~eiica - ynpaBneHHe o6MeHoM BH-
«J>opMaUBH Me)I(.IJ.Y Intel -MarBcTpanLro B Mo,nynBMH na-
MJITH, BXO,IJ,HLIMHIBLIXO,IJ,HLIMH ycTpOHCTBaMH. 

2. 6. HHmep(Jeuc ..wazucmpaAu KAMAK 

,LI;aHHaB cxeMa cny)I(BT .nns conpB)I(eHBJI KAMAK- Mar acT­
panH B BcnoMoraTenLHoii MarHcTpanB I ACBI c MaracTpanLro 
Intel 8080, T. e. npoB3BO.IJ.BT 3anacL, 'ITeHHe H ynpaBneHae 
MO.IJ.YRJIMH KAMAK, o6pa6aTLIBaeT LAM -cBrHanLI, ocyll.\eCT­
Bn.JieT KOHTponL CBrHanoB X B Q H T .,n. 

BLinonHeHHe KAMAK- onepauaii ocyll.\eCTBn.JieTcB c no­
MOIULIO cne,IJ,yiOJUBX KOMaH,n 3anBCB naMBTH MHKponpouec­
copa: 

- STA address 

- STAX B 

- STAX D 

MOV M, reg. 

MVI M. data. 

A,D,pecHaB 'laCTL TaKHX KOMaH,IJ, npH o6pall.\eHBB K MO,nynro 
KAMAK co.nep)I(BT 3Ha'leHBe N B A Mo.nyns. 

A15 AO AO 

1 1 1 1 1 X X N16 N8 N4 N2 Nl A8 A4 A2 A1 

11HclJOpMaUHOHHa.JI 'laCTL - 3Ha'leHHe 

D7 DO 

X X X F16 F8 F4 F2 F1 

E.D.HHHULI B CTapmax pa3p.JI,IJ,ax a,npecHoH 'laCTH cny)l(aT 
npH3HaKOM TOrO, 'ITO 06paJUeHBe npOBCXO,IJ,BT K MO,IJ,ynro 
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KAMAK, npu 3TOM asToMaTH'IeCKH reuepupyeTCJI UHKn 
KAMAK, KOTOpbiB: cllopMHpyeTCJI cne.IJ;yJOIIUIM o6pa3oM: so spe­
MJI cilaJbl "BblnOnHeHHJI" TaKOB KOMaH.IJ;bl B HHTePcileB:ce Bblpa-
6aTblsaeTCJI curHan "roToB" H npoueccop BblnycKaeT .IJ;onon­
HHTenLHO T w • TaKHM o6paJOM • B = T w+ T 3 . ,D;n11 conpJI)I(eHHJI 
8-paJpJI.IJ;HbiX WHH .IJ;aHHbiX MHKponpoueccopa c 24-paJpJI.IJ;­
HbiMH WHHaMH R H W MarHcTpanu KAMAK B HHTepclleB:ce 
HMeeTCJI 24-pa3pJI.IJ;HbiB 6ycilepHbiB perHCTp. 3aHeCeHHe HHcilop­
MaUHH B perHCTp C WHH MarHCTpanH R 1 + 24 npH onepaUHH 
KAMAK "'ITeHHe" npoucxo.IJ;HT no cTpo6y .. S 1 ·: llpu onepauuu 
KAMAK "JanHcL" co.IJ;ep)I(HMoe perucTpa BbiCTaBnJieTcJI Ha 
WHHbl W 1 + w 24 B Te'leHHe UHKna KAMAK. 

Bso.IJ;/BLIBO.D: .IJ;aHHbiX B perucTp MHKponpoueccopoM ocy­
IUeCTBnJieTcJI no 6aB:TaM c noMOIULJO 1/0 KoMaH.IJ;. Kor.IJ;a 
BblnonHJIIOTCJI KAMAK-KoMaH.IJ;bl, B cooTBeTCTBYJOIUHe Tpur­
repbl JaHOCJITCJI CHrHanbl "X"' H "'G.., no CTpo6y ''Sl."'OTCyT­
CTBHe cHrHana HX "'nopO)I(.IJ;aeT cHrHan "owH6Ka". llpu Hanu­
'IHH paJpeweHHJI Ha npepbiBaHHe no cHrHany "owu6Ka" no­
CblnaeTCJI Janpoc Ha npepbiBaHHe. 

3anpoc Ha npepbiBaHHe cllopMHpyeTcJI TaK)I(e npu nonyqe­
HHH curHanos: "D"- Janpoc. l.{TeHHe GL-curHanos ocy­
wecTBnJieTcJI no 6aB:TaM c noMOIULJO KOMaH.IJ; THna INPUT. 

KpoMe Toro, curHanbl LAM nepe.IJ;aJOTCJI Ha scnoMora­
TenLHyro MarucTpanL ACB. 

CHrHanbl KAMAK "'C "', "'Z"' , .. I"' nporpaMMHPYJOTCJI 
c noMOIULJO cneuuanLHbiX OUTPUT -KoMaH.IJ;. 

2.7. HH111ep(Jeuc ynpaaAeHu.JI u c111o111yc pezuc111po 

B KOHTponnepe .IJ;nJI CHrHanoB ynpasneHHJI H CTaTyCHbiX 
CHrHanOB CyiUeCTByeT 8-paJpJI.IJ;HbiB perHCTp, KOTOpbiB HMeeT 
cne.IJ;YIOIUHB cilopMaT: 

7 0 

Q D E X HRE I SPIF EIE DIE 

Q - curHan MarucTpanu KAMAK, D - Janpoc KAMAK, E­
owu6Ka /HeT OTBeTa X OT MO.IJ;ynJI KAMAK/, I - cHrHan 
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"JanpeT" MarucTpanu KAMAK, SPIF - paJpeweHHe npepbi­
BaHHJI no cllnary sxo.IJ;Hblx .IJ;aHHbiX nocne.IJ;osaTenLHoro KaHa­
na, EIE - paJ peweHHe npepbiBaHHJI no curHany "owH6Ka", 
DIE - paJpeweHHe npepblsaHHJI no cHrHany "Janpoc" KAMAK, 
HRE- paJpeweHHe Ha O)I(H.IJ;aHHe Janpoca. 

CHrHanbl EIE , DIE onucaHbl s nyHKTe 2.4, SPIF 
B nyHKTe 2.3. ~G "' , "'E"' , "'X" - CHrHanbl KAMAK Ma­
rucTpanu, co.IJ;ep)I(HMoe JTHx pa3pJI.IJ;OB MHKponpoueccop HJ­
MeHHTL He MO)I(eT. D - cilopMHpyeTcJI npH nony'leHHH GL -
curHanos 'lepeJ cxeMy ".HJI.H". 

l.!TeHHe H JanHCL .IJ;aHHOrO perHCTpa npOH3BO,IJ;HTCJI 
MHI<ponpoueccopoM c noMOIULJO cneuuanLHblx 1/0 KOMaH.IJ; 
/eM. 11106.11. 2/. 

llpH onepaUHH "JanHCL" npOH3BO,IJ;HTCJI JaHeCeHHe TOnLKO 
5 pa3pJI.IJ;OB: () c· 4, npH 3TOM B 4 pa3pJI.IJ;e JanHCbiBaeTCJI 
HH!llopMaUHJI HRE. 

llpH onepaUHH "'ITeHHe" B 'leTBepTOM pa3pJI.IJ;e 'IHTaeTCJI 
curHan "'X "' , HRE - He 'IHTaeTCJI. 

2.8. KoHC111PYK111UBHbJe oco6eHHOC111U 

Mo.n.ynL BblnonHeH B CTaH.IJ;apTe KAMAK. IIIHpHHa naHe­
nH - 3 .M. 

lloTpe6neHHe TOI<a npu HanpJI)I(eHHJIX: +6 B - 4 A, 
-6 B - 1 MA, -12 B- 20 MA, +12 B - 70 MA, +24 B- 40 MA. 

2.9. Ilpozpa.M.MHoe o6ecne'leHue 

OcHosoB: KpeB:T-KOHTponnepa JIBnJieTCJI MHKponpoueccop 
THna Intel 8080, 'ITO onpe.IJ;enJieT Ha6op KOMaH,l]., KOTOpble 
KOHTponnep BblnonHJieT. KpoMe Toro, s 11106.11. 2 npuse.IJ;eH 
Ha6op cneuuanLHbiX KoMaH.n., ucnonLJyeMbiX s KK.H-661. 

~YHKUHOHanLHO KOHTponnep BblnOnHeH TaKHM o6pa30M, 
'ITO B aBTOHOMHbiX CHCTeMaX, C03,l].aHHbiX Ha ero 6a3e, 
MO)I(HO HCnOnLJOBaTL nporpaMMHOe o6ecne'leHHe CBCTeMbl 
INTELLEC 8/ MOD 80. 

llporpaMMHoe o6ecneqeuue co.n.ep)I(HT: accey6nep, npo­
rpaMMy-pe.n.aKTop, MOHBTOp, 6H6nHOTeKy apHcilMeTB'IeCKHX 
no.n.nporpaMM. 
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2/ BbiBO.IJ. .IJ.aHHbiX qepe J nocne.IJ.oBa TenLHbiH KaHan Ha 
Ha BHeWHee ycTpOHCTBO 

FL~G: IN 1; WAIT FOR OUTPUT FLAG 

ANI4 

JNZ FLAG 

MOV A, C; MOVE CHARACTER INTO AC REGISTER 

XRI OFFH; COMPLEMENT DATA 

ANI OEFH; 
OUT 0; TRANSMIT DATA FROM ACTO PORT 

2.9.3.2. llporpaMMHpoaaHHe onepauu:H KAMAK 

1. llporpaMMHpoaaHHe I<OMaH.IJ. ynpaaneHHR KAMAK 

MVI A, 24; F = 24 

STA OF811H; H = 1, .A = 1 

2. OnepauuR KAMAK Tuna "JanHcL" 

MVI A, DATA 1 

16 

r 
I r 

OUT OAH; LOAD DBR BYTE 1 
MVI A, DATA 2 
OUT OBH; LOAD DBR BYTE 2 
MVI A, DATA 3 

OUT OCH; LOAD DBR BYTE 3 
MVI A, 16, F16 
STA OF821H; N = 2, A = 1. 

3. 

XRA A; F = 0 

STA OF831; N = 3, A = 1 
IN OAH; READ DBR BYTE 1 

MOV M, A 
INX H 

IN OBH; READ DBR BYTE 2 

MOV M, A 

INX H 
IN OCH; READ DBR BYTE 3 

MOV M, A 

INX H 

JIHTEPATYPA 

1. MCS-80, User Manual, INTEL Corporation, Santa Clara. 
2. HeMew T. OH.RH, 10-11232, _ay6Ha, 1978. 
3. CAMAC A Modular Instrumentation System for Data 

Handling, EUR 4100e, 1972. 
4. CAMAC Organization of Multi-Crate Systems, 

EUR 4600e, 1972. 
5. Intel-Data Catalog 1977, Intel Corporation, Santa Clara. 

PyKonucb noc•ynuAa e u3c)a•eAbCKuil o•c)eA 
19 c)eKa6p.R 1978 zoc)a. 
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