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YnpaanA~aA c ~creMa B craHAapre KAMAK Ha ocHoae 
KOHTponnepa C M~Kpo- J BM 

On~ caHa aaroHOMHaA c~cTeMa AnA pe r~crpa4~~ ~ ne pB~4HO~ o6pa6or K~ 
~H$opMa4~~. KoropaA cocro~T ~3 KapKaca KAMAK, ynpaanAeMoro ~Hren
neKTyanbH~M KOHTponnepOM. B CHCTeMy BXOAAT ~HTep$e~C~ yCTpO~CTB 
BBOAa·B~BOAa ~ CBA3~ C ~CnOnH~TenbH~M~ KapKaCaM~, a TaK*e per~CT" 
p~py~~~e 6noK~. KoHrponnep cocro~T ~3 ABYX 6noKoB: M~Kpo-3BM 

Ha ocHoae M~Kponpo4eccopa HHren 8080 ~ 6noKa ynpaaneH~A Mar~crpanb~. 
0aMATb KOHTponnepa COCTO~T ~3 12K 6a~T CT~paeMOrO nporpaMMHpye-
MOrO 03Y ~ JK 6a~T 03Y. 6noK AOnonH~TenbHOrO 03Y COAeP*~T 24K 
6a~T . Bee 6noK~ ~Me~T w~p~HY 1M~ coeA~HA~TCA 4epe3 nepeAHHe 
naHen~ w~Ho~ npo4eccopa. Pa3pa6oraHHOe nporpaMMHOe o6ecne4eH~e 
BKn~4aeT MOH~TOp, acceM6nep ~ peAaKTOp TeKCTa ~ 3aH~MaeT ]K 
6a~r cnn3Y. 

Pa6ora B~nonHeHa B na6oparop~~ AAePH~X npo6neM OH~H. 

Coo6meHHe 06bellHHeHHOl"O HHCTHryra HllepHbiX HccneaoaaHHII. lly6Ha 1979 

Sidorov V. T., Sinaev A.N . , Churin 

A CAMAC Control System Based 
with Sui lt-ln Microcomputer 

I.N. P10 · 12481 

on Crate Controller 

A stand-alone system for data aquisition and primary proces
sing is described. It includes the CAMAC crate with intelligent 
crate controller, interfaces for input-output devices, CAMAC
CAMAC link modules and data aqusition modules . The crate 
controller consists of a microcomputer based on the Intel 8080 
microprocessor and CAMAC Dataway Controller. The connection 
between these single-width units is made via an external processor 
bus through front panels. The CAMAC Dataway Controller must occupy 
the control station of the crate . The crate controller has 12K 
bytes of EPROM and 3K bytes of RAM . For memory extension it 
is possible to add one or two external single-width memory units 
of 24K bytes RAM . A developed software is described. It includes 
a monitor, assembler and text editor. These programmes take 7K 
bytes of EPROM. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR . 

Communication of the Joint Institute for Nuclear Research . Dubna 1979 
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BBB,l!EHHB 

Pa3BHTHe TexuonorHH H3roToBneHH.II 6onbWHX HHTerpanbHbiX 

cxeM npuseno x no.11aneHHJO MHKponpoueccopos, xoTopble no3BOn.IIJOT 

co3nasaTb nporpaMMHpyeMble 3nexTpOHHble uu¢poable cucTeMbl, 

CO'IeTaJOIUHe WHpOKHe Bbi'IHCnHTenbHble B03MO)I(HOCTH H BbiCOKYJO 

uane)I(HOCTb C HH3KOB CTOHMOCTbJO H ManbiMH pa3MepaMH / 1/. lic

nonb·30BaHHe MHKponpoueccopos B annapaType, BblnonHeHHOH a cTaH

napTe KAMAK, cymecTaeuuo pacwup.11eT ee npHMeHeHHe H no3so

n.lleT _co3naBaTb rH6KHe aBTOHOMHble HHTenneKTyan bHble CHCTeMbl 

nm• ynpasneHH.II 3KcnepHMeHTanbHbiM o6opynosaHHeM, a TaK)I(e nnll 

c6opa H nepBH'IHOH o6pa6oTKH HH¢opMaUHH 12-?1. B TaKHX cReTe

Max MHKponpoueccop BCTpaHsaeTC.II a KOHTponnep xapxaca 
12

'
61 

HnH 

BKnJO'IaeTC.II B COCTaB pa3MemaeMOH B OTnenbHOM 6noxe MHKpO· 

3BM n 1, xoTopa.ll ynpaan.lleT pa6oToii KOHTponnepa xapxaca, a Tax*e 

MO)I(eT Hcnonb30BaTbC.II nn.11 npyrHx 3ana'l. 

1. Olill{HB XAPAKTBPHCTHKH CHCTBMbl 

CHcTeMa npencTaBn.lleT co6oii xapxac KAMAK, ynpasn.11e· 

MbiB aBTOHOMHbiM HHTenneKTyanbHbiM KOHTponnepOM, KOTOpbiB CO

CTOHT H3 nsyx 6noKOB: MHKpo-3BM KM 001 H 6noKa ynpasneHH.II 

MarHcTpanbJO KK 006. 06a 6noxa HMeJOT wHpHHY 1M H coenHH.IIJOT· 

c.11~o6meii WHHoii npoueccopa 'lepe3 pa3beMbl ua nepenueii nauenH. 

linox KK ·oo6 noH*eH ycTaHaanusaTbC.II a ynpaan.IIJOIUYJO cTaHUHJO 

xapxaca, a KM 001 - B nJ06yJO H3 uopManbHbiX. CB.II3b onepaTopa 

c MHKpo- 3BM ocymecTBn.lleTc.ll 'lepe3 an¢aaHTHO -uu¢posoii nHcnneii 

HnH TeneTaiin, KOTOpble nonxnJO'IaJOTC.II 'lepe3 pa3beM ua 3anHeii 

naHenH KM 001. 
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B KapKace KpOMe KOHTpOIDiepa ycTaHaBJIHBaJOTCJI .llODOJIHHTeJJb

HaJI naMJITb, BHTep~eBC~ ycTpOBCTB BBO,Ila-B~BO,Ila, 6JJOKH CBJI3B 

c .npyrBMB KapKacaMB, a TaK)I(e perBCTPBPYJOUUie 6noKB I puc. 1/. 

}J;JJJI BBO,Ila nporpaMM C nep~OJJeHT~ BCDOJibJyeTCJI ~OTOC'IBTbl

BaTeJJb cJIC 1501 fllCCP/, DO,IlKJIJO'laeM~B qepe3 BHTe~eac 

KH 013 181 • }J;JJJI u~uo.na nep~oneuT~ acnoJJLJyJOTCJI nep~opaTopbi 
llJI-150 HJJB llJI-80 u HHTep~eac KH 012 19 1_ An~aBHTuo-na~pouoe 
neqaTaJOIUee ycTpoacTBO ,IJ;APO 1156 ;r ,IJ;P I ana }1;3M 180 /llHP I 
no.ncoe.nauJieTCJI qepeJ BHTep~eac KH 023. Ocnannorpa~ co cueTo

B~M Kapau,IJ.aWOM MO)I(eT 6b1Tb DO,IJ.KJIJO'leH qepe3 HHTep~eBC 

KH 011 191• HcnonHBTeJJLH~e KapKac~ no.D.coe.D.BHJIJOTCJI qepeJ co

OTBeTCTBYJOUUie perBCTp~ BBO.Ila/B~BO,IJ.a/10/ . "tJ:epe3 6JJOK DOCJJe,IJ.O

BaTeJJbHOB CBJIJB KH 021 KapKac MO)I(eT 6b1Tb coe.D.BHeu c 3BM, 

HaXO.IJ.JIIUeBCJI Ha 60JJbWOM paCCTOJIHBB. 

K HcnoiiHHTfllbHbiM 
~AP~ACAM 
~ 

:1 l~lil~l~l l~l:lil~ 

K 38M 

Puc. 1. KoHtjuzypafiUJI ynpaeAJIIOflleil cuc•e.w1>r. 

2. MHKPO- 3BM KM 001 

liJJOK npe,IJ.CTaBJJJieT C060B 38KOH'IeHHyJO MHKpo-3BM /puc. 2/, 

co,IJ.ep)l(amyJO MBKponponeccop, ycTpoacTBO CHCTeMuoro ynpaune

HBJI, nocTOJIHHYJO naMJITb /Cllll3Y I, naMJITb c npoH3BOJJbH~M .D.o

CTynoM /03Y I, KOHTponnep npep~uauua B nocne.D.OBa TeJJLH~B: au

Te~eBC ,IJ.JIJI DO,IJ.KJJJO'leHBJI ycTpOHCTBa BBO,IJ.a-B~BO,IJ.a. MBKpo-3BM 
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Puc. 2 . Hepei}HJIJI naHeA• u 6AoK- cxeMa MUKpo- 3BM KM 001. 
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MUKponpoijeccop U ycllpOUCII60 CUCIIIeMHOZO ynpaeAeHUJI, B co-

CTaB KOTOporo BXO~JIT TaKTOBblit reHepaTOp /HHTeJJ 8224/ B CHC-

TeMHblit KOHTpOJJJJep /HHTeJJ 8228/, onpe~eJJJIIOT OCHOBHble BOJMO:lK-

HOCTB MBKpo-3BM. TaKTOBblit reHepaTop pa6oTaeT C MaKCBMaJJLBO 

6 

Ta611111.1a 1 

W11Ha npo1.1eccopa 

HoMep OoosRa'leHRe HoMep OooaHat~eHHe 
JtoRTaitTa cRrna.na KOHTaKTa Clii'HaJia pas 'beMa paa'beMa 

1 3eM.IDI 26 MEm 
2 AO 27 ~ 
3 A1 28 f70R 
4 A2 29 mnt 
5 A3 30 INTA 
6 A4 31 Rm 
7 A5 32 RtnA 
8 A6 33 WAn 
9 A7 34 lm'SET 

10 AS 35 BUSEN 
11 A9 36 '/2('ffi) 
12 A10 37 mnY• 
13 A11 38 nm 
14 A12 39 INT5 
15 A13 40 INT6 
16 A14 41 INT7 
17 A15 42 INT8 
18 DO 43 ~ 

19 D1 44 RJl12 
20 D2 45 IUJD 
21 D3 46 JrnJ.l2 
22 D4 47 IrniD 
23 D5 48 fl07 
24 D6 49 I/o 12-15 
25 D7 50 3er.wr 

Ha ROHTaRTH 43-49 BHBO~TCR Cl'II'HaJIH, BHpaOaTHBaeMHe ~e
llll'Ic'I>paTOpOM MpecoB B KM OOI ,tt.7IJi aeKoTopl:lX ysJioB I<L< 006. 

.., 

~onycTawoit 'laCTOToit 18,432 Mrt~, Ja~aBaeMoit KBapueBWM peJo

HaTopow. TaKTOBble BMDYJJLCbl ~· MBKpODPOileCCOpa li!opMBPYJOT

c• ~eJJeHBeM yKaJaHBOit 'laCTOTbl oa 9; CJJe~oBaTeJJLHO, TaKT 

MBKpoDpoueccopa paseu -0,5 MKC /488,28 He/. MamBHHwA llBKJJ, 

Bo spew• KoToporo MBKponpoueccop o6palllaeTcJI JC naMJITB ana 

ycTpOitCTBY BBO~a-BWBO~a, COCTaBJJJieT OT 3 ~0 5TaJCTOB. HHCTpyK

IlBJI /JCOMaB~a/ Tpe6yeT ~JJJI CBOero BWDOJJHeHB. OT 1 ~0 5 MaWBH

BWX llBICJJOB B JaHBMaeT BpeMJI OT 2 ~0 9 M KC. 

MBJCpODPOileCcop B ycTpOitCTBO CBCTeMBOI'O yDpaBJJeHBJI CB.JW

BaiOTCJI C DaMJITLIO, KaBaJJaMB BBO~a-BWBO~a B ~pyrBMB YJJJaMB 

'lepeJ WBHY Dpoueccopa, JCOTopaJI BKJJJO'IaeT B ce6• WBHW a~peca, 

~aBHWX B yDpaBJJeBBJI /lla6A. Jj. ,lJ;JJJI CB.JB C DO~KJJJO'IaeMWMB 

6JJOJCaMB WHOa DpoQeccopa BWBO~TCJI Ha 50-JCOBTaJCTHWit paJ~eM 

Pll15-50 ua nepe,AoeA nauena 6noKa. . 

Caruanw B mauw a,Apeca A157AO no,AaJOTCJI BJ MBKpoDpouec

copa 'lepe3 6y4lepw. CB.3L C WBBaMB ~aBHWX 07700 OCYIIleCT

BJJJieTc• 'lepe3 ycTpOICTBO CBCTeMBOI'O yDpaBJJeHBJI,JCOTOpoe CO,Aep

lKBT .ABYJianpaBJJeouwe 6y4lepw, T.e. Do O.ABBM B Tew *e mauaw 

BBii!OpMallB• Depe,AaeTCJI B o6e CTOPOBW. HJ ycTpOICTBa CBCTeM

BOI'O yDpasneoa• ua mauy Dpoueccopa DOCTyDaJOT ynpaBJJJIJOIIlBe 

caraanw 'ITeaa• B 3aDBCB B DaMJITL I MEMR B : MEMW ' cooTBeT

cTseuuo/ B B JCaBaJJW ycTpOICTB BBO,Aa-BWBO,Aa (1/0 R B 1/0 W 
COOTBeTCTBeBBO. ). 06pallleBBe JC JCaoanaw BBO,Aa- BWBO~a DpOB3BO

,ABTC. DO JCoMaB.AaM MBJCpoDpoueccopa IN B OUT. · 

MBICpo-3BM CO,AeplKBT cpe,ACTBa, o6ecDe'IBBaJOIIlBe pa6oTy DO 

JCaaany Dp•woro .AOCTyDa JC Da:w•Ta. CooTBeTCTBYJOIIlee ycTpoAcTBO 

,AOJJlKBO DO,AaBaTL Tpe60BaBBe pa60TW DO 3TOMY JCaBaJJy DyTeM DO

CWJIJCB caraana HOLD B WBBY Dpoueccopa. 0 Dpau•TBB Tpe6osaaa• 

MBKPOriiPOileccop coo611lAeT caraano:w HLDA. Ha spe:w• pa6oTw 

DO K&Bany Dp•woro .AOCTyDa caawaeTc• caraan BUSEN, B pe-

3YJILTaTe 'lero 6JJOICBpyeTc• CB.3L MBKPODPOileCCOpa B ycTpoiCTBa 

cacTewaoro yDpasneaa• c maaol Dpoueccopa. 

,/fe111u~pa•op al:Jpeca BWDOJJHeo ua cxeMax cpe,ABeA cTeDeoa 

BHTerpaQBB. C Hero DO,AaJOTCJI CBI'BaJJW BW60pKB CXeM DaMJITB 

B KaBaJJOB BBO,Aa- BWBO,Aa, paCDOJIO:lKeHHWX B 6JJOJCe MBKpO- 3 B M. 

,lJ;n• cxeM DaMJITB OBB li!opMBpYJOTCJI CBrHaJJaMB C WBH A15 7A10 

DPB uaJJB'IBB caruana MEMR : BJJB MEMW, a .AJJJI JCaaanoB BBO,Aa

BWBO,Aa - CBI'BaJiaMB C WBB A157A8 DpB UaJJB'IBB CBrBaJJa 1/Q R 
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unu I 10 W. Henocpe.ncTBeuuo B cxeMhl naM.IITH nocTynaJOT cur-

HaJihl C WHH A9-A0, H B HeJCOTOphle JCaHaJibl BBO,D.a-BhiBO,D.a -

C WHHhl AO; OHH HCDOJib3YJOTC.II ,li.JI.II Bhl6opa CJIOBa HJIH perHCTpa 

B a.npecoBaHHOH cxeMe anu xauane BBo.na- BhiBo.na. K xauanaM 

BBO,D.a-BbiBO,D.a OTHOC.IITC.II DOCJie,D.OBaTeJibHhiH HHTe~eHC /Hu

TeJI 8251/, JCOHTpOJIJiep npepbiBaHHH /HHTeJI · 8259/ H perHCTphl 

CB.IIJH c MaracTpaJibJO xapxaca KAMAK. A.npeca JTHX xauanoB 

npaBe.neuhl B ma6A. 2. 

O.nuoBpeMeuuo c no,naqeil caruana Bb16opxa .newui!JpaTop a.npeca 

Bhi.D.aeT B wauy npoueccopa caruan OTBeTa READY *, xoTophlil 

CBH,D.eTeJibCTByeT, 'ITO Bb16paHHhiH a.npecaT HMeeTC.II H rOTOB Bhl" 

DOJIHHTb Tpe6yeMyJO onepaUHJO. 0T a,npecaTOB, HaXO.D..IIIUHXC.II BHe 

6noxa Maxpo-3BM, JTOT caruan TaJC)I(e .D.OJI)I(eH nocTynaTb B wauy 

npoueccopa. 06pa6oTxa caruana READY* npoHJBO.D.HTC.II B cxeMe 

cacTeMuoro ynpaBJieHH.II /puc. 3/. Tparrep TROY c6pacbiBaeTC.II 

<( 

u 
w 
a.. 
4 
<( 

a.. 

~I a.. 
6 
:s 

~I 
<t 

"' :s 
% 

"' < 
"' : 
c: 

"' 
"' 0 
% 
:1: 

"' .... 
u 
:s 
u 

Or AEWI-1CilPArOPA 
AAPECOB cnn3Y 

MEMR MEMW 

i70R 
I/ ow 

+58 

155AA8 

READY* I c WWHbl -::\~-'------' 
\ OPOUECCOPA} 

(NT A ------..1 

TROY 

15~TM2 

HA rAKrOBbii4{STST8 

rEHEPAroP RDY!N --------' 

Or AEWWCilPArOPA 
AAPECOB 03Y 

Puc. 3. Cxe.wa ¢op.wupoeaHu.R u o6pa6oltfKU cuzHaAa READY * . 

a 

'f 

.. 

B "0" carHaJioM STSTB, nocTynaJOIUHM OT TaJCTOBoro reHepaTopa 

B Haqane BToporo TaJCTa JCa)l(.noro MaWBHHoro uuxna. llpu nocTyn

JieHBH carHaJia READY * /a TaJC)I(e curuana INTA B pe)I(BMe 

npepbiBaHH.II/ TpBrrep nepeXO.D.HT B COCTO.IIHBe "1 ~ H C Hero B reue

paTop TaJCTOB no.naeTC.II curuan RDYIN. 3ToT carHaJI cuuxpouu

JyeTC.II TaJCTOBhiM HMDYJibCOM a o6pa3yeT caruan READY.llpa oT

cyTCTBHH cBrHana READY x Ha'laJiy TpeTbero TaxTa MBxponpo

ueccop npexpamaeT .naJibHeiiwee BhlnonHeHae MawuHHoro uaxna 

H nepeXO,li.BT B pe)I(BM O)I(B,D.aHH.II, 0 'leM C006IUaeT DO,D.a'leB B WHHY 

npoueccopa caruana WAIT. 3TOT pe)I(HM npo.noJI)I(aeTC.II .no nocTyn

JieHH.II caruana READY, nocne qero BOJ06HOBJI.IIeTc.ll BhiDOJIHeuue 

Ha'laTOB onepauaa. 

KoH•poAr. o•ee•a aopeca•a npOH3BO,D.HTC.II BJMepeaaeM ,li.JIB" 

TeJibHOCTB pe)I(BMa O)I(B,D.aHH.II nyTeM C'leTa 'IHCJia TaJCTOBhiX HM" 

DYJibCOB cp2 B ,D.aHHOM pe)I(BMe. ,lJ;JIJI 3TOrO HCDOJibJyeTC.II 'leTblpex· 

paJp.II,D.HhiB C'leT'IHK, KOTOphiB pa36JIOJCBpyeTC.II npH HaJIH'IBH CBrHaJia 

WAIT. llpa nepenoJIHeHBB C'leT'IHJC no.naeT· Janpoc Ha npephiBaHBe 

INTl B xoHTpoJIJiep npephiBaHBB, a TaJC)I(e curHaJI READY * .D.JI.II 

B0306HOBJieHB.II MaWBHHOrO UBJCJia, DOCJCOJibJCY HaJIB'IBe 3anpoca 

ua npephiBaHBe nposep.HeTC.II TOJibJCO nocne ero OJCOH'IaHB.II. TaxBM 

o6paJoM, waxponpoueccop )I(.IJ.eT oTBeTa a.npecyeMoro ycTpoilcTsa 

He 6onee 8 MKC. 

nocJCOJibKY CBrHaJibl 'ITeHB.II : MEMR . B 1/o R DO.IIBJI.IIJOTC.II BO 

BTOPOM TaKTe MaWBHHOro UBKJia, a CBrHaJihl JaDBCH MEMW B 

I / 0 W - B TpeTbeM /nOCJie YCTaHOBJCB ,D.aHHhiX/, TO ,D.JI.II a,D.pecaTOB, 

paCDOJIO)I(eHHhiX B 6JIOJCe MBJCpo-3BM, npB BlalllOJIHeHBB onepaUBB 

'ITeHB.II TaKTOB 0)1(B,ll.aHB.II He Tpe6yeTC.II, a DpB BhiDOJIHeHHB onepa· 

UHB 3aDBCB He06XO.D.BM O,li.BH TaKOB TaKT. 

Cuc•e.wa npepr.1eaHui1 MBxpo-3BM aweeT 9 ypoBHeii INTo-INTB • 

Hwe~BB uaBBhiCWBB npaopBTeT ypoBeHb npephiBaHBJI IN'IU BOJ· 

HHKaeT DpB BJCJIJO'IeHBB DBTaHB.II B Ua)l(aTBB KHODKB "C6poc". llpB 

3TOM B ycTpOBCTBe CBCTeMHOrO ynpaBJieHBJI I!JopMBpyeTCJI CBrHaJI 

RESET,xoTophlii ycTauaBJIBBaeT B uaqanbuoe cocTOJIHBe see YJJIW 

waxpo- 3 B M. B ce ocTaJibHhle 3anpochl oT BCTO'IHHKOB npephiBaHBJI 

nocTynaJOT Ha nporpaMMBpyeMhiB KOHTPOJIJiep npephiBaHBA /Ha· 

TeJI 8259/. OH co.nep)I(BT peracTp npaewa 3anpocoB aa npepblaa· 

uae, cxewy cpaBueuBJI npaopaTeToB, peracTp o6pa6aThiBaeMhiX 
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BXO@ 

IN 0 

IN 1 

IN 2 

IN 3 

IN 4 

IN 5 
IN 6 

IN 7 

IN 8 

IN 9 
IN 10 

IN 11 

IN 12 

IN 13 
IN 14 

IN 15 

BHXO@ 

OUT 0 
OUT 1 

OUT 2 

OUT 3 
OUT 4 
OUT 5 
OUT 6 
OUT 7 

OUT 8 

OUT 9 
OUT 10 

OUT 11 

OUT 12 

OUT 13 

OUT 14 

Ta6JlHI.Ia 2 

AApec KaHanoe BBOAa-e~eoAa 

- Tioc~e~oBaTe~HHH HHTe~HC 8251 - ~aHHHe 

- Tioc~e~oBaTe~HHft HHTe~fic 8251 - CTaTYC 
- KOHTpo~ep rrpepUBaH.Irll: 8259 - IRR, ISR, IL 

- I{OHTpo~ep rrpeph!BaH.Irll: 8259 - perHcTp MacoR 
- KAMAK R h·R8 
- KAMAK R9~R16 

- KAMM{ R17-tR24 

- PerMcTp Q, I {D7, D6) 

- IWI!AI{ L 1 ~ L8 

- KAfiiAI{ L9-t L 16 

- KAMAl{ L17-tL23 

(06paTHHft RO~) 
(06paTHHft RO~) 
(06paTHHH RO~) 

- Tioc~e~OBaTe~H~ HHTePWeftC 8251 - ~aHHhle 

- Tioc~e~oBaTe~bHhlft HHTePWe~c 825I - yrr~eRHe 

- l{OHTpo~ep rrpeph!Ba~ 8259 - ( ICW1 , OCW2, OCW3 

- I{OHTpo~ep npepUBaHHft 8959 _G OCW1, ICW2, ICW3 

- PerHcTp yn~emm INT 5 {D7"tD5) 

KAJ,W{ W1 "tWB 

- KAMAl{ W9"tW16 

- KAMAl{ W17 'tW24 

- Yn~emre perl'!cTpoH w (8255) 

OUT 15 - YrrpaaneHHe 6ywepoM L (8255) 
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4 

... 

3&DpoCOB B perBCTp M&CICBpOB8.HB.a DpephiB8.HBi. llporpaMMHhiM 

CDOC060M MOlKBO 3&,A&B8.Tio p&3JU1'1Hhle pelKBMhl pa60Thl ICOHTpon

nepa: ~BICCBpOB8.HHhle YPOBHB DpBOpBTeTOB, B3Meaeaae opaopBTe

TOB, pa6oTa 6e3 DpBOpBTeTOB B T .,A., a T&IClKe B3MeH.aTJo a.u;peca 

BeJCTOpoB opephiB8.HBi, 6JJOICBpOB8.Tio JIJ06hle 3&Dp0Chl Ha npepWB8.

BBe C DOMOIQioiO perBCTpa M&COIC. llocne o6pa60TICB 3aDpoca ICOHT

ponnep npepwB8.HBi oo.u;aeT B MBICponpoueccop caraan INT. llpa 

DOny'leHBB OT ycTpOiCTB8. CBCTeMHOr'O ynp&BJJeHB.a CBr'HaJJa DO,AT

Be!)lK,AeBBS INTA ICOHTponnep ocyiQeCTBJJ.aeT onepauaa, aeo6xo

.ABMWe .AJJS nepexo.u;a MBICpo-3BM B pelKBM o6cnylKBB8.HB.a .u;aaaoro 

opepwBaBa.a. 

3aDpOChl OT BCTO'IBBICOB npephiB8.HB.a, DOCTYD&IOIQBe Ha npo

rpaMMBpyeMhli ICOHTpOJJJJep npephiB8.HBi, BMeiOT CJJe.D;yiOIQee Ha-

3Ba'leaae B nop.a.u;ICe ywea~omeaa.a npaopaTeTa: 

INTl DOCTyoaeT OT CXeMhl ICOHTpOJJJI a.u;peca B 03Ha'laeT 

BeBepHO Bhl6pa&Hhli a.u;pec HJJB ICOMa&.u;y, ICOTOPYIO He MO:lKeT Bhl· 

DOJIBBTJo a.u;pecyewoe ycTpoicTBO /aanpawep, no.u;a'la B Cllll3Y 

ICOM&H.D;hl 3&DBCB/. 

INT2 no.u;aeTCJI npa OICOH'IaHBB npaewa nocne.u;osaTen~oaww 

IHTe~iCOM ICOA& ICalK,AOr'O 3H&ICa OT TepMBHaJJa; DpB yCT&HOBICe 

nepeMW'IICBD jpuc.4/ :no npepwBS.aae 6y.u;eT no.u;asaT~ac.a a npa 

i_ ? G£t'l' 

~Of 
cr... 

" 
INT2 

(C 8259) 

..... , 

~-tzs 
RIO 
ij70 (0,5) 

~ ., D -7.1~ ulUl 
' WH-c l -p ') - -1 

i. 
Puc. 4. CxeMa C6.JI3U c nocAeooea•eiii>HWM •epMUHaAOM. 
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OI<OH'IaHHH nepe,Aa'IH nOCJJe,AOBaTeJJbHbiM HHTepcjleHCOM I<O,Aa OT 

MHI<po-:3BM B TepMHHan. 

INT3 03Ha'laeT npepbiBaHHe oT TaB:Mepa, xoTopoe no,AaeTCJI 

C 'laCTOTOH 10 rll. 

INT4 7 lNT8 
npoueccopa. 

BHeWHHe npepbiBaHHJI, nOCTynaiOil(He C WHHbl 

llaMJIIIb MUI(pO- 3BM COCTOHT H3 4K 6aiiT CTHpaeMoro nepe

nporpaMMHpyeMoro JanoMHHaiOmero ycTpoB:cTBa /CTITI3Y I H 1 K 
6aB:T onepaTHBHoro 3anoMHHa10mero ycTpoiicTaa /03Y I. B xaqecT

Be CTITI3Y np&MeHJIIOTCJI MHI<pocxeMbl HHTen 8708 eMI<OCTbiO 

1024x8 6HT, I<OTOpble ycTaHaBJJHBaiOTCJI B naHeJJbi<H. 03Y COCTaB

JJJIIOT MHxpocxeMbl K565PY2A eMI<OCTbiO 1024x1 6HT . BpeMJI ,Ao

cTyna ,AJJJI 3Y o60HX THnOB He npeBbiWaeT 450 HC. A,ApeCHOe 

none CTITI3Y - OOOQH 7 QFFFH,a 03Y - 3400H 7 37FFH. 

llOC/IeOOBa1/le/l bHbiM UHrtlep(JeiJCOM CJJY)I(HT YHHBepcaJJbHbiH CHH-

xpoHHbiH/ acHHxpoHHbiH npHeMHHI<- nepe,Aa T'IHI< USART /HHTen 

8251/. B cxeMe MHI<po- 3BM 'npe,AyCMOTpeHbl B03MOlKHOCTH .AJJJI 

no,AI<JJIO'IeHHJI x He My xax TeneTaB:na ASR-33, Tax H an4Ja.BHTHO

UH!llpouoro ,AHcnneJI BT-340, xoTopbiB: no3BOJJJieT uecTH 6onee 

onepaTHBHbiB ,AHaJJOrOBbiH 06MeH H HMeeT Hei<OTOpble ,ApyrHe npeH

Myll(eCTBa. CTaH,AapTHble CHrHanbl nocne,AoBaTenLHoA uenH !llop

MHPYIOTCJI H npHHHMaiOTCJI TpaH3HCTOPHbiMH 6y!llepaMH I puc. 4/. 
llepeMbi'II<H 8 H C n03BOJJJIIOT MeHJITb nOJJJipHOCTb CHrHanoB; 

nepeMbi'II<a VT CHHMaeTcJI, ecnH no.AI<JJIO'IaeTCJI TeneTaB:n. 

CxopocTb o6MeHa onpe,AenJieTCJI 3a,Aa101UHM reHepaTopoM, xo

TOpbiB: npe,AcTaBnJieT co6oB: nocne,AoBaTen&Hoe coe,AHHeHHe Tpex 

,AeJJHTeneii: 'laCTOTbl C I<03~HUHeHTaMH nepeC'IeTa 15, 16, 16 

/HJJH 11/. Ha BXO,A nepBOrO H3 HHX nocTynaiOT HMnyJJbCbl C 'faCTO

TOR 18,432 Mrll. C noMOIUbiO nepeMbl'lex qacToTa nepe,Aa'IH ,AaH

HbiX MO)I(eT 6b1Tb YCTaHOBJJeHa paBHOH 110, 600, 1200, 2400, 

4800 HJJH 9600 6o,A. CBJ13b c TepMHHanoM ocymecTBJJ.JieTC.JI qepe3 

pa3"beM PTI15-9 Ha 3a,AHeii naHenH co cne.AYIOIUHM Ha3Ha'leHHeM 

I<OHTai<TOB: 

12 

1 - BbiXO,A (T x) 

3 - BXO.A (Rx) 

5 - nHTaHHe -12 B (T xRET) 

7 - nHTaHHe +12 B (RxRET) 

9 - xopnyc 

Pezuc•pr.l R u W cny)l(aT ,AJJ.JI CB.JI3H WHH ,AaHHbiX npoueccopa 

c wHHaMH ,AaHHbiX MarHcTpanH KAMAK. 24-palp.II,AHbiA perHCTP 

R npHHBMaeT BH!llopMaUBIO c WBH Rl 7 R24 MarucTpanB KAMAK 

no CBrHany Sl BO BpeMJI UBI<JJa 'ITeHB.JI /8 = 1, F16= 0, F8 = 0/. 

Ha WBHbl ,AaHHbiX npoueccopa BH!llopMaUB.JI B3 perBCTpa R C'IBTbi

BaeTC.JI no xoMaH,AaM IN I ~~ra611. 2/. no xoMaH,AaM OUT BH!llopMaUBJI 

C WHH ,AaHHbiX npoueccopa 3aHOCBTC.JI B 24-pa3p.JI,AHbiH perBCTp W. 

Ha WBHbl W1 7 W24 MarucTpanB KAMAK BH!llopMaUB.II nepe,AaeTc.JI 

uo apeM.JI BblnonHeHB.JI uuxna JanHcB /B = 1, F16 =1, F8= 0/. 

MaxcHMan&HbiB Tox, noTpe6n.lleMbiR MBI<po-3BM KM 001, 

cocTaBn.JieT 1,6 A no uenu +6 B; 0,15 A no uenu -6 B; 0,25 A 
no uenu +12 B H 30 MA no uenu -12 B. 

3. EJIOK YHPABJIEHH.R MArHCTPAJlb/0 KK 006 

linox KK 006 /puc. 5/ ocymecTBJJ.JieT ynpauneHBe MarBcT

pan&IO xapxaca KAMAK no I<OMaH.AaM, nonyqaeMbiM oT MBI<po-

3BM KM 001 no WHHe npoueccopa, !llopMBpyeT 5 JanpocoB Ha 

npepbiBaHBe INT4 7 INT8 B MBI<po-3BM B npBHBMaeT curHanbl 

L 1 7 L23 B3 MarucTpanB. OH co,Aep)I(BT Tai<)I(e ,AononHBTen&HYIO 

naM.JITb MBI<po- 3BM H ,D,eWB!llpaTOp a,ApeCOB ,AJJ.JI 3TOA: naM.JITB 

B I<aHaJJOB BBO,Aa-BbiBO,D,a, HaXO,A.JIIUHXC.JI B 6JJOI<e. 

A,ApecaUBIO 6noxou B xapxace KAMAK MBI<po-3BM npoB3Bo

.AHT aHanorH'IHO a,D,pecaUBB naM.JITB. llpB !llopMBpOBaHBH I<OMaH,Abl 

NAF HOMep cTaHUBB N nepe,AaeTC.JI WBHaM a,Apeca A8 7A4, no,A

a,Apec A - DO WBHaM a,D,peca A37A0 B liiYHI<UH.JI F - no WBHaM ,AaH

HbiX D4 7 DO. cllopMaT xoMaH,Abl NAF Ha WBHax npoueccopa BMeeT 

BB,A: 

A15 -Al4 A13 -Al2 All A10 A9 A8 A7 A6 A5 A4 :A3 A2 A1 AO · 

0 0 1 1 0 0 0 N16 N8 N4 N2 N1 A8 A4 A2 A1 

D7 D6 D5 D4 D3 D2 D 1 DO 

X X X F16 F8 F4 F2 F1 . 
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TaKBM o6pa3oM, a.u;peca 6noiCoB s ICapiCace KAMAK 3aBBMaJOT 

0,5 K 6aAT a.u;pecHoro non• MBICpo-3BM /mBHw A87AO/ oT 

3000H .u;o 31FFH /eM. •a611. 3/. 
llocTynJJeHBe no WBHaM Al57Al0 yKa3aHHOH BWWe ICOM6BHa· 

IlBB BW3wsaeT o6pa3oBaBBe aa swxo.u;e .u;ema41paTopa a.u;peca. B 

MBICpo·3BM CBrHaJJa CAM, npB H&nB'IBB ICOTOporo B npB A9 = 0 

cnn)!l 
8Kx8 

D7 
_ DG 

~R9~118 03!1 
1J7"".lle I MEMR 2KX 8 
MEMW 

II• • •I 

S2 1. I .lffS$8 
I 

MEMR/111 
1/0 R/W 

C] Rf.IIDY ..., 
Jnt.'t 
A# 

C] S1 
lc 
§-

X 'I( I 

5 <::! 
.fiB•Rifl ~ 

~ 

... 
• I § 
~ I ~ 

<.J. 
::J 

' CIJ "'J ~ D'f~IJ8 g. 
f/)2 
HEHW tj 
READ :t 

:::s 

... 
t:J 
~ 5 

:3 
I 8 

:07.,.. 
z JI#,Rf 

RESt7 

I 3. 
• : I.D7+l'> 

Puc. 5. HepeOHJIJI naHell~t u 6AoK- cxeMa 611oKa ynpaelleHUJI Mazuc•
pall ~>~o KK 006. 
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Ta6mn~a 3 

AApeca HcnonHeHH~ KOMaHA NAF 

N(O)A(O) - N(O)A(15) JOOOH - JOOFH 
N(1 )A(O) - N(1)A(15) )010H - J01FH 
N(2)A(O) - N(2)A(15) )020H - )02FH 

N(J)A(O) - N(J)A(15) )OJOH - JOJFH 
N(4)A(O) - N(4)A(15) J040H - )04FH 
N(5)A(O) - N(5)A(15) )050H - 305FH 

I 
~ I 

N(6)A(O) - N(6)A(15) )060H - )06FH 

N(7)A(O) - N(7)A(15) J070H - )07FH 
N(B)A(O) - N(B)A(15) JOBOH - JOBFH 
N(9)A(O) - N(9)A(15) J090H - J09FH 
N(10)A(O)-N(10)A(15) JOAOH - JOAFH 
N(11)A(O)-N(11)A(15) JOBOH - )OBFH 
N(12)A(O)-N(12)A(15) JOCOH - )OCFH 
N(1J)A(O)-N(1J)A(15) )ODOH - JODFH 

N(14)A(O)-N(14)A(15) )OEOH - JOEFH 

N(15)A(O)-N(15)A(15) JOFOH - JOFFH 
N(16)A(O)-N(16)A(15) )100H - 310FH 
N(17)A(O)-N(17)A(15) )110H- J11FH 
N(18)A(O)-N(18)A(15) J120H - )12FH 

N(19)A(O)-N(19)A(15) J 1JOH - J 1JFH 
N(20)A(O)-N(20)A(15) )140H - J14FH 
N(21)A(O)-N(21)A(15) )150H - )15FH 
N(22)A(O)-N(22)A(15) )160H - )16FH 

N(2J)A(O)-N(2J)A(15) J170H - J17FH 
N(24)A(O)-N(24)A(1 ? ) )180H - )18FH 
N(25)A(O)-N(25)A(15) )190H - )19FH 
N(26)A(O)-N(26)A(1 5) J1AOH - J1AFH 
N(27)A(O)-N(27)A(1 5) J1BOH - )1BFH 
N(28)A(O)-ll(28)A(1 5) )1COH - J1CFH 
N(29)A(O)-N(29)A(1 5) )1DOH - )1DFH 
N(JO)A(O)-N(JO)A(1 5) )1EOH - )1EFH 
N(J1)A(O)-N(J1)A(1 5) J1FOH - )1FFH 
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caraanoM .MEMW npoa3BO~HTC.Il 3anycK reaepaTopa UHKJJa KAMAK 
I puc. 6/. Caraan RIDADY * c rea epa Topa no~aeTC.Il TaK, 'ITO 

MHKponpoueccop ~enaeT ~sa TaKTa OlKH~aHH.Il. Bee& uaxn KAMAK 
~JJHTC.Il TpH TaKTa /TaKTW OlKH~aHH.Il H 3 TaKT MaWHHHOrO UHJCJJa/, 

T.e. 1,5 MKC. B Te'leHHe 3TOrO BpeMeRH UO~aeTC.Il CBrRaJJ B , 
a JJBRBB a~peca B ~aHHWX y~eplKBBaiOTC.Il B OUpe~eJJeRROM co

CTO.IIRBB, 'ITO no3BOJJ.IleT o6oATBCh 6e3 peracTpos N , A a F. 

HMUYJJhCW cp2 ~BYX UOCJJe,IUIBX TaKTOB !)lopMBPYIOT COOTBeTCTBeR

RO CTpo6-carRaJJW Sl B S2. 

BRyTpH 6JJOKa BCUOJJR.IIIOTC.Il CJJe~YIOIUBe KOMaR~W: 

N(0)'A(0) - reRepaUB.Il CBrRaJJa Z H ycTaROBKa CBrRaJJa I 

N(O)A(l) - reRepaUB.Il CBrRaJJa C 

N(25)A(O) - ycTaROBKa carRana I 

N( a>).A(O) - CH.IITBe carRana I . 

Ilpa acnonReRHB UBKJJa KAMAK cocTO.IIHBe WBRW Q MaracTpana 

no carRany Sl 3aROCBTC.Il B Tparrep TQ. CocTO.IIRBe 3Toro Tpar

repa, a TaKlKe COCTO.IIRBe WBRW I MOlKHO BWBeCTB 'lepe3 6y!)lep Q, I 

Ha WBRW ~aRHWX npoueccopa D7 B D6 COOTBeTCTBeRRO. IIpB Ha

JIB'IBH CBrRaJJa I BKJJIO'IaeTC.Il JJaMUO'IKa "I'~ - Ra nepe~HeA naReJJB 

6noKa. 

IIporpaMMa !)lopMapoBaHH.Il KOMaR~ KAMAK Tpe6yeT B 3asaca-

MOCTB OT BX TBUa OT 7,5 ~0 4 7 M KC. B •a6.11. 4 npase~eaw npaMepw 

nporpaMMBpoBaRB.Il 

KAMAK. 
B BpeMeHa BCUOJJHeRB.Il OCROBHWX KOMaR~ 

•5~ 

Puc. 6. CxeMa zeHepa•opa fiUK.IIa KAMAX. 
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Ta6m1ua 4 

np~Mep~ nporpaMM~poBaH~R KOMaHA KAMAK ~ BpeMR ~X ~cnonHeH~R 

1. reHepaU~R Z ~ C, ycTaHOBKa ~ CHRT~e I. 
BpeMR ~cnonHeH~R 7,5 MKC. 
STA NA - 3AeCb NA - cooTBeTCTSYtoll1~~ aApec N ~ A. 

2. YnpasnRtolJ1~e KOMaHAbl, Hanp~Mep, NAF(24),, NAF(25) ~ T. n. 
BpeMR ~cnonHeH~R 11 MKC. 
LXI H, NA - 3arpy3Ka aApeca N ~ A B per~cTpbl H,L, 
MVI M, 24D - ~cnonHeH~e c!JyHKU~~ -F(24); 

3. KoMaHAbl, onpeAenRIOlJ1~e COCTORH~e W~Hbl Q Mar~CTpan~, 
Hanp~Mep, NAF(8), NAF(27). 
LXI H,NA - 3arpy3Ka aApeca N ~ A B per~cTpbl H,L; 
MVI M,27D - ~cnonHeH~e c!JYHKU~~ F(27); 
IN 7D - 4TeH~e per~cTpa Q, l; 
RAL - nepeHOC COCTORH~R Q(D7) B CTaTyCHbl~ 

6~T C (CARRY); • 
JC ADDRQ - nepeAa4a ynpasneH~R, ecn~ C = 1. 

4. KoMaHA~ 4TeH~R ~ 3an~c~. 

BpeMR ~cnonHeH~R: 25 MKC - np~ An~He cnOBa 8 pa3PRAOBj 
36 MKC - np~ An~He cnosa 16 pa3PRAOBj 
47 MKC - np~ An~He cnosa 24 pa3PRAa. 

'-1. 
a/ nporpaMMa KOMaHA~ 4TeH~R 

'). 

LXI D,BUF - 3ar.py3Ka B per~cTpbl D,E aApeca 6yc!Jepa, 

~ LXI H,NA 

MVI M,OD 
IN 4D 
STAX D 
INX D 
IN 5D 
S'I'AX D 
INX D 
IN 6D 
STAX D 

KYAa fiYAYT nepeAaBaTbCR C4~T~saeM~e AaHH~e; 
- 3arpy3Ka B per~cTpbl H,L aApeca N ~ A; 
- ~cnonHeH~e c!JYHKU~~ F(m; 
- nepeHoc B aKKyMynRTop AaHHbiX c w~H Rl-;- R8; 
- 3aHeceH~e ~x B 6yc!Jep; 
- ysen~4eH~e aApeca 6yc!Jepa Ha 1; 
- nepeHoc B aKKyMynnTop AaHHbiX c w~H R9 7R16; 
- 3aHeceH~e ~x B 6yc!Jep; 
- ysen~4eH~e aApeca 6yc!Jepa Ha 1; 
- nepeHoc B aKKyMynRTop AaHHbiX c w~H R17 7R24; 
- 3aHeceH~e ~x B 6yc!Jep. 
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6/ nparpaMMa 
I LXI D,BUF 

LXI H,NA 
LDAXD 

OUT SD 
INX D 

LDAX D 

OUT 9D 
INX D 
LDAX D 

OUT lOD 
MVI M,16D 

KaMaHAbl 3am1CI1 
- 3arpy3Ka e peri1CTPbl D,E aApeca 6y$epa, 

aTKYAa 6YAYT nepeAaBaTbCH AaHHble; .., ~ ,.._, 
- 3arpy3Ka e per11cTpbl H,L aApeca N 11 A; "".P 

- nepeHac e aKKYMYnHTap 6a~Ta AaHHbiX 113 
6y$epa; 

- 3anl1cb era B peri1CTP W (Wl-;- WS); 
- yeenl14eHI1e aApeca 6y$epa Ha 1; 

- nepeHac e aKKyMynHTap 6a~Ta AaHHbiX 113 
6y$epa; 

- 3an11cb era e peri1CTP W(W97W16); 
- yeenl14eHI1e aApeca 6y$epa Ha 1; 
- nepeHac e aKKyMynHTap 6a~Ta AaHHbiX 113 

6y$epa; 
- 3an11cb era e per11cTp W (W17 -;- W24); 
- 11cnanHeH11e $YHK1..11111 F(16). 

linoiC no.QaeT 3anpoc aa npepwsaaae INT4, ecnw OTCYTCTByeT 

cwraan X npa awnonae&RR QBICna KAMAK /ICpowe acnonaea•• 

aayTpeaawx ICOMaR.Q 6no1Ca/. 3anpoc aa npepwsaawe INT5 no· 

,QaeTc• O,QRBM R3 CBr&anOB Ll7L8, ICOTOpWI BW6apaeTc• ICOMMy· 

T&Topow c nowomJ.JO peracTpa ynpaaneaa•. 3anpocw aa npepwsaaae 

INT6, , INT7 a INTS topwapymTc• cxewawa HJIH OT cwraanoa 

L17 LS, , L97L16 a L177L23 cooT&eTcTaeaao. 'lepu 6y4lep L c no· 

MOIJlJ.IO BRCTpyiCQBI IN MOliCIIO BWBeCTB R& WBRW ,Q&RRWX MJU(PO • 

npoueccopa aatopMaQRJO o JU06ol &3 nepeqacneaawx rpynn L • 

llpa no•aneaaa JU06oro caraana L BICniO'IaeTc• nawno'IJC& ''1-" aa 

nepe.Qael naaenw 6no1Ca. 

llaw•TJ. .Qn. MRICp0·3BM, pa3Meme&Ra• B t'lnOICe, COCTORT R3 

2K 6aiT 03Y B 8K t'laiT Cllll3Y, MRICpocxeww ICOTOporo woryT 

6wTJ. ycTaaoaneaw a naaenJ.ICB. llpa ax ycTaao~ICe aeo6xo.Qawo 

CT&BBTJ. COOTBeTCTBYJOUlRe nepeMW'IICB B QenB 4lopWBPOBaRB. C&r· 

aana READY*. HcnonJ.3YJOTC• Te *e TBDW M&JCpocxew naw•Ta, 

'ITO a B 6noJCe MB1Cpo·3BM _. ,D;n• Cllll3Y npe.QycMoTpeao a.Qpecaoe 
none lOOOH-;- 2FFFH, a 03Y 3aaawaeT a.Qpecaoe none 3800H 7 3FFFH. · 

MaiCCBManJ.awl TOJC, noTpe6n•ewwl 6noiCOM KK 006, cocTaa· 

n•eT 1 A no uenw +6 B; 0,2 A no uena ·6 B a 0,2 A no uena +12 B . 
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4. OHBPATHBHOB 3AHOMHHAIOII(BB 
YCTPORCTBO KJI 007 

linoJC KJI 007 co.Qep)I(HT 24 K 6aitT 03Y, co6paaaoro aa 

MBKPOCXeMaX K565PY1A, KOTOpwe npe.QCTaBJIJIIOT co6oii ,QBHaMB· 

'leCKYIO DaM.IITb C DpOB3BOJibBWM ,QOCTYDOM eMKOCTbiO 4096xl 6BT. 

B 6noxe TaK*e aaxo.Q.IITC.Il cxeMa ynpaaneaa.11 peracTpauaeii naMJI· 

TB /HBTeJI 3222/, BXO,QHOH B BWXO,QHOH 6ycjlepw. llaMJITb MO>KeT 

3aH&MaTb a.Qpecaoe non~ 4000H79FFFH ana ·AOOQH7FFFFH. B1.16op 

nOJIJI npOB3BO,QBTCJI nepeMbi'IKOH Ha OnaTe. liJIOK ynpaBJI.IleTC.Il car· 

aa:naMB WBHbl npoueccopa 'lepe3 pa3'beM PlllS·SO; aa nepe.QHeii 

naHeJIB 6JIOKa BMeeTCJI ,QBa TaKBX pa3'beMa, O,QHOBMeHHble KOHTaKTbl 

KOTOpbiX COe,QBHeHbl. QBKJI 3aDBCB B 03Y ,QJIBTCJI 1,5 MKC /3 TaKTa 

MBKponpoueccopa/, a QBKJI 'ITeHB.Il • 1 MKC I 2 TaKTa MBKpo· 

npoueccopa/. / 
Cpe,QRBH TOK, DOTpe6n.lleMbiH 6JIOKOM, COCTaBJI.IleT 1,5 A no 

uena +6 B; 2 MA no uena ·6 B a 0,8 A no uena +12 B. 
K MHKpo· 3BM MOryT 6b1Tb no,QCOe,QBHeHbl O.QBH BJIB ,QBa 6JIOKa 

KJI 007. Ha puc. 7 noxa3aHo pacnpe.Qeneaae Bcero a.Qpecaoro 

non.11 MBKponpoueccopa Me)I(.Qy 6noxaMB KOHTponnepa a saewaero 

03Y . llpaBe.QeBbl TPB BapaaaTa: A • 6e3 auewaero 03Y, li • c o.Q· 

HBM 6noxoM KJI 007 a B • c .QBYM.Il 6iioxaMB KJI 007. TaKBM o6-

pa30M, MaKCBMaJibHbiH KOMDJieKT aBTOHOMHOrO KOHTpOJIJiepa 3aHB· 

MaeT 4 CTaHQBB Kapxaca B CO.Qep>KBT DaMJITb 06'beMOM 63 K 6aiiT 

/12 K6aAT Cllll3Y a SIK6aAT 03Y/. 

5. HPOFPAMMHOB 0/iBCHBqBHHB 

Pa3pa6oTauuoe nporpaMMHoe o6ecne'leuae aBTOHOMHoro KOHT· 

ponnepa Ha OCHOBe MBKp0·3BM COCTOBT 83 MOHBTOpa, pe,QaKTOpa 

TexcTa, acceM6nepa a aa6opa o6cny>KBBaJOmax nporpaMM. 

MoHURop o6ecne'IBBaeT .QaanorosyJO CB.Il3b onepaTopa c Maxpo· 

3BM B o6pa60TKY npepbiBaHHH. 0H8 OpBeHTBpOBaHa Ha BCnOJib30· 
BaHBe B Ka'leCTBe OCHOBHOrO TepMBHaJia aJicjlaBBTHO ·uacjlpOBOrO 

,QBCDJie.ll /BJIB TeJieTaiina/ B Ha pa60TY C ycTpOHCTBaMB BBO,Qa· 

BWBO.Qa 'lepe3 BHTepcjleAcbl B cTaH.QapTe KAMAK. ,, 
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Puc. 7. Pacnpet)eAeHue at)pecHozo noA~ MUKpo· 3BM. 

,D;HanoroBa.ll 'laCTb MOHHTopa o6pa6aTb1BaeT li.HpeKTHBbl onepa-

Topa n.IITH $yHKUHOHanbHbiX rpynn : 

1. ,IJ;HpeKTHBbl BBO)].a- BbiBO)],a: 

- BBO)]. HH$opMaUHH C nepciloneHTbl; 

- BbiBO)]. CO)].ep)I(HMOrO 30Hbl naM.IITH Ha nepciloneHTY. 

2 . ,D;HpeKTHBbl JanycKa nporpaMM: 

- JanycK nporpaMMbl no $HKCHpoBaHHOMY a)].pecy /Ha'lano 03Y 

nonbJOBaTen.ll/; 

- JanycK nporpaMMbl no npoHJBonbHOMY a)].pecy c BOJMO)I(

HOCTbJO Ja)].aHH.II O)].HOH HnH li.BYX TO'IeK OCTaHOBa. 

3. ,D;HpeKTHBbl nepe)].a'IH ynpaBneHH.II c npepbiBaHHeM pa6oTaJO-

meii nporpaMMbl: 

- ycTaHOBKa Ha'lanbHOrO COCTO.IIHH.II /HHHUHanHJaUH.II/; 

- ocTaHOBKa pa6oTaJOmeii nporpaMMbl; 

- npo)].On)l(eHHe npepBaHHOii nporpaMMbl; 

- nepe)].a'la ynpaBneHH.II B Ha'lano nocne)].Heii BblnonH.IIBweiic.ll 

nporpaMMbl. 

4. ,IJ;HpeKTHBbl OTna)].KH: 

- BbiBO)]. Ha 3KpaH TepMHHana CO)].ep)I(HMOrO BCeX perHCTpOB 

MHKponpoueccopa; 

- BbiBO)]. Ha 3KpaH CO)].ep)I(HMOrO 30Hbl OaM.IITH; 

- BbiBO)]. Ha 3KpaH H HJMeHeHHe CO)].ep)I(HMOrO Bb16paHHOH 

.ll'leHKH naM.IITH; 

" WeCTHa)].QaTHpH'IHa.ll apH$MeTHKa /cnO)I(eHHe H Bbi'IHTaHHe 

li.BYX 'IHCen/. 

5. ,D;HpeKTHBbl onepauHii KAMAK: 

- reHepaUH.II CHrHana Z ; 

- reHepaUH.II CHrHana C; 

- ycTaHOBKa CHrHana I; 

- CH.IITHe cHrHana I. 

B •a6A. 5 DpHBe)].eHbl HCTO'IHHKH DpepbiBaHHH H HX o6pa60TKa, 

DpOHJBO)].HMa.ll C DOMOU{bJO MOHHTOpa. llepe)].a'IH ynpaBneHH.II B npo· 

rpaMMbl DOnbJOBaTen.ll DPOHCXO)]..IIT 'lepeJ COOTBeTCTBYJOU{He .ll'leii

KH 03Y MOHHTOpa. llporpaMMa o6pa60TKH CTapiJiero ypOB11.11 L(INT5) 

BKnJO'IaeTC.II 'lepeJ 13,5 MKC nocne no.IIBneHH.II CHrHana L, BbiJBaB· 

wero npepbiBaHH~. 

MoHHTop JaHHMaeT 2K 6aiiT Cllll3Y (OOOOH 707FFH) H Hcnon&

JyeT 300 6aiiT 03Y. 

21 



Ta6nH4a 5 
HcT04HHKH npep~aaHHA H HX o6pa6oTKa 

HaHMeHos. HcT04HHK 06pa6oTKa ~HarHOCTH4. AApecaT 
coo6~eHHe nepeAa4H 

ynpaaneHHR 

BKn.nHTaHHR YcTaHOBKa HHTepnpeTaTop 
INTO KH. ''c6poc'' Ha4 . COCT. HeT AHPeKTHB 

CHCTeMbl 

0TCYTCTBHe 4TeHHe COCTORHHe HHTepnpeTaTop 
OTBeTa C4eT4HKa C4eT4HKa AHPeKTHB 
aApecaTa KOMaHA KOMaHA INTl 

Ha>KaTHe OnpeAeneHHe ~HpeKTHBbl 

INT2 
KnaBHWH HY>KHO nH HeT npepbiBaHHR 
AHCnneR npepbiBaHHe 

CHrHan 0TMeTKa nporpaMMa 
INT3 TaAMepa apeMeHH HeT nonbaoaaTenR 

0TcyTCTBHe OnpeAeneHHe HoMep J.1HTepnpeTaTop 
INT4 cHrHana X HOMepa CTaH4HH AHPeKn1s 

CTilH4HH 

Bbl6paHHbiA nporpaMMa 
INT5 cHrHan ---- HeT nonbaoaaTenR 

Ll+L8 
Jl106oA H3 OnpeAeneHHe nporpaMMa 

INT6 cHrHanoa HOMepa L HeT nonbaoaaTenR 
Ll+L8 

Jl106oA H3 OnpeAeneHHe nporpaMMa 
INT7 cHrHanoa HOMepa L HeT nonbaoaaTenR 

L9+L16 

Jl106oA H3 OnpeAeneHHe nporpaMMa 
INT8 cHrHanoa HOMepa L HeT nonbaoaaTenR 

L17+L23 

22 

Pei>aK•op •eKcJJa u acceM6Aep npaMeHJIIOTCJI ~JIJI 6blcTpoii 

H y~o6HOB DO~rOTOBXH HOBhiX nporpaMM C MBHHMaJibHhiM HCDOJII,-

30BaHHeM nep~oJieHThl. 

Pe~axTop TexcTa npe~Ha3Ha'leH ~JIJI co3~aHHJI, pe~axTapoBaHHJI 

H XODHpOBaHHJI TeXCTOBOB HH~OpMaUHH. llporpaMMa pe~aXTOpa npH

HHMaeT TeXCTOBYJO HH~OpMaUHIO OT XJiaBHaTypbl TepMHHaJia HJIH 

C nep~OJieHThl H 3aHOCHT ee B TeXCTOByiO pa60'IYIO 30Hy03Y. 

3aHeCeHHbiB TeXCT pe~aXTHpyeTCJI C DOMOJ.UbiO ~HpeXTHB Bbl'lep

XHBaHHJI, BCTaBXH H 3aMeHbl CTpOX. 3aTeM TeXCT MOJKeT 6b1Tb 

BbiBe~eH Ha neJ>41oJJeHTY, AI.UlY HJIH 3XpaH ~HCDJieJI, DOCJie 'lero 

ynpaBJieHae nepe~aeTCJI acceM6nepy. 

,lJ;ByXDpOXO~HbiB acceM6Jiep TpaHCJIHpyeT TeXCT H DOMelUaeT 

~BOH'IHble XO~bl o6pa6aTbiBaeMOB nporpaMMhl B ~BOH'IHYIO pa60'IYIO 

30Hy. Bo BpeMJI HCDOJIHeHHJI Xa~oro npoxo~a Ha 3XpaH ~HCDJieJI. 

BhiBO~HTCJI ~HarHoCTHxa owx6ox. O~HoBpeMeHHO MOJKeT BhiBO~HTbCJI 

JIHCTHHr Ha ~xcnneA HJIH AI.UlY. 

AcceM6JIHpOBaHHaJI nporpaMMa npoBepJieTCJI H OTJiaJKHBaeTCJI 

6e3 BhiBO~a ee H3 ~BOH'IHOB pa60'IeB 30Hhl acceM6JJepa C DOMOIUbiO 

~HpeXTHB OTJia~XH MOHHTOpa. Ha nep~oJieHTY BhiBO~HTCJI OXOH'Ia

TeJibHO OTJJaJKeHHaJI nporpaMMa. 

Pe~axTop TexcTa H acceM6nep 3aHHMaiOT SK 6aAT Cllll3Y. 

06cAyJKueaiOJ11Ue npozpaMMbl BXJIIO'IaiOT nporpaMMhl npeo6pa3o

BaHHJI XO~OB, ~paBBepbl BHeWHHX YCTpOBCTB, CJJyJKe6Hble nporpaM

Mbl H T .~. 0HH 3aHHMaiOT 1 K 6aAT Cllll3Y. 
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