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B pa6oTe 1 11 on11caHa apXI1TeKTypa MynbT11MI1Kponpo~eccopHOH ci1-
CTeMbl /MMnC/, npeAHa3Ha4eHHOH An~ ynpa8neHI1~ 11HTenneKTyanbH~M 
rpa$114eCKI1M TepMI1HanoM. B AaHHOH pa6oTe paccMaTpl1eaeTc~ Tex
H114ecKa~ pean113a~11~ MMnc. 

1. HHTEP$E~C CBR3H MOAYnR C- 06~E~ WHHO~ 

HHTep$eHc~ c8~311 pa3ni14HbiX MOAyneH MMnc c o6111eH WI1HOH /OW/ 
BblnOnHeHbl no eAI1HOH CXeMe 11 COCTO~T 113 cneAYI011111X 6nOKOB: 

- $opMI1P08aTenl1 WI1H aApeco8, AaHH~x 11 ynpa8neH11~; 

- 6noK 8~pa6oTKI1 3anpoca Ha 3aX8aT OW; 
- 6noK ynpaen~IOilleH naM~TI1 /6Yn/, 4epe3 KOTOP~H OCYI!leCT8n~eT-

C~ C8~3b MemAY MOAYn~MI1. 
Ha p11c.l noKa3aHa cxeMHa~ pean113a~11~ $yHK~11H, 8~nonH~eM~x yKa-

3aHHbiM11 6noKaMI1. Ecn11 KaKoH-n116o MOAYnb MMnC o6pa111aeTc~ K APYro
My MOAYniO, TO Cl1rHanoM STSTB OT ~eHTpanbHoro npo~eccopHoro 

ycTpOHCTBa /UnY/ rna8Horo MOAYn~ 8Knl04aeTc~ Tp11rrep 3anpoca 
OW, 11 COOT8eTCT8YIOilli1H Cl1rHan BR1 nocTynaeT K ap611Tpy 06111eH WI1H~. 

0AH08peMeHHO 8~Knl04aeTc~ Cl1rHan roT08HOCTI1 RDY, nocTynaiOI!l11H 
- - ,yo,._ ... 

K 411.1. IIOCne nony'-leHI1.A Cl1rHana nOATBepmAeHI1.A OT ap0111pa \D'-'f/ 

UnY Omi1AaeT OKOH4aHI1~ TeKyllleH onepa~1111 Ha OW 11 3aTeM npi1H11MaeT 
Ha ce6~ ynpa8neHI1e OW. np11 3TOM UnY aKTI1811pyeT $OPMI1POBaTenl1 
W11H aApecoe, AaHH~X 11 ynpa8neHI1~, a TaKme 8Knl04aeT Cl1rHan 
'W11Ha 3aH.ATa''. Hanpa8neHI1e nepeAa411 AaHH~x onpeAen~eTc~ Cl1rHanoM 
4TeHI1.A MR.D. noA411HeHHbiH MOAYnb noAT8epmAaeT onepa~1110 Ha OLU 
/3ani1Cb 11n11 4TeHI1e/ cl1rHanoM ACK, KOTop~H 8Knl04aeT Tpl1rrep ro
TOBHOCTI1 UnY rnaBHOro MOAYn~. KorAa UnY 8biKnl04aeT C11rHan~ MRD 
11n11 MWR, OAH08peMeHHO CH11MaiOTC~ cl1rHanbl BR 1 11 "W11Ha 3aH~Ta", 
a $OPMI1POBaTenl1 WI1H nepe80A~TC~ 8 8~COKOI1MneAaHCHOe COCTO.AHI18. 

6nOK ynpa8n~IOI!leH naM~TI1 C A8YXCTOpOHHI1M AOCTynoM 11CnOnb3yeTC~ 

KaK n04T08biH ~lll11K An~ C8~311 MemAY MOAYn~MI1 CI1CTeM~. B 3a811CI1MOC
TI1 OT Tl1na MOAYn~,B KOTOpOM ycTaH08neH 6Yn,eMKOCTb naM.ATI1 co- / 
cTa8n~eT 16, 32 11n11 48 6aHT. 6Yn nocTpoeH Ha HC Tl1na KP1802HP1 21 · 

Ecn11 MOAYnb ~8n.AeTc~ o611111M pecypcoM c11cTeM~ /Hanpi1Mep, MOAYnb 
naM~TI1 11n11 api1$MeTI14eCKI1H MOAYnb/, TO 11HTep~eHC K OW COAepmi1T 
peani1308aHH~e cxeMH~M nyTeM $narl1 Tl1na TAS 111, a TaKme $nar 
BUSY An~ C11HXpOH113a~l111 o6pa6oTK11 3aAaHI1H. nocne 3an11c11 3aAaHI1~ 
8 6Yn $nar BUSY ycTaHa8nl18aeTc.A e "1", a nocne ero 8blnonHeHI1~ 
c6paCbl8aeTC~ 8 "0" Cl1rHanoM OT unY. CxeMHa~ peanl13a~I1.A $naro8 
TAS 11 BUSY o6ner4aeT opraHI13a~l110 c8~311 MemAY MOAYn~MI1 Ha npor-
paMMHOM yp08He. 
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2. MOAYnb 06~E~ nAMRTH 

Mo,qynb o6~eH naM~TH nocrpoeH TaKHM o6pa3oM, 4To ero eMKOCTb 
MO~HO Hapa~HBaTb 6r.oKaMH no 16K fiaHT AO MaKCHManbHOH BenH4HH~ 
64K 6aAT. 3TOT Mo,qynb MO~HO HCnOnb30BaTb TaK~e H B B~4HCnHTenb
H~X CHCTeMaX C eMKOCTb~ naM~TH, 6onbWeH 64K 6aAT. B TaKOM cny4ae 
,qaHH~H MO,qynb npeACTaBn~eT co6oA CTpaHHLIY naMJHH C eMKOCTbiO 
64K 6aHT. Bbt6op crpaHI-11.4bl ocy~ecren~eTc~ Cl-1rHanoM SEL /e caMoM 
Mo,qyne a,qpeca > 64K He ,qeKo,q1-1py~rc~/. B Mo,qyne HMeeTc~ ceo6o,qHoe 
npocrpaHcrso c YHI-1BepcanbHor, pa3so,qKoA ,qn~ pa3Me~eHH~ ,qononHH
renbHoA norHKH /HanpHMep, ,qn~ peanH3al4HH HHrep¢eAca THna KAMAK 
~1 T.n./. 

Ha PYIC.2 noKa3aHa CTPYKTypa MOAYnfl. 0H BKn!Ollaer B ce6~ MaT
PI-1L4Y 3neMeHToa naM~TH, MYnbTHnneKcop a,qpecos, cxeMy pereHepa-
41-1H, 6noK ynpasneHH~ H HHTep¢eAc K Oill. MaTPHLia cocro1-1T 1-13 
8f·32 HC THna K565PY3A. B paccMaTpHsaeMoH MMnC eMKOCTb Mo,qyn~ 
llaMRTH cocTasnReT 48K 6aAT /a,qpecHoe none or 16K ,qo 64K/. CHr
Hanu RAS (row address select) H CAS (column address select) 
crpo6HPYIOT npHeM a,qpeca crpoKH H cron64a MaTPHLI~ naMRTH HC. 
B 3aBHCHMOCTH or 3Ha4eHHR pa3pR,qos A14 H A15 reHepHpyiOTCfl 4eT~pe 
CHrHana RAS /no OAHOMY Ann KamAoro 6noKa H3 16K 6aAr/. CHrHan 
CAS RBnReTCR o6~1-1M AnR sceA naMRTH. 

~13 ynpaBJlfliO~Hx CHrHanos 3ani-1CH HnH 4TeHHR (BRD, BWR) OW 
!POPMHpyeTCfl 3anpoc UHKna naMRTL-1 (MR~) n:'u ';'r ·""~~~~~, • :;::: .::.:.;:::::;:; ;u;,: 

WHH~ co,qep~aT a,qpec 16K H Mo,qynb e~6paH cHrHanoM SEL. noATBep
m,qeHHe 3anpoca ocy~ecrenfleTcR cHrHanoM MCY, KOTop~A, e ceo~ 
04epe,qb, 3anycKaeT LIHKn naMRTH H BKn104aeT cpopMMpoeaTenH WHH ,qaH
H~X. HanpaaneHMe nepe,qa4H ,qaHH~x /Oill - naMRTb,naMRTb - Oill/ s~6M
paeTcR e 3aBHCHMOCTH or cMrHana BWR. EcnH Mo,qynb naM~TH He 
3aHAT B~nOnHeHJ.iel~ LIHKna pereHepal.IHI-1, TO npH ofipa~eHHH K HeMy 
uny rnaeHoro MO,qyn~ nony4aeT CHrHan ACK, no,qTBepm,qa~HH B~non
HeHHe onepal.IHH B MO,qyne naMATHj B npOTHBHOM cny4ae uny CHrHana 
ACK He nony4aeT H nepeXOAHT e pemHM omH,qaHHA. 

Mo,qynb naM~TH pa6oraeT c nepeMeHH~M LIHKnoM, ,qnHTenbHOCTb Ko
Toporo 3aBHCHT OT ,qnHTenbHOCTH CHrHanoe BRD HnM BWR, 4TO noa
eonneT eMy npHcnoca6nHeaTbCA K CKOPOCTH pa6oT~ APYrHX Mo,qyneH. 
MHHHManbHaR AnHTenbHOCTb LIHKna naM~TH COCTaen~eT 450 HC /CM. 
PHc.3/. 

An~ pereHepaLIHH HH¢opMal4HH 4epe3 Kam,q~e 13 MKC e~pa6ar~eaerc~ 
cHrHan aanpoca pereHepal.IHH RRQ. O,qHoepeMeHHO e~cTaenReTcA a,qpec 
pereHep~tpyeMoA CTPOKH MaTPHLI~ naM~TH. TaK KaK CHrHanw HRQ H RRQ 
He CI-1HXPOHH30GaH~ ,qpyr C ,qpyroM, TO B03MOmH~e KOH¢11MKTW pa3-
pewaiOTC~ ap6HTpoM Mo,qynA naMATH. AmHenbHOCTb LIHKna p<:r·eHepa41-11-1 
nOCTOflHHa H COCTasn~eT 450 HC. 
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Puc. 3. BpeMeuuan AHarpaMMa pa6oT&I MOAYJJJI naMnTu. 

3. MO~Yflb MOHHTOPHOrO nPOUECCOPA 

B COOTBeTCTBI-11-1 C Ci>YHKLIHRMH, &blnOnHReMWMH MOHHTOPHbiM npOl.leC
copoM, OH acer.qa awcTynaeT e ponH rnasHoro no OTHoweHH~ K .qpyrHM 
MOAYnRM MMnC. ~nR o6ecne4eHHR 6b1CTPOH peaKLIHH MOHHTOpHoro MOAYnR 
Ha 3anpoc~ OT OCTanbHbiX MO.qynei1, HX WHHW 3anpoca Ha o6cny*HBa
HHe (SR) BbiBe.qeHw Ha OllJ 11 no.qKn~4eHbl K KOHTponnepy npepwaaHo111 
MOHI!!TOpa, 

Ha Pl-lc.4 H306pali<eHa CTPYKTypa MO.qynR MOHHTOpa. 0H COC:TOHT 
H3 cne.qy~~Hx y3noe: 

- l.leHTpanbHOe npOl.leCCOPHOe YCTpOHCTBO; 
- Tai1Me;:;; 
- BHyTpeHHRR naMRTb; 

HHTePCI>ei1C K Qt:J; 
- KaHan npRMOrO AOCTyna K naMRTH /Kn~n/; 
- KOHTponnep npepwaaHHi1; 
- HHTep¢ei1cw .qnR no.qK~4eHHR nepH~epHi1Hwx ycTpoi1cTe. 
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3.1. UnY H naM~Tb 

UnY noeTpOeHO Ha 3neMeHTaX eepHH KP580 H eoeTOHT H3 MHKpo
np04eeeopa, TaKTosoro reHepaTopa H eHeTeMHoro KOHTponnepa. 
Pa6oTa OW KOHTponHpyeTe~ TaHMepoM /KP580B~53/. EenH OW OKa3~
saeTe~ aaH~ToA 6onbwe, 4eM Ha 3aAaHH~H HHTepsan speMeHH /Ha
npHMep, npH e6oe/, TO B UnY noeTynaeT npep~BaHHe e eaM~M B~eo
KHM npHopHTeToM (IRO). B peaynbTaTe o6pa6oTKH :nora npepboBaHH~ 
BKn~4aeTe~ eHrHan rOTOBHOeTH RDY, noeTyna~~HH B UnY. 

MOAYnb MOHHTopa eoAepmHT 03Y eMKOeTb~ 2K 6aAT H nn3Y - 8K 
6aAT. B nn3Y HaXOAHTe~ pe3HAeHTHa~ 4aeTb MaTeMaTH4eeKoro o6ee
ne4eHH~ MOAYn~, a 03Y Henonb3yere~ KaK onepaTHBHa~ naM~Tb H KaK 
6y$epHa~ naM~Tb npH 06MeHe HH$OpMa4HeH e 4eHTpanbHOH 3BM. 

UnY HMeeT B03MOmHOeTb 3aHHMaTb OW B Te4eHHe HeeKOnbKHX 
4HKnos nOAP~A /MoHononH3a4H~ OW/. 3Ta $YHKU,H~ peanHaosaHa 
exeMHbiX nyTeM e nOM~b~ TpHrrepa, KOTOpbiH nOAAepmHBaeT WHHy 
BUSY BKn~4eHHoA B Te4eHHe 3aAaHHoro speMeHH /eM. pHe. 1/. YeTaHos
Ka H e6poe 3TOrO TpHrrepa oey~eeTBn~~Te~ HyneB~M pa3p~AOM WHH~ 
AaHH~x npH o6pa~eHHH no 3aAaHHOMy aApeey B none ynpasn~~~eA na
M~TH MOAYn~. 

3.2. KaHan np~Moro AOeTyna K naM~TH 

06~4Ho KnAn HenonbayeTe~ An~ o6MeHa AaHH~MH MemAY naM~Tb~ 
H yeTpOHeTBaMH BBOAa-BbiBOAa 6e3 npHBne4eHH~ K 3TOH onepa4HH 
41~. laKHe aaAa4H s~nonH~eT, HanpHMep, KOHTponnep THna 
KP580~K57. An~ paarpy3KH uny HOT APYrHX BHAOB o6MeHa HH$OpMa-
4HeA 6~n paapa6oTaH ene4HanbH~A 6noK KnAn /eM. pHe.S/. OH noa
son~eT npOH3BOAHTb eneAY~~He onepa4HH nepeAa4H HH$OpMa4HH: 

BHyTpeHH~~ naM~Tb - BHyTpeHHa~ naM~Tb; 

BHyTpeHHR~ naM~Tb - o6~a~ naM~Tb; 

o6li!a~ naM~Tb - o6~a~ naM~Tb; 
napannenbH~H HHTep$eHe - BHyTpeHH~~ naM~Tb; 
napannenbH~A HHTep$eAe - o6~a~ naM~Tb. 

An~ peanH3a4HH neps~x Tpex BHAOB nepeAa4 noeTpoeH AononHH
TenbHbiH 6y$ep H eOOTBeTeTBy~~HH 6noK ynpasneHH~ /6noK II Ha PHe. 5/. 
4eTsepT~A KaHan KnAn seerAa pa6oTaeT s pemHMe "4TeHHe". 
C4HTaHH~e AaHH~e aanHe~sa~Te~ B 6y$epH~A perHeTp, H epaay noene 
3TOro aanyeKaeTeR 4HKn 113anHeb 11 /KnAn- KaHan 3/, B KOTOPOM 
HH$OpMa4HR nepenHe~BaeTeR H3 6y$epa o6paTHO B naMRTb /no HO
BOMy aApeey/. Ao Ha4ana nepeaanHeH 6noKa AaHH~x Heo6xOAHMO 
HHH4HanH3HPOBaTb KaHan~ 3 H 4 KnAn /aanHeb B KOHTponnep Ha-
4anbHOrO aApeea, AnHH~ 6noKa H HanpasneHHR nepeAa4H/. YKa3aHH~e 
exeM~ paarpyma~T uny npH nepeMe~eHHH 6nOKOB AaHH~X BHYTPH na
MRTH /HanpHMep, B 3aAa4aX AHHaMH4eeKoro paenpeAeneHHR naMRTH/. 

B Ta6nH4e npHBeAeH~ speMeHa nepeaanHeH AaHH~x nporpaMMH~M 
enoeo6oM H npH noMo~H KnAn AnR 6noKos paanH4HoA AnHH~. Ha Ta6nH-
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Ta6mu~a 

,lJ;J1HHa 6J10Ka 
B 6aliTax 

BpeMH rrepe3arrHCH 
B rrporp. peJKHMe 
TPR, MKC 

BpeMH rrepe3arrHCH 
rrpH HCITOJ1b3. 
TDMA, MKC 

0THOIDeHHe 
TPR/TDMA 

4 
16 
64 

256 
1024 

151 
511 

1951 
7711 

30751 

73 
121 
313 

1081 
4153 

2, I 
4,2 
6,2 
7, I 
7,5 

TipHMetiaHHe: B Ta6nHtiHbiX ,o;aHHbiX p;nH KMTI ytiTeHo BpeMH, Heo6xo,o;H
Moe p;JJH HHH~HaJ1H3a~HH rrepe3aiTHCH. 

4~ B~AHO, 4TO Aame np~ ManoA An~He 6noKa nony4aeTcA 3Ha-
4~TenbH~A B~~rp~W BO speMeH~. 

Apyr~e B~A~ nepeAa4 pean~aosaH~ Ha ocHose napannenbHoro ~H
Tep$eAca KP580HK55, noAKn~4eHHoro K 6noKy KnAn. YKa3aHH~A ~H
Tep$eAc He npeAYCMaTp~saeT pa6oTy noA ynpasneH~eM KnAn, no3TOMY 
noAKn~4eH~e ocy~ecTsneHo np~ noMe~~ cne4~anbHOA nor~K~ /6noK 
ynpasneH~A 1 Ha p~c.5/, o6ecne4~Ba~~eA pa6oTy ~HTep$e~ca KaK 
nOA ynpasneH~eM UnY /np~ ~H~4~an~3a4~~/, TaK ~ nOA ynpasneH~eM 
KnAn /nepeAa4a AaHH~x/. np~ 3TOM neps~A KaHan pa6oTaeT c KaHa
noM B~BOAa ~HTep$eAca, a BTOPO~ - C KaHanoM BBOAa. TaK~M o6pa30M, 
np~ pa6oTe C 4eHTpanbHOA 36M MOAynb MOH~Topa MOmeT 06MeH~BaTbCA 
ynpasnA~~e~ ~H$OpMa4~e~ nporpaMMH~M cnoco6oM, a nepeAa4y AaHH~x 
npo~3BOA~Tb B pem~Me npAMOrO AOCTyna K naMAT~. 

AnA BbmonHeH~A onepa4~~ BBOAa-s~BOAa MOAynb MOH~Topa COAepm~T 

PAA ~HTep$eAcoB, nocTpoeHHbiX Ha OCHOBe MHOropem~MHOrO 6y$epHOrO 
per~cTpa K589HP12, nocneAOBaTenbHOro ~HTep$e~ca KP580HK51 ~ ABYX 
na~annenbH~X ~HTep$eAcos KP580HK55. 

5y$epH~A per~cTp cnym~T AnA noAKn~4eH~A Knas~aTyp~, np~ no
Mo~~ KOTopo~ ocy~ecTBnAeTCA A~anor nonb30BaTenb-TepM~Han. 

napannenbH~e ~HTep$eAc~ MOmHO ~cnonb30BaTb n~60 AnA HenocpeA
CTEeHHOrO nOAKn~4eH~A TepM~Hana K 4eHTpanbHO~ 36M, n~60 AnA 
noAKn~4eH~A K MMnC nep~$ep~~H~x ycTpoHcTB /HaKon~Tenb Ha MarH~T
HbiX A~CKax, KacceTH~~ MarH~To$OH ~ AP. I. MaKc~ManbHaA cKopocTb 
nepeAa4~ AaHHbiX 4epe3 3TOT ~HTep$e~c COCTaBnAeT 35K 6a~T/C 
s nporpaMMHOM pem~Me ~ 350K 6aAT/c np~ ~cnonb30BaH~~ KnAn. 

nocneAOBaTenbHbiH ~HTep¢eAc npeAHa3Ha4eH AnA YAaneHHO~ CBA3~ 
c 4eHTpanbHO~ 36M. Pem~M pa6oT~ ~HTep$e~ca /conpAmeH~e V24 ~n~ 
ToKosaA neTnA/ ycTaHaBn~saeTCA np~ noMe~~ nepeM~4eK Ha nnaTe 
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MOAYn~. np1:1 3TOM MO>KHO Bbl6paTb n~6y~ H3 cneAY~~HX CKO
pocTeH nepeAa4H: 

- acHHXPOHH~H pe~HM: 110, 150, 300, 600, 1200, 2400, 4800, 
9600, 19200 6oA; 

- CHHXpOHH~H pe>KHM: 600, 1200, 2400, 4800, 9600, 19200, 
38400 6oA. 

3.4. KoHTponnep npep~eaHHH 

npH nOMO~H nporpaMMHpyeMoro KOHTponnepa npep~BaHHH KP580BH59 
npOH3BOAHTC~ pacwHpeHHe 4HCna KaHanoe npep~BaHHH B MOAyne AO 
eocbMH. HcT04HHKaMH npep~eaHHH ~en~~Tc~ aanpoc~ Ha o6cny~HBaHHe 
KaK oT APYrHx MOAynei1 MMnC, TaK H oT eHyTpeHHHX yanoe MOAYn~ 
MOHHTopa. KaHan~ npep~eaHHH pacnpeAeneH~ cneAY~~HM o6paaoM: 

IR~ - Tai1Mep /HaA30P aa pa6oToi1 OW/; 
IR1 - napannenbH~H HHTep$ei1c MOAYn~ MOHHTOpa; 
IR2 - nocneAOBaTenbH~H HHTep$eHC MOAYn~ MOHHTOpa; 
IR3 - aanpoc Ha o6cny~HBaHHe oT AHcnnei1Horo MOAYn~; 
IR4 - aanpoc Ha o6cny~HBaHHe OT apH$MeTH4ecKoro MOAYn~; 

IRS, IR6 - ceo60AH~; 

IR7 - aanpoc oT KnaeHaTyp~. 

MacKHpoeaHHe npep~eaHHH ocy~ecTBn~eTc~ nporpaMMH~M nyTeM. 

Ce~3b Me~AY yanaMH BHYTPH ~OAYn~ ocy~ecTen~eTc~ TaK ~e, KaK 
H CB~3b Me~AY MOAYn~MH MMnC /l , C 3TOH uenb~ BHVTDHMOnVnbHOe 
aApecHoe npocTpaHcTeo oT 14K AO 15K paaAen~eTc~ Ha non~ ynpae
n~~~ei1 naM~TH, npH4eM Ka~AOMY yany npHnHC~BaeTC~ OAHO TaKoe 

UnY. 803MO>KHO TaK~e np~MOe o6pa~eHHe K UnY 4epe3 KOH
Tponnep npep~eaHHH. 

MoAynb MOHHTOpHoro npo~eccopa ewnonHeH Ha ABYX nnaTax THna 
KAMAK. 

4. APH$METH4ECKH~ MOAYnb 

4, 1, $yHK~HH 

B~4HCnHTenbH~e pecypc~ apH$MeTH4eCKoro MOAYn~ /AM/ Hcnonbay
~Tc~ An~ e~nonHeHH~ rpa$H4eCKHX npeo6paaoeaHHH H3o6pa>KeHH~ He
nocpeACTBeHHO B CaMOM TepMHHane/3', 4TO 3Ha4HTenbHO CHH~aeT 
HarpyaKy Ha ~eHTpanbHY~ 3BM. B AM peanHay~Tc~ cneAY~~He BHAbl 
rpa$H4eCKHX npeo6paaoeaHHi1: 

- nepeMe~eHHe; 

- MacwTa6HpoeaHHe; 
- noeopoT; 
- npeo6pa30BaHHe BH3yanH3a~HH, BKn~4a~ OTCe4eHHe HeBHAHMbiX 

nHHHH. 
YKaaaHH~e npeo6paaoeaHH~ ocy~ecTen~~Tc~ BHyTpHMOAYnbHOH 

MHKpo-3BM no cne~HanbHbiM nporpaMMaM, 3aWHTbiMH B nn3Y (firmwa
re) 141, An~ e~nonHeHH~ npeo6paaoeaHH~ Heo6XOAHMO aanHcaTb H3 
MOAYn~ MOHHTOpa B ynpaen~~~y~ naM~Tb AM KOA onepa~HH, a 
TaK~e ece napaMeTp~, BKn~4a~ Ha4anbH~i1 aApec cnHcKa npeo6pa
ayeM~x KOOPAHHaT. nocne 3Toro AM caMocTO~TenbHO C4HT~eaeT 
.......................... --.. 
''~•'"'JtJM""''-' I- ··- _c: ... - ..... -- --

r-IW .....,UUo\"-'"' 110Mr1 In' CDIIIUJ IMJ1t:: I 

peaynbTaTbl o6paTHO e naM~Tb. 

none: 4.2. CTpyKTypa apH$MeTH4ecKoro MOAYn~ 

1, HHTep$eHC OW /BKn~4eHHe- B~Kn~4eHHe MOHOnOnH3a~HH/ 
2. HHH~HanHaa~H~ KnAn 
3. KnAn - nepeAa4a HH$opMa~HH THna naM~Tb ._ ... naM~Tb 
4. KnAn - nepeAa4a HH$OpMa~HH THna naM~Tb ~ HHTep$ei1c 
5. KOHTponnep npep~BaHHH 
6. nocneAoBaTenbH~H HHTep$ei1c 
]. KnaeHaTypa 
8. napannenbH~H HHTep$ei1c /nporpaMMHbiH pe>KHM/. 

UnY ~Bn~eTC~ rnaBH~M no OTHOWeHH~ KO BCeM APYrHM yanaM MOAYn~. 
3TO YCTPOHCTBO COCTaBn~eT 3aAaHH~ H 3aHOCHT HX B COOTBeTCTBy~ee 
none ynpaen~~ei1 naM~TH. noA4HHeHH~e yan~ cocTaen~~T cTaTycHy~ 

HH$OpMa~H~ H 3anHC~Ba~T ee B naM~Tb, OTKYAa OHa C4HT~BaeTC~ 
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Ha pHc.6 noKa3aHa CTPYKTypa AM. OH COAeP~HT MHKpo-3BM Ha 6aae 
MHKponpo~eccopa KP580HK80, nn3Y eMKOCTb~ 8K 6ai1T H 03Y - 2K 6ai1T, 
KOHTponnep npep~BaHHH H HHTeP$ei1c K OW. K MHKpo-38H nOAKn~4eH~ 
ABa cne~HanH3HpoeaHH~x apH$MeTH4eCKHX npo~eccopa THna AM 9511, 
KOTop~e e~nonH~~T apH$MeTH4eCKHe onepa~HH (ADD, SUB, MUL, DIV), 
a TaK~e B~4Hcn~~T 3neMeHTapH~e $YHK~HH (SIN, COS, LOG, EXf- 1 ASIN, 

y ra/ X,,,) OT apryMeHTOB, npeACTaeneHH~X B cneAY~HX $OpMaTaX : 
- 16 H 32 paap~Aa C $HKCHPOBaHHOH 3an~Toi1; 
- 32 paap~Aa c nnaea~~ei1 aan~Toi1. 

BHYTPHMOAYnbHa~ MHKpo-3BM e~nonH~eT rpa$H4eCKHe npeo6paaoea
HH~, HCnOnb3Y~ pecypc~ yKa3aHH~X cne~npo~eCCOPOB. npH 3TOM UnY 
3anHC~BaeT B CTeK 3THX npo~eccopOB KOOPAHHaT~, a 3aTeM 6ai1T 
KOAa onepa~HH. 0AHH H3 cne~npo~eccopoe B~4Hcn~eT npeo6paaoeaH
H~e X-KOOPAHHaT~, a APYroi1 - Y-KOOPAHHaT~ rpa$H4eCKHX o6DeKToe, 
KOTop~e noAne~aT npeo6paaoeaHH~. nocne OKOH4aHH~ B~4HcneHHi1 
apH~MeTH4eCKHe npo~eccop~ B~CTaBn~~T 3anpOC npep~BaHH~ B UnY. 

11 



UIIY 
IIII3Y 

MaJ{C. 
8 K 6aiT 

p11IqNeTH'JeC 
KHA npouec

cop I 

06ut8JI UIHH8 

03Y 

2 K 6aiT 

Mop,yml. 

YnpaBJieHBe 
npepYBB
HBJIMII 

~HTep$e~c K OW BKn~4aeT ABa 5Yn, a TaK~e $nar~ TAS ~ BUSY AnA 
napannenbHO~ o6pa6oTK~ ABYX 3aAaH~~. nocne 3aHeceH~~ 3aAaH~~ 
B OA~H ~3 ABYX oYn B~CTaBnReTCR 3anpoc npep~BaH~~ UnY. Bee y3n~ 
AM CB~3aH~ c unY 4epe3 BHyTpeHH~~ ynpasn~~my~ naM~Tb. 

Ap~$MeT~4eCK~~ MOAYnb RBnReTcR RPK~M np~MepoM ycTpo~cTsa, 
B KOTOpOM 3$¢eKT~BHOe B~nonHeH~e AOCTaT04HO cno~H~X $YHK4~~ AO
CT~rHyTO nyTeM rapMOH~4€CKOrO C04eTaH~R annapaTH~X cpeACTB ~ 
BHYTP~MOAYnbHOro MaTeMaT~4eCKOrO o6ecne4eH~~. B TO ~e speM~ an
napaTypa MOAYnR RBnAeTCA yH~BepcanbHO~ ~ MO~eT ~CnOnb30BaTbCA 
B APYr~x np~MeHeH~~x. An~ 3Toro noTpe6yeTCA ~3MeHeH~e TOnbKO 
ynpasn~~m~x nporpaMM. 

MoAynb pa3MemeH Ha OAHO~ nnaTe KAMAK. 

5. A~CnflE~H~A MOAYflb 

A~cnne~H~~ MOAynb /AM/ swnonH~eT B TepM~Hane ¢YHK4~~ BBOAa
B~BOAa rpa¢~4eCKO~ ~H¢OpMa4~~. K ~X 4~Cny OTHOCATCA: 

- swnonHeH~e KOMaHA A~cnne~Horo ¢a~na ~ $OPM~posaH~e c~rHanos, 
Heo6xoA~M~X An~ ynpasneH~~ seKTOPH~M A~cnneeM B pa3n~4H~x pe~~Max 
pa6oT~ /3anoM~Ha~m~~, pereHepaT~BHbl~ ~ KOM6~H~posaHH~~/; 

- ynpaBneH~e KOOPA~HaTH~M wapOM /KW/ ~ np~eM ~H¢OpMa4~~ OT 
Hero; 

- pa6oTa CO CBeTOB~M KapaHAaWOM /CK/. 
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5.1. CTpyKTypa A~cnne~Horo MOAYn~ 

CTpyKTypa AM np~BeAeHa Ha p~c.]. unY, ~HTep¢e~c K ow a TaK
me c~cTeMa npep~eaH~~ pean~aoBaH~ TaK me, KaK ~ e ap~$M~T~4ecKoM 
MOAyne. PaccMaTp~saeMbl~ MOAYnb He ~MeeT TAS-¢naros, TaK KaK 
K HeMy MO~eT o6pamaTbC~ TOnbKO MOAYnb MOH~Topa. AM BKn~4aeT 6 

ce6~ nn3Y eMKOCTb~ 4K 6a~T, B KOTOPOM xpaH~TC~ ynpaBn~~m~e 
nporpaMM~, ~ 03Y - lK 6a~T. 

\ 

< 

I 

061!1811 1111188 

" 
IIII3Y 

UIIY 4 K 6aih 

11 11 
BHyTpeHHRJI 

l'papF~ecRJd 

npoueccop 

{Clo lacMel 

l I 

SRj 

03Y HHTeJXIlelc 
I K 6aiT K o6utel 

DIJIHe 

Q 
IIIJIB& 

I . r YnnA'R.IIARWfll I 

PHc.7. CTPYKTypa p,HcnneHHoro Mop,ynH. 

( 

noAKn~4eH~e KW ocymecTBn~eTCR np~ noMom~ cne4~anbHoro ~HTep
$e~ca, pean~aosaHHoro Ha ocHose TTfl-3neMeHTOB. HMnynbcw, nocTy
naiOUI~e oT KW, HaKann~sa~Tc~ B pesepc~BHbiX per~cTpax - c4eT4~Kax, 

X,Y. KorAa 4eHTP MapKepa KW nepeMecT~Tc~ s HY~Hy~ no3~4~~ Ha 
3KpaHe, cne4~anbH~M~ KOMaHAaM~ ycTaHaBn~ea~Tc~ Tp~rrep~ aa
npoca npep~saH~~. 06pa6oTKa 3T~x npep~saH~~ soanaraeTc~ Ha npor
paMMHoe o6ecne4eH~e MOAYnA. 
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CeeTOBOH'KapaHAaw nOAKn~4eH HenocpeACTBeHHO K rpa$H4ecKoMy 
npo4eccopy ;rn;. nepeAHHM $POHTOM nocTyna~~ero oT CK HMnynbca 
ycTaHaBnHBaeTC.A B 11 111 COOTBeTCTBy~~HH TpHrrep 3anpoca npepbiBa
HH.A. B KOH4e onepa4HH nocTpoeHH.A TeKy~ero rpa$H4ecKoro npHMHTHBa 
rn onpaWHBaeT 3TOT TpHrrep H, eCnH OH HaXOAHTC.A B 11 111

, $OPMHpyeT 
3anpoc npepwBaHH.A B UnY. npH o6pa60TKe 3TOro npepweaHH.A UnY 
onpaWHBaeT CTaTyC rn H HAeHTH$HKaTOp rpa$H4eCKOrO npHMHTHBa, 
npH nocTpoeHHH KoToporo nocTynHno npepweaHHe oT CK. 

rpa$H4eCKHH np04eccop nony4aeT KOMaHAW OT UnY, K KOTOpOMy OH 
4HKnH4eCKH o6pa~aeTC.A 4epes cso~ ynpaen.A~~Y~ naM.ATb. npH nocTyn
neHHH KOMaHAW rn 4HTaeT ee KOA H napaMeTpW H BWnOnH.AeT 3aAaHHe, 
a 3aTeM 3anHCbiBaeT B ynpaBn.A~~y~ naM.ATb COOTBeTCTBY~~y~ CTa
TyCHy~ HH$opMa4H~ H ewcTaen.AeT sanpoc npepweaHH.A, nocne 4ero 
UnY MOmeT nepeAaBaTb cneAy~~y~ KOMaHAY HnH me o6pa6aTbiBaTb 
CTaTyCHY~ HH$OpMa4H~. YKa3aHHbiH MeXaHH3M n03BOn.AeT opraHH30BaTb 
o4epeAb KOMaHA THna FIFO, 4TO AaeT B03~10mHOCTb KOMneHCHpoeaTb 
pa3HH4Y B 6WCTPOAeHCTBHH UnY H rn. 

npH nOMO~H KOMaHAbl START rn nepeBOAHTC.A B aBTOHOMHbiH pemHM 
pa6oTw. B 3TOM pemHMe oH caMOCTO.ATenbHO 4HTaeT KOMaHAbl H3 MOAYn.A 
o6~eH naM.ATH, Ha4HHa.A c saAaHHoro aApeca. An.A 3Toi1 4enH npe
AYCMOTpeHa HenocpeACTBeHHa.A CB.A3b rn C OW. Pa6oTa rn B aBTOHOM
HOM pemHMe MomeT 6WTb npepeaHa no CHrHany GPINT /HanpHMep, 
An.A H3MeHeHH.A onpeAeneHHbiX aTpH6yToe/. BbiXOA H3 npepbiBaHH.A npoHs
BOAHTC.A no CHrHany CONT, npH 3TOM rn npOAOnmaeT pa6oTy c MecTa, 
rAe OH 6wn npepeaH. 

r ..., "-····--·--··--
___ ...... , .. ______ _ 

., • A. • rltJA"'I I lt,..r\. I J ..,U I lJCH+'I"'1'"'1'-'""'"""' V 

UeHTpanbHOe MeCTO B apxHTeKType rn 3aHHMaeT np04eccop Ha oc
HOBe MHKponp04eCCOpHWX CeK4HH /nC/ C MHKponporpaMMHWM ynpaene
HHeM /pHc.8/. noA ynpaeneHHeM nC pa6oTa~T 110AKn~4eHHWe K HeMy 
$yHK4HOHanbHWe ysnw, K 4HCny KOTOpWX OTHOC.ATC.A reHepaTOpW nHHHH 
H CHMBonoe, a TaKme 6noKH ynpaeneHH.A .ApKOCTb~ ny4a H pemHMaMH 
pa60TW AHCnne.A. HHTep$eHC rn c ow nOMHMO WHH aApecoe, AaHHWX 
H ynpaeneHH.A COAepmHT TaKme 6y$epHwA perHcTp H norH4eCKHe cxe
Mw, KOTopwe ewnonH.A~T npeABapHTenbHY~ sarpy3KY AaHHWX c 4enb~ 

BwpaBHHBaHH.A 6biCTPOAeHCTBH.A MOAYn.A naM.ATH /450 HC/ H rn /160 HC/. 
B Ha6op KOMaHA, BWnOnH.AeMWX MHKponporpaMMOH rn, BXOA.AT: 
- KOMaHAW nOCTpOeHH.A rpa$H4eCKHX npHMHTHBOB /T04Ka, nHHH.A, 

CHMBOn, ... /; 
- KOMaHAW ycTaHOBKH aTpH6yTOB /.ApKOCTb, THn nHHHH, pa3Mep 

CHMBOna, ... /; 
- KOMaHAbl ynpaeneHH.A (START, STOP, JUMP, CONT, .•• ). YKa3aHHwe 

KOMaHAbl HMe~T cneAY~HH $OpMaT: 

OPC 

rAe OPC- KOA onepa4HH /OAHH 6ai1T/, a OP 1 •.. OP0 - onepaHAW 
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IJpoueccop Ha 

KAR D 

feHeJCBTOf 
TBKTOB 

'PPlr 
UBeT t 'PereHepa.mu! 

CTzpaHBe 

n JI E u 

PHc. 8. ¢yHKU,HOHanbitafl cxeMa rpa¢H4eCKoro npou,eccopa • 

KOMaHAW· QnepaHAaMH KOMaHAW MOryT 6WTb TeKy~HC 3Ha4eHH.A aTpH6y
TOB /OAHH 6a~T/, aApeca /ABa 6a~Ta/ H KOOPAHHaTW 3KpaHa /ABa 
Ga~Ta, npH4eM e cTapweM pa3P.AAe HMeeTc.A $nar/. 

5.3. np04eccop Ha CeK4H.AX C MMKponporpaMMHWM ynpaeneHMeM 

KoMaHAW rn o6pa6aTWBa~TC.A np04eccopOM Ha ceK4M.AX noA ynpae
neHMeM MMKpOnporpaMMW. npM 3TOM KpHTH4eCKHe no BpeMeHH y4aCTKM 
KOMaHA ewnonH.ADT cne4HanH3HpOBaHHWe $yHK4HOHanbHWe y3nW 
/HanpHMep, reHepaTOPW nHHH~ H CHMBOnOB/. nC noCTpOeH Ha CeK4H.AX 
THna K589~K02 /13002/. OH HMeeT pa3p.AAHOCTb 12 6HT, 4TO nosso
n.AeT aApecoeaTb AO 4096x4096 no3H4H~ Ha 3KpaHe. K BXOAY I 
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npo~eccopa flOAKil104eH BHeWHHH perHCTPOBbiH <1>ai111 C ABYXCTOPOHH~M 
AOCTynoM, KOTOp~i1 ~cnOilb3yeTCR KaK 6Yn AilR CBR3~ rn c UnY. 
4epe3 M-axoA 3arpy*aiOTCR AaHH~e 1-13 6noKa npeAaap~rellbHOi1 
3arpy3KH, npl-1 3TOM OAHOBpeMeHHO npOI-13BOAHTCR HX npeo6pa 3oaaH~e 
B 12-pa3PRAH~i1 <!>OpMaT. npo~eccop pa3AelleH Ha ABe 4aCT~ /cTap
WYIO- 4 6~Ta ~ MilaAWYIO- 8 6~T/, KOTOP~M~ MO*HO ynpaBilRTb pa 3-
AellbHO . 

B~~OA AaHH~X npo~eccopa (D) noAKill04eH K 12-pa3pRAHOi1 aHyr
peHHe~ W~He rn (GP-W~Ha), KOTOpaR ~cnOilb3yeTCR AilR nepeAa4~ 
~H<!>OpMa~~~ noA4~HeHH~M Y3IlaM. 4epe3 a~xoA MAR ocy~ecTBilReTCR 
aApeca~~R np~ o6pa~eH~~ K MOAYiliO o6~ei1 naMRT~. Cne~HallbH~i1 
4-pa3pRAH~i1 per~crp pacwHpeHHR aApeca (Xl~) yaenH4HBaer pa3-
PRAHOC~b aApeCHOH WHH~ AO 16 6~T, 4TO n03BOilReT aApecosaTL 
64K 6a~T naMRT~. ,Llocryn K perHcTpy XMAR ocy~ecTeilReTcR 4epe3 
GP-w~Hy. 

Ycrpoi1creo M~KponporpaMMHoro ynpaaneH~R /MnY/ a~pa6ar~aaer 
ace ynpaBilR~~e c~rHall~ AilR nc, a TaK*e M~Kpoonepa41-1~ AilR 
APYr~x Y3IlOB rn. 6naroAaPR MHOro<!>yHK4~0HallbHOCTI-1 ~cnOilb30BaHHR 
noneH MHKponporpaMMHOrO CilOBa YAallOCb COKpaTHTb ero AilHHY AO 
16 6HT. nepa~e TpH pa3PRAa /KOA M~Kpoonepa~HI-1/ yKa3~BaiOT, 
KaK HHTepnpeT~poeaTb OCTallbH~e pa3PRA~ CilOBa. HMeiOTCR TPH rpyn
n~ MHKPOOnepa~~i1: 

- K~MaHA~ ynpaBileHHR, KOTOp~e B 3aBHC~MOCT~ OT 3aAaHH~X 

YCilOBHH onpeAellRIOT nOCileAOBaTellbHOCTb B~nOilHeHHR MHKponporpaM
M~j 

- aHyrpeHHHe KOMaHA~ nc, ynpaenR~~e ero pa6oroi1 a cocraee 
rn; 

- cne~HallbH~e KOMaHA~, KOTOp~e B~pa6aT~BaiOT MHKpOOnepa~HH 

AilR ynpaaneH~R Y3IlaM~ c *eCTKOH norHKOH BHYTP~ rn /HanpMMep, 
YCTaHOBKa aTp~6yTOB/. 

Bee KOMaHA~ ynpaeneH~R o6pa6ar~eaiOTCR e 6noKe ynpaeneHHR 
nOCileAOBaTeJlbHOCTbiO MHKPOK~~'HA, ~eHTpaJlbHbli-1 3JieMeHTO~\ KOTOporo 
RBilRIOTCR 6HC THna SN74S482 . ,LlllR BHyTpeHHHX KOMaHA nC KOA 
e~nonHReMoi1 ~YHK 11 HH FO F6 ... .. • • • • • · , a TaK*e cHrHa.n~ Ha ynpae!1R!OI4JAe 
BXOAbl _CI /nepeHoc/ ~ K /BXOA MaCKH/ nepeAaiOTCR HenocpeACTBeHHo 
B nC • npH o6~a6oTKe cnel\HaJlbHblX KOMaHA BKI1104aiOTCfl !4eWH<I>PciTOpb1 
MHKpoonepa~HH. 

M~KponporpaMMa AilR rn 6~Jla noArOTOBileHa npH noM~~ MHKpo
acceM6Jlepa MICA/I, pa3pa6oraHHOro e nBTA OHfl:-1 l7i, 

Pa6ora ecex ycTpoi1CTB rn C~HXPOHH3yeTCH TaKTOBO~ C~CTeMO~ 
cocTOR~ei1 ~3 reHeparopa /25 Mr~/. Aen~renR, MYilbTHnneKcop~ ~· 
TaKToaoro reHeparopa. B~6op 4aCTOTt.~ raKroe~:.~x HMnynbCOB T1 .. T~ 
oc~ecTBJlReTCR nporpaMMHo-annapaTHt.~M cno:.:o6o"'l s 3aeHCV!MOC""" c_.-, 
T~n · · a A~cnneR ~ pe*HMa ero pa6or~. M~~ponporpa~~& rn ecerA~ 
o6pa6aTb1BaeTCR C MaKCV!Mc3J1!:HO~ c..aC."TCiT~;:~. 

nocTpOeHHe J1HHHH HJ1~ CHMBOJ1a B pe*HMe pereHepa~~H - 2Mr~; 
nocTpOeHHe IlV!HHVI 1-1111-1 CVIMBOila B 3anOMHHaiO~eM pe*HMe - 200 Kr~. 

nocTpOeHHe Il~HVIH npOV13BOA~TCR ~~<!>pOB~M cnoco60M Ha OCHOBe Me
TOAa, ~3J10*eHHOrO B pa6oTe ;g/• n~HHR reHepHpyeTCR T04Ka 3a T04-
KOH, np~4eM eo apeMR ee nocrpoeHHR ny4 nocroRHHO oTKP~T, 4TO 
no3eonReT nony4~Tb Ha 3KpaHe Henpep~eHyiO JlHH~IO. HHVI~VIallH3a~VIR 
H 3anyCK reHeparqpa Il~H~H OCy~eCTBilRIOTCR MHKpOnporpaMMOH. 

np~ reHepVIpoaaH~~ IlVIH~H nc nOA ynpaelleHVIeM MnY C4HT~eaeT ~3 
naMRTVI ace napaMeTp~ Il~H~VI /Ha4allbH~e VI KOHe4Hble KOOPAHHaTbl, 
aTp~6yTbl/, B~4HCJ1ReT Ail~Hy IlHH~VI, a TaK*e OKTaHT, B KOTOpOM OHa 
HaXOAVITCR. nocne 3TOrO KOA OKTaHTa VI AllVIHa IlVIH~H 3aHOCRTCR 
B reHepaTOP IlVIH~H, a B per~CTp~ rn 3anVICbiBaeTCR Ha4allbHOe 3Ha-
4eHVIe AilR Bbl4VICneH~R kpVITep~R ebl6opa 3J1eMeHrapHblX nepeMe~eHVIi1 no 
ocRM X, Y. 3aTeM 3anycKaercR reHeparop J1~HV1i1. nocneAH~i1 npV~ocra
HaenHeaeT pa6ory MnY ~ np~HVIMaer Ha ce6R ynpaeneH~e npo~eccopoM 
nC. reHepaTOp BblnOilHReT B Ka*AOM TaKTOBOM ~VIKile OAHO 3IleMeHTapHOe 
nepeMe~eHHe, Y4~TblBaR 3apaHee Bbl4VICJ1eHH~i1 KOA OKTaHTa. 0AHOBpe
MeHH0 yMeHbwaeTCR Ha "1" coAeP*~Moe c4eT4~Ka All~Hbl Il~HH~. KaKoe 
Vl3 3IleMeHrapHblX nepeMe~eH~i1 AOil*eH e~nonH~Tb reHeparop nVIH~i1, 
B Ka*AOM ~~KJ1e Bbl4~CI1ReT npo~eCCOP nC. no CVIrHally OT C4eT4~Ka 
AilHHbl n~H~~ npo~ecc reHepa~H~ npeKpa~aeTcR, VI MnY npoAOil*aeT 

CBOIO pa6oTy. 
,LlJ1R noCTpOeHVIR C~MBOilOB VICnOilb3yeTCR MeTOA KyC04HO-Il~Hei1HOH 

annpoKCVIMa~~H. HAPOM reHeparopa CVIMBOJ10B RBnReTCR 1111.,j.Y eMKOCTbiO 
2Kx8 6~T, B KOTOPOM 3aKOAVIPOBaHa <!>OpMa CVIMBOilOB B BVIAe nocne
AOBaTellbHOCTH KOPOTKVIX orpe3KOB /eeKropoe/. KoA Ka*Aoro 
eeKTOpa coAeP*HT ~H<!>opMa~~IO o All~He, HanpaeneH~~ H noAceere AaH
Horo orpe3Ka. KoA c~MBOila 3arpy*aeTCR e reHeparop 4epe3 GP-w~Hy, 
nocne 4ero Ha4~HaeTCR ero nocrpoeH~e. 0TAellbHble orpe3K~ c~Meona 
CTpORTCR reHepaTOpOM Il~HHH. C nOMO~biO aTp~6yTOB 3aAaiOTCR pa3Mep 
CHMBOila /16 rpaAa~~i1/ ~ ero op~eHTa~~R /c~MBOil pacnono*eH eep
T~KallbHO HilH noeepHyT Ha 90° npoT~B 4aCOBOH CTpellK~/. 

5.5. YnpaeneH~e noACBeTOM 11y4a ~ pe*~MaMH pa6or~ A~cnneR 

HHTeHC~BHOCTb J1y4a 3nT B~6~paeTCR B 3aB~C~MOCTH OT yCTaHoB
neHHbiX aTp~6yTOB Il~HHH H C~MBOilOB. C~rHallbl nOACBeTa Ily4a OT 
reHepaTOpOB IlHHHH 1-1 CHMBOilOB IlOrH4eCK~ 06DeAHHRIOTCR C B~XOAaM~ 
6noKOB ynpaeneH~R Mep~aHHeM ~ THnOM IlHHH~. C<!>opM~poeaHH~i1 TaKHM 
o6pa30M c~rHall 3aAeP*HBaeTCR OTHOC~TellbHO C~rHallOB OTKilOHeH~R 
V x H V y AilR TOrO, 4T06~ yCTpaH~Tb BilHRH~e ~Hep~HOHHOCT~ yc~
J1~Tenei1 OTKilOHeH~R IlY4a B A~Cnnee. 3aAep*aHHbiH CHrHall nOACBeTa 
npeo6pa3yeTCR Z-UAn, B~XOA KOTOporo noAKI1104eH K MOAYilRTOPY 
ny4a. BellH4HHa HanPR*eH~R Vz 3aBHCHT or 3aAaHHoro aTpH6yra 

RpKOCT~. 
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CHrHan~·ycraHoBKH pe~HMa pa6or~ AHCnne~ lpereHepaTHBH~~. 
3anOMHHa~H~ HilH KOM6HHHpOBaHH~~~' ~BeTa H306pa~eHH~ H CTHpaH~~ 
3KpaHa ¢OPMHPY~TC~ COOTBCTCTBY~~HM 6JlOKOM ynpasneHH~ no KOMaH
AaM or MnY. 3ror 6noK ocy~ecranAer raK*e ynpasneHHe pereHepauHe~ 
~306pa~eHH~ no CHrHallaM OT BHeWHero HCT04HHKa CHHXpOHH3a~HH. 

Bo3MO~HocrH 1-1 napaMerp~ rpa¢M4ecKoro npo~eccopa Hnn~crp"
py~TcR npMBeAeHH~MH HH~e AaHH~MM: 

THn AMcnne~ - eeKTopH~~ IHa o6bl'-mm1 Mm1 3anoMMHa~~e~ 311T I 
Pe~MMbl pa6orbl AHCnne~ - pereHeparHBH~~, 3anOMHHa~~l-1~ 1-1m1 

KOM6;1HHpOBaHH~f1. 

KonH4ecrso aApecyeM~x T04eK - 4096x4096 Ia npororHne Hcnonb-
3Y~TCR 10-pa3P~AH~e UAn, 4ro 
no3eonAeT aApecosarb ronbKO 
1024x1024 To4eKI. 

Ct.irHan>-~ OTKJ10H€HHR >1 nOACaera Jly4a v.._. Vy, Vz - 0 + +5B, 
Ynp::lB!1~~1-1C CHrHail~ - 8 W!-1H TTJ1 12 - ynpaeneHMe pe~HMOM, 

3 - I..IBeT, 1 - CTMp:mHe H306pa~eHMR, 
1 - CHHXpOHt.13aUH~ pereHepa~HH, 1 - ro
TOBHOCTb AHCnJleAI. 

CKopocTb nocrpoeHHR rpa¢H4eCKHX npMMMTHBos lnpMBeAeHHWe HH~e 
3Ha4eHMn AaH~ c y4eTOM epeMeHM 3arpy3KM KODPAHHaT JlMHHH MllM 
KO/lJ CM~1eona I: 
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AllMHH~e IlHHMM 11024 T04KMI - MaKe. 7700 JlMHM~Ic 
KOpOTKMC JlMHMI-1 /AD 'U T04eK/ - MaKC. OUUUU JlMH~H/C 

CMMSOJlbl TeKcra - 200000 CMMB.Ic 
CMM30Il~ MapKepa - 180000 CHMB.IC 
XapaKrepMCTHKa arpH6yroa: 
4HCJ10 THn03 JlHHH~ - 6 lcnJlOWHaA, nyHKTMpHa~, WTpMXOB3A - 2, 

WTpHxnyHKTHpHaA - 21 
4MCJ10 yposHef1 APKOCTH - 16 

KOJlM4eCTBO ~BCTOB - 8 
MepuaHHe - BKil.IB~KJl. 

K0JlM4eCTBO pa3MepOB 
CHMBOilOB - 16 
4Mcno nmos 
Mapxepoa - 6 ( •, + , * , 0, x , o) 
OpMeHTa~H~ CHMBOJla - BefTMKallbHOe pacnono~eHHe HilH nOA yrllOM 

90 
TMn~ CHto180JlOB - JlaTHHCKMe CTp04H~e M 33rJlaBH~e YIJlH JlaTMHCK• 

H PYCCKHe 3arnasH~e. 
t\Mcnnef1Hblf1 MDAYilb pa3Me~eH Ha ABYX nnarax KAMAK. 

Aerop~ 6naroAaPRT A.Jla~x H A.A.non~H~eaa 3a none3H~e o6cy~Ae· 
HHR. 

JlHTEPATYPA 

1. Jlaf1x X. MAP· OHRH, P11-83-7, t\y6Ha, 1983. 
2. 6epe3eHKo A.H. 1-1 AP· MHKponpo~eccopH~e KOMnneKT~ nos~weHHoro 

6biCTPDAe~crsH~. "PaAHO H ce~3b 11 , M., 1981. 
3. Leich H. JINR, E11-82-791, Dubna, 1982. 
4. Leich A., Polyntsev A.D. JINR, E11-82-793, Dubna, 1982. 
5. AM9511 Arithmetic processing unit Advanced Micro Devices, 

Inc., 1978. 
6. SN74S482 n-Bit-sl ice expandable control element. Texas 

Instruments, Bulletin No DL-S 7612384. 
7. Rudalics M. JINR, E11-82-82, Dubna, 1982. 
8. Leich H. et al. JINR, E11-81-296, Dubna, 1981. 
9. Kamae T. et al. IEEE Trans. on Comp., 1979, vol.C-28, No. 1, 

p. 728. 

PyKonHCb nocrynHna B H3AarenbCKH~ OTAen 
8 H~HR 1983 rOAa. 

19 



HET RH ITPOBEROB B BAWEA BHBnHOTEKE? 
Bbl MolleTe no.11yqMTb no noqTe nepeqMcJieHHble HMlle kHMrM, 

eCJIM OHM He 6b1JIM 38k838Hbl paHee. 

.113-11787 

.1113-11807 

.111,2-12036 

.111,2-12450 

.1111-80-13 

.114-80-271 

.114-80-385 

.112-81-543 

.1110,11-81-622 

.111,2-81-728 

.1117-81-758 

.111,2-82-27 

P18-82-117 

.112-82-568 

A9-82-664 

TPYAW III H~HapoAHO~ WKOnw no He~TpoHHoM $M3MKe • 
AJlywTa, 1978. 
TPYAW III He.AYH3poAHOrO co•~aHMA no nponop~MOHan~
HWM H APe~~·WM K3Mep3M, ,lly6Ha, 1978. 

TPYAW VI BcecOQ3Horo coa~aHMA no ycKOPMTenAM 33pA
*eHHWX ~aCTM~. ,lly6Ha, 1978 /2 TOMa/ 

TPYAW V He.AYHapoAHoro ceHMHapa no npo6neMaM $M3MKM 
BWCOKMX 3Hepn<~. ,lly6H·a, 1978 

TpyAw XII He*AYHapoAHO~ wKonw MOn<>AWX y~HWx no $M3HKe 
BWCOKHX 3HeprH~. npMMOpCKO, HP6, 1978. 

TPYAW VII Bcecoo3Horo coae•aHMA no YCKOPMTenAM 3apA
*eHHWX ~aCTM4 0 ,lly6Ha, 1980 /2 TOM8/ 

TPYAW pa6~ero coae•aHMA no CMCTeMaM M MeToAaM 
aHanMTM~eCKMX B~McneHM~ Ha 38H M MX npMMeHeHMO 
8 TeopeTM~eCKO~ ~3MKe, ,lly6Ha, 1979 

• 
TPYAW He*AYH8POAHO~ KOH¢epeH~MM no npo6neMaM 
HeCKOnbKMX Ten B AAePHO~ ~3MKe. ,lly6Ha, 1979. 

TPYAW He*AYH8POAHOH WKonw no CTPYKType AApa. 
AJlywTa, 1980. 

TPYAW VI He*AYH8POAHOro coae~aHMA no npo6neMaM KBaH
TOBOM TeOpMM nonA. AnyWTa, 1~01 

TPYAW He*AYH3POAHOro coae~aHMA no npo6neMaM MaTeMaTM
~ecKoro MOAenMpoBaHMA 8 AAepHO-~M3M~eCKMX MCcneAOBa
HHAX. ,lly6Ha, 1980 

TPYAW VI He*AYH8poAHoro ceMMHapa no npo6neMaM ~H3MKH 
BWCOKMX 3HeprMH. ,lly6Ha, 1981. 

TPYAW I I He*AYHapoAHOro CHMn03HyMa no H36paHHWM 
npo6neM3M CT8THCTH~eCKO~ MeXaHHKH. ,lly6Ha, 1981. 

TpyAW He><AYHapoAHOro CHMn03HyMa no nonApH384HOHHWM 
ABneHHAM B ~M3HKe BWCOKHX 3HeprHH. ,lly6Ha, 1981. 

TpyAW IV coae~aHHA no Mcnonb30BaHMO Hoawx AAepHo
~M3M~ecKHX MeTOAOB AnA peweHHR H8Y~HO-TeXHH~eCKMX 
H H3POAHOX03R~CTBeHHWX 38A8~. ,lly6Ha, 1981. 
TpyAw coae~aHHR no HccneAOBaHMRM a o6nacTM 
penATHBHCTCKO~ RAePHOH ~M3MKH. ,lly6Ha, 1982. 

TPYAW coae~aHHA no KonneKTMBHWM HeTOAaM 
yCKOpeHMA. ,lly6Ha, 1982, 

.113,4-82-704 TPYAW IV lle*AyHaPOAHOH WKOilW no HeHTPOHHOH 
$H3MKe. ,lly6Ha, 1982. 

3 p. 00 K. 

6 p. 00 K. 

7 p. 40 K. 

5 p. 00 K. 

3 p. 00 K. 

8 p, 00 K • 

3 p. 50 K, 

3 p. 00 K • 

5 p. 00 K • 

2 p. 50 K. 

2 p. 50 K. 

3 p. 60 K. 

5 p. 40 K. 

p. 20 K. 

3 p. so K. 

p, 75 K. 

3 p, 30 K. 

5 p • 00 K. 

3aKa3bl Ha ynoMRHYTble KHHrH MoryT 6b1Tb HanpanneHbl no anpecy: 
101000 MocKBa, rnaanoqTaMT, n/R 79 

H3A3TenbCkHH OTnen 06beAHHeHHOrO HHCTHTYT8 RAePHNX HCCnenoBaHHA 

TiaHx X., TiesqaHOBCKHH ~.B., ITpHXO~bKO B.H. PIJ-83-385 
MyJibTHMHKponpo~eCCOpHaH CHCTeMa ynpaBJieHHH HHTeJlJleKTYaJibHbiM 
rpa~HqecKHM TepMHHaJIOM. TexHHqecKaH peaJIH3a~HH 

PaccMaTpHsaeTCH TeXHHqecKaH peanH3a~HH MYJibTHMHKponpo~ec
copHOH CHCTeMM, npe~Ha3HaqeHHOH ~H ynpaBJieHHH HHTeJlJleKTYaJib
Hb!M rpa~HqecKHM TepMHHaJIOM. BbiCOKaH npOH3BO~HTeJlbHOCTb CHCTeMbi 
npH HH3KHX 3aTpaTaX ~OCTHraeTCH nyTeM UOCTpOeHHH ~YHK~HOHaJib
HbiX MO~yJieH Ha OCHOBe YHHBepCaJibHbiX MHKponpo~eCCOpOB, 
MHKpOnpo~eccopHb!X CeK~HH H CXeM C JKeCTKOH JIOrHKOH, CBH3aHHbiX 
B e~HHbill KOMnJieKC, 

Pa6oTa BhlnOJIHeHa B Tia6opaTopHH Bb~HCJIHTeJibHOH TeXHHKH 
H aBTOMaTH3a~HH OHHH . 

Leich H., Levchanovsky F.V., Prikhodko V.I. PIJ-83-385 
Multi-Microprocessor System for Control of an Intelligent 
Graphic Terminal. Technical Realization 

Technical realization of a multi-microprocessor system 
intended for control of an intelligent graphic terminal are 
described. High system performance paired with low cost is 
obtained by combining microprocessors, bit-slice-elements 
and hardware logic in the module building blocks. 

The invesLigation has been performed at the Laboratory 
of Computing Technique and Automations JINR. 
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