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PacwHpeHHe o6DeMa npHMeHeHHR 3neKTpOHHKH a craHAapre KAMAK, 
pa6ora~~e~ noA ynpaaneHHeM 3BM, a~RBHno ace ao3pacra~~~ no­
Tpe6HOCTb a npocr~x, AOCTynH~x cpeACTaax Ha6n~AeHHR - AHCnne­
RX. HaH6onee nepcneKTHBH~MH Ha cerOAHR cneAyeT C4HTaTb AHCn­
neH, Hcnonb3Y~~He reneBH3HOHH~e Tpy6KH. Bnepa~e o B03MO*HOCTH 
HCnOnb30BaHHR npoM~WneHH~X TeneBH30pOB AnR BH3yanbHOrO npeA­
CTaBneHHR 3KCnepHMeHTanbHO~ HH$OpMa~HH 6~n0 yKa3aHO B pa6oTe 
H. B .WrpaHHxa c COTPYAHHKaMH 111

• ,LtanbHe~wHe pa6or~ a Jla6oparopHH 
RAePH~X peaK~H~~,S/ nOATBepAHnH npOCTOTY H B~COKY~ 3$$eKTHB­
HQCTb reneBH3HOHH~X rpa$H4eCKHX AHCnneea. TaKHe AHCnneH no3ao­
nROT OTOopa*aTb Ha 3KpaHe CaMy~ CnO*HYO HH$QpMa~H~, a HanH4He 
~BeTa e~e Gonbwe pacwHpReT HX B03MO*HOCTH, npH yMepeHHO~ CTOH­
MOCTH, npHMepaMH ~BeTHbiX TenEiBH3HOHH~X AHCnneeB cny*aT OnHCaH-
H~e B nHTepaType~•5< OAHaKO APa~aep~ HX CnO*H~ H 3aHHMa~T 
HecKonbKO nnaT KAMAK. 

Pa3pa6oraHH~~ HaMH APa~aep /KH-3K/ TaK*e pa6oraer c cepH~­
H~M ~BeTH~M TeneBH30pOM HnH C TpeMR 4epHo-6en~MH OiHOBpeMeH­
HO, 3a C4eT MaKCHManbHOrO HCnOnb30BaHHR CKOpOCTHWX H $YHK~HO­
HanbH~X ao3MO*Hocre~ coapeMeHH~x MHKpocxeM YAanocb cnpoeKTH­
poaaTb cpaBHHTenbHO npOCTO~ 6nOK C XOpOWHMH B03MO*HOCTRMH.6noK 
APa~aepa, eAHHH4HO~ WHPHH~ KAt1AK, COAeP*HT 66 MHKPOCXeM, B 
OCHOBHOM 155 CepHH, H o6ecne4HBaeT npHeM, xpaHeHHe H OT06pa*e­
HHe Ha 3KpaHe TeneBH30pa ~BeTHO~ HnH Tpex 4epHo-6en~x KapTHHOK 
C noneM H30Gpa*eHHR 256 X 256 T04eK. ,ltpa~aep COAeP*HT BCTpOeH­
H~~ reHeparop CHMBonoa, 4TO cy~ecraeHHO ynpo~aer nporpaMMHpo­
aaHHe TeKCTOBO~ HH$OpMa~HH. 

,Ltpa~aep, nonHaR 6noK-cxeMa KOToporo H3o6pa*eHa Ha pHc. 1, 
COCTOHT H3: 

- cxeM~ CBR3H c MarHcrpanb~ KAMAK, 
- BXOAHOro 6y$epHoro perHcrpa /24 pa3pRAa/, 
- naMRTH /192 K6HT/, 
- aApecHoro perHCTpa c 3aAa~~HM reHeparopoM, 
- reHeparopa CHMBonoa, 
- Tpex CABHrOB~X perHCTPOB, 
- cxeM cornacoaaHHR c ~BeTH~M H 4/6 reneBH3opaMH. 
3aHeCeHHe HH$QpMa~HH B MOAYnb npOH3BOAHTCR TOnbKO no MarHCT-

panH KAMAK no KOMaHAaM: 
NA(O) F(17) - 3anHCb $oHa /04HCTKa/, 
NA( ;l 0) F (16) - 3anHCb CHMBona, 
NA(.O) F(16) - 3anHcb T04KH~-----------. 
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CCU -cmpOVHbiU CUHXpOuHfi!JAbC 

KCU - Ko8pa8btU CliHXpOuHn!f/lbC 

==EJ- cxeMa ,.uCK/I!()'(OKJU<ee u/lu 

PHc.l. BnoK-cxeMa ~paHsepa. 

L.J.8emHOiJ 
meAe6uJop 

CxeMa CBR3H c MarHcTpanb~ KAMAK o6ecne4HBaeT pacwH$poaKy 
KOMaHA H CTaHAapTH~H OTKnHK no WHHaM Q H X.AnR Ka*AOH H3 Tpex 
npHHHMaeM~x 6noKoM KOMaHA cxeMa cBR3H c MarHCTpanb~ KAMAK HMe­
eT TpHrrep~ 3anOMHHaHHR H $a3HpOBKH, npH4eM Ha nepBOM TpHrre­
pe npOHCXOAHT 3anOMHHaHHe npHHRTOH K HCnOnHeHH~ KOMaHAbl, a 
BTOpOH TpHrrep ~6ecne4HBaeT $a3HpOBKY B~nonHeHHR 3TOH KOMaHAbl 
c BHyTpeHHHM 4HKnOM pa6oT~ ApaAaepa. YcTaHOBKa a 11 111 n~6oro 

1-13 TpHrrepoe 3anOMHHaHHR finOKHpyeT nocneAY~~y~ 3anHCb HH$Op­
Ma4HH BO BXOAHOH 6y$epH~H perHCTp H npHeM KOMaHA H3 MarHCTpa­
nH KAMAK. TpHrrepbl $a3HpOBKH ynpaanR~T pa6oToH KOMMyTaTopa 
aApeca 1-1 o6ecne4HBa~T cTp06HpoaaHHe CHrHanoa o6pa~eHHR K na­
MRTH APaHBepa. 

AnR YCTpaHeHHR noMeX Ha 3KpaHe AHCnneR BO BpeMR aaHeCeHHR 
HOBOH HH$OpMa4HH 3anHCb B naMRTb APaHBepa npOHCXOAHT TOnbKO 
BO BpeMR o6paTHOro XOAa ny4a no CTpOKe. C y4eTOM 3TOrO, a TaK­
*e Taro, 4To cxeMa CBR3H c MarHCTpanb~ He a~pa6aT~aaeT caoero 
4HKna o6pa~eHHR K naMRTH APaAaepa, a nOACTpaHaaeTcR noA aHyT­
peHHHH 4HKn 6noKa, apeMR a~nonHeHHR KOMaHA KAMAK 6yAeT paanH4-
HO H 3aBHCHT OT COCTORHHR aApeCHOrO perHCTpa• B MOMeHT npHXOAa 
KOMaHA~ NAF. MHHHManbHOe H MaKCHManbHoe apeMR HcnonHeHHR OA­
HOH KOMaHA~. nocne OKOH4aHHR cHrHana NAF, cooTBeTCTBeHHO paa-
HO: 

AnR aanHCH $OHa - 20 MC +40 MC, 
AnR aanHCH CHMBOna - 12 MKC+]6 MKC, 
AnR 3anHCH T04KH - 360 HC+52 MKC. 
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PHc.2.~opMaT HH~opMa~HOHHoro cnosa. 

TaKHM o6paaoM, aanHcb $oHa ocy~ecTBnReTcR aa OAHH nepHOA 
KaApOBOH paaaepTKH, a MaKCHManbHaR CKOpOCTb aanHCH CHMBODOB 
H T04eK COCTaBnReT 1 CHMBOn HnH 10 T04eK 3a BpeMR pa3BepTKH 
no OAHOH cTpoKe. 

B~nonHeHHe KOMaHA~, npHHRTOH MOAyneM, npOH3BOAHTCR B COOT­
BeTCTBHH C 24- pa3pRAHbiM HH$OpMa4HOHH~M CnOBOM, aanOMHHaeMbiM 
BO BXOAHOM 6y$epHOM perHCTpe. $opMaT HH$OpMa4HOHHOrO cnoaa 
AnR HCnOnbayeM~X finOKOM KOMaHA npHBeAeH Ha pHC.2. 

J.1H$OpMa4HR 0 aanHCbiBaeMOM 4BeTe 3aAaeTCR """COC'ToRHHeM WHH 
W6 + W4. CocTORHHe WHH W3 + Wl MaCKHpyeT cooTBeTCTBY~~He 

4BeTa. npH HanH4HH MaCKH 4BeTa, TO eCTb CHrHana 11 0 11 no WHHaM 
MaCKHpOBaHHR, H3MeHeHHR COAeP*HMOro naMRTH, OTBe4a~~eH aa 3TOT 
4BeT, He npoHCXOAHT. HanH4He MacKHpoeaHHR 4BeTa noaaonReT APaH­
aepy pafioTaTb C TpeMR 4epH0-6en~MH TeneBH30paMH OAHOBpeMeHHO, 
a TaK*e paCWHpReT B03MO*HOCTH nporpaMMHpOBaHHR 4BeTHOrO AHCn­
neR. 

COCTORHHe WHH W24 +W 17 H W16 + W9 npH aanHCH T04KI-1 1-1 WI-'IH 
W24+ W20 1-1 Wl6 +W12 npH aanHCI-1 CHMBOna onpeAenReT COOTBeT­

CTBeHHO KOA aApeca Y H X T04KH Hnl-1 CHMBOna, npH4eM B 0601-'!X 
cny4aRX WHHbl W24 H W16 RBnRIOTCR CTapWHMH pa3pRAaMH KOAa aApe­
ca. CHCTeMa KOOPAHHaT Ha 3KpaHe AHCnneR TpaAH41-10HHaR /OCb Y 
- eepTHKanbHaR, OCb X- ropH30HTanbHaR, T04Ka C KOOPAHHaTaMH 
0, 0 B neBOM HHM<HeM yrny 3KpaHa/. np~-1 aanHCH CHMBOna Tpe6yeT­
CR 10-paapRAH~H KOA aApeca, T.K. KamA~H CHMBOn Ha 3KpaHe AI-1Cn-
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neR 3aHHMaeT none 8x8 T04eK H pac­
nonomeH e mecTKO 3aAaHH~X MecTax 
/32 CTpOKH no 32 CHMBOna/. 

COCTORHHe WHH W18 , Wl7 , Wll+W7 
onpeAenReT npH 3anHCH CHMBOna KOA 
3anHC~BaeMoro CHMBOna B CHCTeMe 
ASCII. HeHcnonb3yeM~e B KOAax 
ASCII' COCTORHHR 00 H 11 AnR WHH 
Wl~ W17 e onHc~aaeMoM APaHaepe 

PHc.J COOTBeTCTBYOT npo6eny HnH B~6opy 
pyccKoro an~aBHTa. UeeT CHMBona 

3aAaeTCR KOAOM Ha WHHaX W6 + W4 /U,BeT/, a KOA OCTanbH~X T0-
4eK nonR AaHHOrO CHMBona RBnReTCR AOnOnHHTenbH~M K 3TOMy KOAY, 
ecnH HH OAHH H3 U,BeTOB He 6~n MaCKHpOBaH. 

naMRTb APaHeepa, o6ecne4HBao~aR xpaHeHHe H aeToHOMHyo pe­
reHepau,Ho KapTHH~ Ha 3KpaHe AHcnneR, e~nonHeHa Ha 12 MHKpocxe­
Max AHHaMH4eCKOH naMRTH 565PY3A eMKOCTbO 16 K6HT KamAaR. MHKpo­
cxeMbl AHHaMH4eCKOH naMRTH o6naAaOT 60nbWHM 061oeMOM H MeHbWHMH 
TOKaMH noTpefineHHR no cpaBHeHHO C MHKpOCXeMaMH CTaTH4eCKOH na­
MRTH, OAHaKO Tpe6yOT pereHepau,HH /06HOBneHHR/ COAepmHMOro.npH­
MeHeHHe AHHaMH4eCKOH naMRTH AnR APaHBepa oco6eHHO YA06Ho TeM, 
4TO pereHepaU,HR naMRTH npOHCXOAHT aBTOMaTH4eCKH BO BpeMR He­
o6XOAHMOrO AnR pereHepaU,HH H306pameHHR nepHOAH.4eCKOrO C4HT~Ba­
HHR H3 naMRTH HH~OpMaU,HH Ha 3KpaH TeneBH30pa. nepHOA OAHOH 
CTpOKH no CTaHAapTaM TeneBHAeHHR paBeH 64 MKC, a npRMOH XOA 
B OnHC~BaeMOM APaHBepe COCTaBnReT 42,6 MKC, Bo BpeMR npRMOrO 
XOAa no CTpOKe APaHBep OT06pamaeT 256 T04eK, n03TOMy BpeMR 
HHAHKaU,HH OAHOH T04KH COCTaBnReT 165 HC, BpeMR C4HT~BaHHR AnR 
MHKpOCXeM 565PY3A COCTaBnReT He MeHee 600 HC, n03TOMy opraHH-
3aU,HR naMRTH APaHBepa TaKOBa, 4TO 3a OAHH U,HKn o6pa~eHHR K 
HeH, paBH~H 660 HC, C4HT~BaeTCR HH~pMaU,HR 0 4eT~pex T04KaX 
H306pameHHR OAHOBpeMeHHO, 

AApecH~H perHcTp, coaMeCTHO c reHepaTopoM Ha 12 Mfu,, RBnR­
eTCR epeMR-3aAaO~HM ycTpOHCTBOM AnR acero APaHeepa H o6ecne-
4HBaeT ~opMHpoaaHHe 14-pa3pRAHOro KOAa aApeca, CHrHanoe RAS 
H CAS, Heo6xoAHM~x AnR pa6oT~ MHKpocxeM naMRTH, H ynpaenRo~Hx 
cHrHanoe AnR acex ocTanbH~X cxeM MOAYnR. npHHU,HnHanbHaR 3neKT­
PH4ecKaR cxeMa ~PMHpoaaHHR cHrHanoa RAS H CAS npeACTaene­
Ha Ha pHc.3. 

feHepaTOp CHMBOnOB, o6ecne4HBaO~HH HHAHKaU,HO 96 B03MOmH~X 
CHMBOnOB pyCCKoro, naTHHCKOro WPH~TOB, a TaKme U,H~POB~X 3HaKOB 
H U,H~p, co6paH Ha 4 MHKpOCXeMaX n3Y 155 cepHH /155PE21+24/. 

C4HT~aaeMaR 3a OAHH u,HKn HH~pMau,HR e napannenbHOM KOAe 
0 4eT~pex T04KaX H306pameHHR npeo6pa3yeTCR Ha CABHrOB~X perHCT­
pax B nocneAOBaTenbHbiH KOA, .Qanee CHrHan CO CABHrOB~X perHCT-
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poe npoxoAHT 4epe3 cxeM~ cornacoaaHHR c TeneBH3opoM, KOTOp~e 

o6ecne4HeaoT npeo6pa3oeaHHe 3Toro cHrHana no aMnnHTYAe H ypoa­
HO, He06XOAHMOe AnR HOpManbHOH pa60T~ TeneBH30pa, KpOMe TOro, 
CXeMbl cornaCOBaHHR ~OpMHpyOT CHHXPOCHrHan AnR o6ecne4eHHR pa-
60T~ CTp04HOH H KaApOBOH pa3BepTKH TeneBH30pa. Ha B~XOAe CXeM 
COrnaCOBaHHR C 4epHO-fien~M TeneBH30pOM HMeeTCR nonH~H BHAeO­
CHrHan, n03BOnRO~HH pa6oTaTb no CTaHAapTHOMy BHAeOBXOAY Tene­
BH30pa. 

B cxeMe APa.Heepa npeAYCMOTpeHa TaKme B03MomHOCTb pa6oT~ 
C KOOPAHHaTH~M wapOM npH nOMO~H AOnOnHHTenbHOro 6noKa, ~OpMH­
pyo~ero Ha 3KpaHe AHCnneR MeTKY C 3aAaBaeM~MH 3THM 6nOKOM 
KOqPAHHaTaMH, He 3aTparHBaR naMRTH APaHBepa. 

MoAYnb APaHeepa e~nonHeH e cTaHAapTe KAMAK 6noKoM eAHHH4-
HOH WHPHH~. 

noTpe6nReMbl~ TOK no IUHHaM: 
+ 6B ..........•....... 1 ,3 A 
- 6B ...•............•. 0,1 A 
+12B .................. 0,3 A 
-12B •.•.•..........•.. 0,2 A. 

B 3aKn04eHHe aeTop~ 6naroAaPRT B.A.ropwKoea, B.E.my4KO H 
A.nHKOBcKoro 3a none3H~e o6cymAeHHR H 6onbwyo noMO~b npH co-1 
3AaHHH H HCn~TaHHH 6noKa. 
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