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ZX-JTUTUTAMN3EP

JOPABOTKA! Otpesats cTaphlii curaai ot 2-ro Beioga D4 u mogats BMecto Hero -BUSAK ¢ 23-ro BeiBOAa
nporeccopa Z80.
Onucanue paboOTHI.

3amuce B mopT 247 (#F7), paBHO Kak u Haxatue kHomku K1, mpuBomut k cOpocy tpurrepa D3.2. Ilpu
sToM aktuBusupyercs curHan -BUSRQ, kotopslii otkimodaer npoueccop Z80 ot muH. OcBOOOIMB ILUHBI,
npoueccop BeicTaBnsier curHain -BUSAK na Bxon D m-mbl D4.1. Teneps HapacTaroumuii GpoHT O4EpEeIHOTO
KaJpOBOTO CHHXpOMMITyJbca cOpackiBaeT Tpurrep D4.1, aktuBusupyst curHan -AEN, paspemaromuii 3axsat
quryTaiizepom agpecHod muHbL. CTpOYHBIE CHHXPOUMITYJIBCHl HAYMHAIOT TOCTYMATh 4yepe3 3jaeMeHT D6.4 Ha
Tpurrep D3.1 1 ycTaHaBIMBAIOT €0, pa3pelias TeM caMbIM paboTy "Topu3oHTaNbHBIX" cyeTynkoB D1.2 u D2.1.
ODHOBPEMEHHO CHHUMAaeTCs CUTHaI cOpoca ¢ '"BepTukambHBIX' cueTunkoB DI1.1 uw D2.2, xoTopsie
HOJCYUTHIBAIOT YHCIIO CTPOK.

[Tocne orcuera 64-x ctpok (Bepxuuit BORDER) curnan V6 uepes anementsr D8.2 u D8.4 cOpacwiBaeT
BEpTHUKaJIbHBIE cUeTUNKH U Tpurrep D4.2. Teneps HaunHaetcs orcuer 192-x cTpok "cuHKIEpoBCKOro" 3kpaHa B
COIIPOBOXKIECHUU HU3KOI'O YPOBHS curHana - VEN.

OIHOBPEMEHHO TOPU30HTAIBHBIC CICTUNKH OTCUUTHIBAIOT 96 TakToBBIX (7 MHZ) nMIrynscoB oT (hpoHTa
KKIOTO CTPOYHOTO CHHXPOHWMITYJhca B KadecTBe yieBoro BORDER'a. B Teuenne mocnemyrommux 256-tn
TaKTOBBIX MMITYJIHCOB, COOTBETCTBYIOIIMX SKPAaHHOW oOmacT, Ha 6-M BeIBoIe M-MBI D5.1 mommep:kuBaeTcs
HU3KUH YPOBEHB.

Hu3skwuii ypoBeHb Ha 3TOM BBIBOJIE BMecTe ¢ curHajioM -VEN paspemaror BbIBOJ JaHHBIX Ha IIMHY M-Me
D14 u hopmupoBanue curnanos -MREQ u -WR M-me D11, uro npuBoauT K 3anuc ¢hOpMHUPOBAHHBIX JaHHBIX
B 3KpaHHYI0 001acTh O3Y KOMIBIOTEPA.

OOparuTe BHIMaHHE, YTO JI0 3TOTO aKTUBH3UpoOBajcs curHai -RD u agpec A15 ykaspiBaia Ha BEpXHIOO
nosioBruHy O3Y. D10 HE0OXOIMMO I MPOBEACHHS MpoIlecca pereHepalud B KOMITBIOTEpPaX ¢ pa3ieIbHBIM
nojeM namstu. st Hux, onHako, curHain -MREQ momxen ObITh cpopMupoBan ocoObIM 006pa3oM, 0 yeM Oyaer
OTJieNbHas myOauKausa. B koMmmbioTepax ¢ oOmmM moneM mamsatu curHainsl -WR, -RD u A15 moxHO He
MOJIKIII0YATh K JUTHTal3epy, eciau "noAnepeTs" uX Ha MUHY MUTaHUA depe3 pe3ucTops 3...10 k.

[Tocne oxonuanwms 3anucu B O3V nocnenneit ctpoku curHai ¢ anemerTa D8.1 uepe3 D7.3 ycranapmuBaer
tpurrep D3.2 m D4.1 B ucxomHOE COCTOSTHUE, OJOKUPYS padboTy MH(POBOIl 4acTh cXeMbl AurnTainzepa. CurHar

-BUSRQ caumaeTcs 1 ynpaBjieHHe MITHAMH Tiepenaercs mpoieccopy Z80.

AmHanoroBasi 4acThb YCTpOICTBa COCTOMT U3 MpeaBapUTenbHOro ycwnurenas VT, 3murTepHOro
nosroputenst V12, aMIIUTYJHOTO A€TEeKTOpa (BBIIEIUTENS CHHXPOUMITYJIbCOB) VT3 M BBIXOAHOTO YCHIIUTENS
Bugeocurnaia VT4. Homuuaner 3nementoB, kpome C3, C7, R8 u R9, MoryT OBITh M3MEHEHBI B LIMPOKUX
npezeax mo ameMy ycMoTtpeHuo. OT HOMUHANOB 31eMeHToB auddepenupytomiero ¢uiasrpa C5, R12, R13,
R14 3apucur Bua kapTuHKH Ha 3kpane. [Ipu R12=0 nmeem MakcuManpbHOE YUCIIO Tpamgaruit spkoctr, a C5, R13
u R14 Torma He HyxHbl. [Ipu orcyrcTBuM R12 mosnydaercss KOHTypHas KapTHHKa, MOXOXas Ha JETCKHUM
PHCYHOK.

Ha snemente D10.4 dopmupytorcs ummnynbscsl ¢ gactoroit 3.5 MHz, ¢da3a xoropeix mensercsa Ha 180
IpagycoB OT CTPOKHU K cTpoke. MHTerpupytomas nenouka R17, C9 npunaer ummynbcam nuinoodpasHyio ¢hopmy,
a xommnaparop DA1 cpaBHMBaeT ypoBHU CUTHaIOB Ha Bxojax 3 u 4. UeMm BhIlIe ypOBEHb PKOCTHOTO CUTHANA,
TeM OoJyiee KOPOTKYHO "BepXyIIKy" OTpe3aeT OH OT "MWibl', YTO MPUBOJUT K U3MEHEHHIO CKBAKHOCTH
(CoOTHOIIEHNS ATUTENBHOCTEH HYJIEBOTO M €JUHUYHOTO YPOBHEH) BBIXOJHOTO CHTHAja, a 3HAYUT U SAPKOCTH
COOTBETCTBYIOIIEH 00ONMacTu Ha 3KpaHe Kommblotepa. Hammume snementoB C10 m R18 mo3Bomser MeHATH
KOHTPAacTHOCTh M300paxeHus. Pazmax curHana Ha Bxoje 4 ycTaHAaBIMBAIOT NPUMEPHO PaBHBIM pa3Maxy Ha
BXoze 3 ¢ momolkio nogbopa pesucropa R9.

Ha snementax D9.1, D9.2 cobpan ¢punbTp HU3KUX YaCTOT, BBIACISIONINI KaJpOBbIE CHHXPOUMITYJIbCHI U3
cuHXpocMecH. MoskeTe MCIOIb30BaTh J000e Apyroe (BO3MOXKHO Jaxe Jydlllee) CXeMHOE pelleHUe ISl 3TOro
®HUY, ecinu 3axoTHTe BEICBOOOIUTE 21eMeHThI JIE].

Hamanxka.

Hanaaky HaumHaliTe ¢ aHAJIOTOBOM YacTH, T. K. JIO0 MOSIBICHUS KaapoBBIX cuHXpouMiryibcoB (-KCH) Ha
3-m BeiBoge D4.1 u cunxpocmecu (SYN) Ha 3-m BeiBoge D3.1 mudpoBas wacte padorate He MoxerT. s
HaJTaJIK{ aHAJIOTOBOW YacTH CXeMBbl HET HEOOXOAMMOCTH ITOAKIIIOYATh IJIaTy K KOMITBIOTEPY.

Bxon VIDEO moakmtouaeM K BEIXOAY BHIIEOJIETEKTOpa TEJIEBH30pa HANPSAMYIO JTHOO (IPH CHIIBHBIX
rmoMexax NpHeMy) dYepe3 AMUTTEPHBIH (MCTOKOBBIM) MOBTOpUTENb. Ero cxemMy MoOXKeTe B3STh H3 CXEMBI
nururaitzepa - 3to V12, RS, R6.

KadecTBO paboThl aMIIMTYTHOTO CEJIEKTOpa 3aBUCHT OT YPOBHS cCHrHana Ha koJuiektope VT1, KoTopslit
perynupyercst pesucropoM R3. JloGefitecs uetkux -KCHU u SYN, a 3arem mombopom R9 ycranomute
HEOOXOIMMYIO aMIIUTY Iy CUTHajIa Ha 4-M BeiBoze DAI.

Jns mpoBepkn 1mpoBoit yacTu cxembl 3aMkHUTE KHOTNKY K. IIpoBepbTe Hammyme BCEX BBIXOJHBIX
CUTHaJIOB, curHana Ha 3-M BeiBoge DAL u 1-Mm BeiBome D12, yoenutech, uto curnan -BUSRQ moxomut 1o 25-
ro BeIBozia npoueccopa. CurHan -DOS 3aBoguTes ¢ miaTel KOHTPOJUIEpa AUCKOBOAA, HO MOKHO 000OHMTHCH 1 6e3
HEro. eciy BbI yBepeHsl, uTo -KCU npucyTcTByIoT Ha miare. 3amMmkHuTe Toraa 13-if BeiBog D7.4 Ha +5B.

Tenepr mmaBHO mojcTpoiite pesuctop R18 mo mosBiaeHus nsobOpaxkeHHs Ha 3KpaHe. Bo3moxHO, 4TO
MpHUaeTCs yCTaHOBUTH KoHIeHcaTop 240...470 pF mexmy "3emiei”" u 9-m BeBomoM D1.

[loBTOpEeHNE OMMHAKOBBIX YacTell HM300paKEHHs] Ha JKpaHe O3Ha4daeT 3aMbIKaHHE aJpecoB B JFOOOM
MeCTe TUruTaiizepa, HauWHas CO cUeTYHKOB. lleprommyeckas momexa Ha KapTUHKE TpeOyeT Oosiee TOYHOTO
nogdopa konaeHcaropa Ha H2 nmubo cmensl ¢aspl curHana 7 MHz Ha mpoTuBOMONIOXKHYIO (C 0OpaTHBIM
3HAKOM).

Hannume makeTHOTro monsd Ha IJIaTe MO3BOJHUT BaM JOOMTHCA MaKCHMAaJbHOTO KadecTBa KapTHHKHU C
mo0oi Mmonenpio "ZX Spectrum".

[Ipumep mporpaMMBl TSI 3aIUCH TeIEBU3HOHHON KapTUHKA Ha TUCKETY.

10 INPUT "FILENAME"; A$ - BBOJMM M9 (aiina

20 OUT 247, 0: PAUSE 0 - 3amuceiBaeM 1 kamp B O3Y

30 IF CODE INKEYS$ <> 32 THEN GO TO 20 - eciim Haxkath BREAK, 1O

40 RANDOMIZE USR 15619: REM: SAVE AS$ CODE 16384,6144 KapTHHKa 3aluuiercs Ha
50GOTO 10 JICK; JTr00as Ipyras KiaBuIia —

OPOCMOTP  CJICAYIOIIEro Kajapa.
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Ilepenewamxa uz scypuana “Paouoamamop” — 1995 — N10—c.21,22.

ZX-Aurnraniep

B.M.I'emmaneu, 2. Xapvkoe

JlururaiizepoM Ha3bIBAaETCS YCTPOHCTBO, Mpeodpasyromiee BUACOCUTHAI B IU(POBYIO hopMy
TS anbHeeit o0padoTku ero Ha koMmbloTepe. [Ipeqnaraemoe yCcTpoiicTBO MO3BOIAET HAOMIOIATh
Ha JKpaHe KommbioTepa “ZX-Spectrum” uepHo-Oenoe wu3o0pakeHHEe B peanbHOM BpemeHu (50
KaJIpoB B CEKYHIy) B OHU(GPOBAHHOM BHJE — Pa3IUYHBIM TpajaldsM SPKOCTH COOTBETCTBYET
pasznuyHasg IUIOTHOCTh ToueKk (TMHKcenel) Ha skpaHe. Texkymmi kaap Haxomutcs B BuieoO3Y
KOMITBIOTEPA, YTO MO3BOJISIET paclieyaTaTh €ro Ha IPUHTEPE U 3alIMCaTh HA MArHUTHBIM HOCUTENb JJIs
nanpHeimei 00paboTKH.

YerpoiicTBo cThikyercs ¢ “ZX-Spectrum” yepe3 CUCTEMHBIH pa3beM M He TpeOyeT HUKAaKUX IepeesIoK B KOMITBIOTEpeE.

Buneocurnan Ha BXOJ YCTpOICTBAa MOJAETCA C BBIXOJA BHUICOAECTEKTOpa paJHOKaHAIA
TEJIEBU30pa, KOTOPBIM paldoTaeT ‘“‘BXOJOCTYI0® TpPU HCIIOJB30BAHUU TEJIEBU30pa B KaueCTBE
MOHHUTOpA. Takke MOXKHO TMOJaBaTh CHUTHAll C BBIXOJAa TelleKaMephl WM BHICOMArHUTO(OHA.
[Ipenycmotpensl nBa cmnocoba oOpamienuss k “ZX-gururtaiizepy’: anmapaTHbId (3aMbIKaHUEM
MEPEeKIIIoYaTeNs) ¥ MPOrpaMMHBII — B MOMEHT 3alucu Jro0oro yucna B mopt #F7 tekymmit kamp
3arromMuHaercs B BuaeoO3Y.

N3obpaxkenue coctout u3 256x192 Touek, aTpuOyThl HE UCTIONIB3YIOTCA. YacTh H300paKeHus,
COOTBETCTBYIOIAs HapykHOH pamke 3kpaHa (BORDER), B O3V He 3anuceiBaercs. I'apantupyemoe
YUCIIO TpaJlaliviil IPKOCTH HE MeHee 0.

BaxxHpIM NpeMMyIIECTBOM [aHHOIO YCTPOWCTBA SIBJISETCS IPOCTOTA KOHCTPYKLHH U
MOJKIIIOYEHUSI K KOMIIBIOTEPY, BO3MOXHOCTh pabOThl B pealbHOM BpeMEHH, JiBa crocoda
yIpaBICHUS — annaparHbld W IPOrpAMMHBIM, BO3MOXKHOCTb II€pelayd rpafaluil spKOCTH
n300paxKeHusi, OTCYTCTBUE NeUUUTHBIX neTaneid. OCHOBHON HEIOCTATOK — OPUEHTUPOBAHHOCTH Ha
KOMIIbIOTEpHl ¢ oOmmM monem mnamsatu: “Jlenunrpan”, “Ilenraron”, “bantuk”, “ATM-typ60”~,
“ITpodu™ u np. s BIaaenbleB KOMIBIOTEPOB C pa3eIbHBIMH MOJISIMHU TTaMsaTh Tuna “Kpacnomap”,
“JIbBOB”, “OpH30H-MHKPO” B CXEM€ HMEETCS OIpelesieHHass W30BITOYHOCTh ((popMupoBaHue
curHaioB -WR, -RD, A15), no3Bossronias Mpou3BeCTH MHANBUAYAIBHYIO QIaNTAIMI0 YCTPOUCTBA.
Bonee Toro, cxemy HeTpyJHO IPUCTIOCOOUTH K PEKUMaM TOBBIIICHHOTO pa3peleHHs], UMEIOIUMCS B
koMmmproTepax “IIpodpu” u “ATM-Typ60”, OTHAKO 3THU BOMIPOCHI BEIXOJIAT 32 PAMKH JTAHHOW CTaThH.

HoBbIM 1 HEOOBIUHBIM, IO MHEHHIO aBTOPA, B JAHHOM pa3paboTKe ABISETCS NPUMEHEHHUE JUIS
o poBKU H300paxkeHus: aHamoro-mmdposoro npeodpaszoparens (ALIl) amminTyna-cKBaXXKHOCTb,
IIMPOKO UCHOJIB3YEMOIO B CXEMaX MMITYJIbCHBIX MCTOYHMKOB HanpspbkeHus [1]. Jlomonnenmne ALIIL
YepecCTPOUHbIM (Pa30MHBEPTOPOM TO3BOJMIO 3HAUYUTEIHHO MOBBICUTH KaueCTBO OLU(POBAHHOTO
nzo0paxenus. HoBol (mpu Bcel KaxyIeHCs OYEBHIHOCTH) SIBHJIACH TaKXkKe HIes almapaTHON
peanuzanyy MpSMOro JOCTyla B HaMATh KOMIIBIOTEpA, MO3BOJIMBIIAS YCTPOWCTBY paboTarh B
peXHUMe pealbHOTO BPEMEHH.

Ha pucynke nzobpakena cxema ycrpoiictBa. Bee curnansi, kpome -DOS u 7MI', momarotcst
Ha pa3beM X1 ¢ BbIBOOB npoueccopa Z80. UepTra HaJx Ha3BaHMEM CHTHajla Ha PUCYHKE O3HAyaer,
YTO €r0 aKTUBHBIH ypoBeHb HHM3KHH. CurHam ¢ vactorod 7MITT Gepercs ¢ COOTBETCTBYIOIIETO
cuerurka aubo tpurrepa TM2 Ha miare kommblotepa, o curnaie -DOS noapoGHee Oyaer ckazaHo
HIDKE.

3anuck B opT 247 (#F7) n naxarue xkHonku K1 mpuonst k copocy tpurrepa DD3.2. Ilpu
3TOM akTuBU3Hupyercs curHain -BUSRQ, koTopblid oTKiI0uaeT npoueccop Z80 OT MIuH, NEpEeBOAs €ro
BBIBOZIBI B Z-cocTosiHue. OcBOOOAMB HIMHBI, Tporieccop BhicTaBisieT curnail -BUSAK na Bxox D
Mukpocxembl DD4.1. Tenepr HapacTaromuii ¢GpoHT OYEpPETHOTO KaapPOBOTO0 CHHXPOUMITYJIbCA
copaceiBaer Tpurrep DD4.1, aktuBusupys curnan -AEN, paspemaronmii 3axBaT JUTHTai3epom
afpecHor MUHbL. OJHOBPEMEHHO CTPOYHBIE CHHXPOUMITYJICHI HAUMHAIOT MOCTYIIATh YEPE3 SJIEMEHT
DD6.4 na tpurrep DD3. 1 u ycTraHaBiIMBaIOT €ro B €AMHUYHOE COCTOSIHME, pa3pelias TEM CaMbIM



pabory “ropusoHTanbHBIX” cuetunkoB DDI1.2 u DD2.1, OTCYMTHIBAIONIUX YHCIO TaKTOBBIX
UMITyJIbCOB B OJHOM cTpoke. CHuUMaeTcs curHai copoca ¢ “BepTHKaibHBIX cdyeTynkoB DDI.1 u
DD2.2, xoTopble NOJCUUTHIBAIOT YHUCIIO CTPOK.

ITocne orcuera 64 crpok (BepxHuit BORDER) curnan V6 uepes anementst DD8.2 u DD8.4
cOpaceiBaeT BepTHKalbHble cueTuuku U Tpurrep DD4.2. Tenepr HaumnHaercs otcueT 192 crpok
“CHHKJIEPOBCKOT0” 3KpaHa B CONPOBOKACHUM HU3KOTO ypOoBHsA curHana - VEN.

OnHOBpPEMEHHO “TOPU3OHTAJIbHBIE” CUETYMKH OTCUUTHIBalOT 96 TaktoBBIX (7 MHZ)
UMITyJIbCOB OT (PpOHTA Ka)JIOro CTPOYHOIO CHHXpouMIyjibca B KadecTBe Jieeoro BORDER. B
TEUYEHUE MOCIEAYIOMUX 256 TaKTOBBIX UMITYJIBCOB, COOTBETCTBYIOIIMX SKpaHHOH 00jacTu, Ha 6-M
BbIBOZIE MUKpocxeMmbl DDS.1 nognepxuBaercs HU3KU ypoBeHb. HU3KUI ypOBEHb HAa 3TOM BBIBOJIE
BMecTe ¢ curiaioM -VEN paspemator BeiBoJ JaHHBIX Ha muHy DD1.4 1 popMupoBaHue cUrHaaios -
MREQ u -WR DDI1, uro npuBoauT K 3anucu chOpMHUPOBAHHBIX JaHHBIX B Ty SUEHKY 3KpaHHOMH
obmactu O3Y koMmmbIOTEpa, aApPEC KOTOPO BHICTABIICH B JaHHBIN MoMeHT Ha DD 14 u DD15.

OOparuTe BHUMaHKE, 4TO /10 3TOT0 aKTHUBH3UpoBaiics curHai -RD u agpec A1S ykas3biBan Ha
BepxHIOI0 mnonoBuHy O3Y. D10 HeoOXonuMo [uisi MpPOBEAEHHUS Ipoliecca pereHepanuu B
KOMIBIOTEpax ¢ pa3AeNbHBIM MosieM naMatu. J{ns Hux ke popmupyrotes curHansl -WR, -RD u A15.
J711 KOMIBIOTEPOB C OOIIMM ITOJIEM TAMSATH JJOCTATOYHO, YTOOBI MEPBBIE ABA CHTHAJIA BCETIa UMEITN
BBICOKUIl ypOBEHb, a TpPETUH — Bcerja HHU3KUH. DTOro MoXKHO ao6utkcs, ecnu -WR u —RD
COEIMHUTH ¢ MIMHOM nuTanus +5B pesuctopamu 3...10kOM, a Ha 4-ii BeiBoag DD16 nonate Hys1€eBoit
YPOBEHB.

[Tocne oxonuanus 3anucu B O3V nocneaneit ctpoku curdai ¢ snementa DD8.1 yepes DD7.3
yctanaBnuaeT Tpurrep DD3.2 u DD4.1 B ucxonnoe coctosiaue, 010Kkupys paboty 1udpoBoit yactu
cxemsbl aururtaitzepa. Curnan -BUSRQ cHumaeTcs, 1 ynpapieHre IIMHAMU TIEPEIaeTCs MPOILEeccopy
Z30.

AHaoroBas 4acTb yCTPOWCTBA COCTOUT U3 MpeABapUTeNbHOro ycwnrens V1, 3MurrepHoro
nosroputens VT2, aMIIUTyAHOTO JAeTeKTopa (CeleKkTopa CHHXpOouMIyinbcoB) VT3 U BBIXOAHOTO
yeunurens Buneocuraana VT4, Ot HoMuHAIIOB 37eMeHTOB quddepennupyromero ¢unstpa CS5, R12,
R13, R14 3aBucut Bux kaptuHku Ha 3kpase. [Ipu R12=0 umeeM makcumallbHOE YMCIIO Tpajaluid
sproctu (muddepennuposanus Het), a C5, R13 u R14 torma ve myxHsbl. Ilpu orcyrcTBum R12
II0JIy4aeTCsl KOHTYPHAsi KAPTUHKA, TIOX0Kasl Ha IETCKUN PUCYHOK.

Ha »snemente DD10.4 dopmupyrorcs ummynbcsl ¢ yactoror 3,5 MI'm, ¢aza koTopsix
MmeHsiercss Ha 180 rpamycoB or cTpoku K crpoke. MHrerpupyromas nemnouyka R17,C9 mpunpaer
UMITyJIbcaM Tiioo0pasHyo ¢opmy, a xommaparop DAl cpaBHUBaeT ypoBeHb NHIO0OPA3HOTO
MMITYJIbCA Ha BXOZE 3 C ypOBHEM SIPKOCTHOI'O CUTHajia Ha Bxoze 4. UeM BbILIE YPOBEHb SIPKOCTHOTO
CUTHaja, TeM Oojiee KOPOTKYIO 4acTb OH OTpPE3aeT OH OT “HMJIbI’, YTO NPUBOAUT K HU3MEHEHMIO
CKBaXXHOCTH (COOTHOIIECHUS [UINTEILHOCTEH HYJIEBOIO U €JMHUYHOIO YPOBHEH) BBIXOJIHOTO CUI'HAJIA
MHUKpocxeMbl DA, a 3HaYuT, U IPKOCTH COOTBETCTBYIOLICH 00JIaCTH Ha SKpaHe KoMmbloTepa. bomee
noaApoOHO paboTa mpeoOpazoBarens amIUIMTyJla — CKBOXHOCTh Ha Mukpocxeme K554CA3
paccmotpena B pabore [1]. Hamuume snementoB C10 m R18 mo3BoiseT MEHATh KOHTPACTHOCTH
n3o0pakenus. Pazmax curnana Ha Bxozae 4 DA 1 ycranaBnmuBaroT mogbopom pesuctopa R9.

Ha snementax DDO9.1, DD9. 2 cobpan (puabTp HU3KHX YacTOT, BBIACISIONIMNA KaJpOBbIC
CUHXPOMMITYJIbCBI U3 CHHXPOCMECH.

Hananky cienyer HauMHaTh C QHAJIOrOBOM YacTH, TaK Kak J0 TOSABJIEHUS KaIpOBBIX
cuaxpoumityiibcoB (-KCH) na 3-m BeiBome DD4.1 u cuaxpocmecu (SYN) wa 3-m BeiBoge D3.1
mudpoBas yacTb paboTaTe He MOXeT. s Hajmagku STOM YacTH CXEMBbl IUIATy K KOMIBIOTEpY
HE00s13aTeIbHO.

Bxon VIDEO mnonkmioyaeM K BBIXOJY BHJCOAETEKTOpa TEJIEBH30pa HampsAMYIo JMOO (IpH
CHWJIBHBIX IIOMEXax IPHUEMY) 4Yepe3 dMUTTEPHbIN (MCTOKOBBII) MOBTOPUTENb aHAJOTMUYHBINA KacKary
Ha VT2,R5,R6.

KayectBo paboThl aMIIMTYAHOTO CEIEKTOpa 3aBUCUT OT YPOBHS CHTHaJa Ha KOJUIEKTOPE
VT1, kotopsliil perynupyercst pesucropoMm R3. JloGeiirecs yetkux -KCH u SYN, a 3arem nmondopom



RY ycranoButre HeoOxoauMyro aMIIUTyQy curHaiga Ha 4-M BbeiBojge DAI, mpumepHO paBHYIO
aMIUTUTY/I€ Ha 3-M BBIBOJIE 3TOM MHUKpocxeMmsl (2...3 B).

Jnst mpoBepku mudpoBor yactu cxembl 3aMkHUTE KHONKY Kl1. IIpoBeprTe Hammume Bcex
BBIXOJ/IHBIX CUTHAJOB: curHaina Ha 3-m BbiBoje DAL u 1-m BeiBoge DD12, yOenutech, 4To curHan -
BUSRQ coeaunen ¢ 25-m BbiBogoM mporieccopa. Curnan -DOS 3aBoauTtcst ¢ miatel KOHTpOJIIEpa
JMCKOBO/A (HU3KUH ypoBeHb 0003HAUaeT BKJIIOYEHUE KOHTPOJUIEPA), HO MOXHO MPOCTO 3aMKHYTh
13-i1 BeiBog DD7.4 Ha + 5B.

Teneps mnnaBHo mnoacTpoiiTe pe3uctop R18 1o mosiBieHHs M300pakeHUs Ha SKpaHe.
PerynsipHoe mNOBTOpeHHME OJMHAKOBBIX YacTeld H300pa)K€HHMsI HaBEpHSKAa O3HAYAET 3aMbIKaHUE
a/ipecoB B J1I000M MecCTe JUruTaii3epa, HaUMHas CO CUETYUKOB. [leproauueckas momexa Ha KapTHHKE
TpeOyeT Oosiee ToOUHOTO MMoa0opa kKoHaeHcatopa Ha C11, mubo naBepTHpOoBanms curHaia 7 MI.

Pesuctoper R12, R16, R17 MmoxHO 3ameHuTh Iepemblukamu. BMecto Mmukpocxem cepun K555
MO’KHO MPUMEHUTh aHaJloTuyHble MUKpocxeMbl cepunt KP1533 Ge3 orpanuuenuii. s ycrpaHeHus
BO3MOXHOI0 camMoB030yxaeHuss MUKpocxeMbl K554CA3 pekoMmeHyeTcss 3aMKHYTh MEXIy cO00ii
BBIBOJIbI 7 ¥ 8. Mexay IIMHAMU MUTaHMs )KeJIaTeIbHO PAaBHOMEPHO MO IJIOLIAAH IUIaThl YCTAaHOBUTD
HE MEHee YeTbIpex KOHJeHCcaTopoB eMKOCThIO0 47HD...1,0mk®d. Pa3Boaka pazpema X1 nururaiizepa
MOJIHOCTBIO HJICHTUYHA Pa3BOJIKE CUCTEMHOTO pa3beMa Kommbtotrepa “JleHuHrpan-2”.

Heckonbko necsaTKoB 3K3eMIUBIpoB “ZX-aururaisepa” yCHEIIHO IMOAKIIOYAIUCh KO BCEM
HOMYJISIPHBIM BapuaHTaMm “ZX-Spectrum” ¢ oOuum nosneMm namsatd. Bo Bcex ciydasix ycTpoHCTBO
[IOKA3aJl0 XOpOUIyl0 pPaboTOCIIOCOOHOCTh U CTAaOMJIBHOCTh MapaMeTpoB Kak Hpu pabore c
Pa3IUYHBIMH TEJIEBU30PAMHU, TaK U MpU paboTe ¢ TeleKaMepaMu U BUI€OMarHuTopOHaMHU.

B 3akmroueHun npuBeneM NpPUMEP MPOCTOM MPOrpPaMMBbl, OCYLIECTBIIAIOLIEH ITPOCMOTP Ha
DKpaHe KOMITBIOTEpA TEJICBU3NOHHOW NIEpeady U 3alluCh BRIOPAHHOTO KaJipa Ha JIUCKETY.

10 INPUT "FILENAME"; A$: REM BBoauM ums daiina

20 OUT 247, 0: PAUSE 0: REM 3anuceiBaeM oauH kaap B O3Y

30 IF CODE INKEY$ <> 32 THEN GO TO 20: REM ecnu naxxatb BREAK, To kapTunka
3aIUIIeTCs Ha AMCK; JII00ast Apyras KJIaBUIIa — IPOCMOTP CIEAYIOMIETO Kaapa

40 RANDOMIZE USR 15619: REM: SAVE A$ CODE 16384,6144

50GO TO 10

UYurarenu, BIAACIOIIME OCHOBAMM INPOTrPAMMMPOBAHMS, MOIYT HAaIUCcaTb CAMOCTOATEIBHO
Oosee ciokHblEe Hporpammsel Ui “ZX-mururaiizepa”, MO3BOJSIOLIME, HApPUMEp, 3allOMUHATh U
BOCIIPOM3BOANTH LIEJIbIE OTPE3KU Tejenepenad ¢ n300pakeHHeM, Kak Ha BECh Kajp, TaK U B C)KaTOM
1o 1/16 axpana Bupe.
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