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[TpuBer Bcem momp3oBarersiM MolnHeimero kommneorepa ZX-SPECTRUM. Jlannas crates B
OCHOBHOM IIOCBSILIIAETCSI CYACTIMBBIM BllajienbliaM arperara noj HazBanueMm "BAJITUK", B nelt s
MOTIBITAIOCh PACCKA3aTh BaM O TOM KaK pacIIUpUTh MaMATh Bamero xomma o 512K.

Wtak, mpouuTaB 3aroJIOBOK BbI 3aropeiiuch >KEJIaHWEM CPOYHO Pa30rpeTh MasIbHUK U
MTHOBEHHO IIOJIyYUTh »ejlaeMblil pe3ynabTar. Ho mpouecc pacimivpeHuss nmamsiTd TauT B cede
MHO>KECTBO MOJBOJAHBIX KaMHel. IlosTomy He OynemM TOpONMTHCS, a BCE CHENAaeM IO TMOPSIKY.
Haunewm:

[lepBoe TpeOoBaHME MNpeABABIAEMOE K KOMIBIOTEPY - OH JOJDKEH padoTaTh, BTOpPOE -
TpeOyeTcsl miiaTa paclIMpeHUs] MaMsTH, a TaKKe JOMOJHUTEIbHO HECKOJIBKO MHKPOCXEM, CIIHCOK
KOTOPBIX IPUBEJIEH HIKE!

KoanuectBo HaumenoBanue Bo3MmorkHas 3aMena uim Mo audukanum
1 KP1533KII5 KII7, KI110, KI115
1 KP1533TM8 ™9
16 KP565PVY7A PY7b, PY7B, PY8A, PY8b, PY8B
1 K155PE3 TOJIBKO JIJI1 COBETCKMX MUKPOCXEM MaAMSITH

MHUKpOCXeMBI TaMSATH MOTYT OBITh U UMIIOPTHEIE, THITA 51256, 42256 u npyrue, mpu 3TOM He
npugercs 3amMeHaTh K155PE3.

HemHuoro teopun

B KkoMmbroTepe TMPUMEHSIOTCS MHUKPOCXeMBbI IuHamudeckoi mamsata K565PYS5.  [lns
oOpaieHuss kK HUM TpeOyercsi mojada curHaia RAS, Bmecte ¢ yacthio aapeca (8 6ur), a 3atem
(mocne HexoTopoit 3anepikku) curHama CAS, BMecTe ¢ Ipyroi 4acTeio ajapeca. Takum oOpa3oM uis
JI0CTyNla K MHKPOCXEME aJipec HEOOXOJUMO MYJbTUIUIEKCUPOBaTh. B KoMIblOTEpE 3Ty (QYHKIMIO
ocymiecTBIsiOT  MuKpocxembl DD14-DD17  (KP1533KII112), koTopbie pa3nmelsioT —aapeca
MpUILEIIINEe OT KOHTpoJUIepa AHCILIes M MHKpOIpolieccopa BO BpeMeHH. Bcro HeoOxoaumyro
MOCJIE/IOBATEIBHOCTh  YIIPABISIONUX CHUTHAJIOB (YIpaBiICHHE MYJIbTHIUIEKCOPAMH, pa3JeiCHUC
oOpaIeHus MEKTy IPOIECCOPOM M KOHTPOJUIEPOM auciuies, hopmuposanue curaanoB RAS u CAS)
dopmupyer 13V K155PE3 (ta, kotopas ¢ Oyksoii "M" - DD26).

Muxkpocxembl KS65PY7 - umeror emxocts 256x6ut, (K565PY5 - Tonbko 64k0uT) mostomy y
HUX MOSBISETCS OJIHA JIOTOJHUTENIbHAs HOXKKa JUid BBoja ajapeca - Hora Homep 1. Eme oano
OTJIMYME MEXJY 3THUMH MHUKpPOCXEMaMHU COCTOUT B TOM, YTO B HHUX €CTh pa3HUIA B CHoco0e
yckopeHHo# anpecaruu: B PY5 - crpannunas, a B PY7 - cnoBnas. Ctpanuunas aapecanus - 3TO
KOTJla TMOCIie MOJa4d OJHOW 4YacTH aapeca W curHama RAS, MoxHO mepebuparh APYryr 4acTh
anpeca, corpoBoxkaas ee curnaiom CAS. CnoBHas aapecanusi OTIMYAETCS TEM, YTO TIOCIE MEPBOM
nmogaun curHana CAS, MOXXHO emie Tpu pasa MmojaBaTh €ro He (GOpMHUpPYsS CUTHAT ajpeca - €ro
chopMupyeT BHYTPEHHUN CUETYMK B MUKpocxeme. VMmopTHbie MHKpocxeMbl Tuma PY7 oObraHO
HUMEIOT CTPaHUYHYIO aapecaruio (kak PY5).

B BAJITUKE npuMeHeH cTpaHMYHBIN cioco0 aapecaliud KOHTpoJuIepa AUCILIes K MaMsITH, B
pe3ynbTaTe 4ero HermocpeAcTBeHHas pabora ¢ Mukpocxemamu tumna PY7 HeBo3MoxkHa. MHUKPOCXEMBI
JIMHAMHYECKON MaMsTH TPeOYIOT pereHepaliu, TO €CTh 3a ONpPECICHHBIA MEepUo] BpeMEeHHU (st



PY5 - 4 mc, mis PY7 - 8 mc) TpeOyercs oOpaTtuTcss KO BCEM CTPOKAM MHKPOCXEMbI, MHAue
coaepxumoe mamsaTu Oymer yrepsHo. B BAJITMKe k kaxmol CTpOKe MHUKPOCXEMBI 3a BpeMs
MMOCTPOCHUSI OJIHOM CTPOKH JKpaHa oOpamaroTcs JBa pasza. ITO TO3BOJIIO 00ECIeUUTh
pereHepanuo MUKpocxem Tumna PY7.

Muxkpocxema KI155PE3 - omgHOKpaTHO NporpaMMHUpyeMOe 3allOMHHAOIIEE YCTPOMCTBO
eMKocThio 32 Oaiita. DJIEMEHTOM TaMSTH SBISCTCS MEpexuraeMas THTaH-BOJIb(paMoBas
nepeMbraka. OCOOCHHOCTBIO MHKPOCXEMBI SIBIsIeTCs HU3KUK Koddduuument mpoxmra - 30%,
MI03TOMY XKeJIaTeIbHO IPUOOPETaTh HE OJHY, a TPU-YETHIPE TAKMX MUKPOCXEMbI OJTHOBPEMEHHO.

[IpakTuka

1) [Iposepka.

[Tocne mokynku mukpocxem ux HeoOxoaumo OBA3ATEJIBHO npoeputs. Mano Toro,
aMsATh MOXKHO IIPOBEPATH TOJbKO B KoMibioTepe Tuna "BAJITUK"! Ecniu Mmukpocxemsl UMnoprHas,
TO HEOOXOAMMO OIPEACIUTh, KAaKOW THUN aJpecaliud B HEH 3aJI0KeH. DTO JelaeTcsl Ha MCIPaBHO
pabotatoiem BAJITUKe - mukpocxema BCTaBiileTCs B MaHENbKY U €€ IepBasi HOXKKa 3a3€MIISETCS.
Bxurounte KOMIBIOTEp - €CJIM Ha SKpaHe BUJHBI TOHKHME BEPTHUKAJIbHBIE IOJOCKH, KOTOpBIE HE
ynaercsi yopaTb, XOTsI BC€ T€CThl MOKa3bIBalOT HcrpaBHOCTh O3V, TO MUKpOCXeMa UMEET CIOBHYIO
ajpecanuio, 1 BaM nipuaercs nepemuBath K155PE3. Ecnu ske HUKaKuX H3MEHEHHH BBl HE YBUJICIH -
BaM KpYITHO MOBE3JI0 - HUYEro MepelnBaTh HE NOTpeOyeTcs.

2) CMeHa MHKPOCXEM.

[Tocne mpoBepku - 3amaiika (mpaBna, mepea TUM TPeOyeTcs BbIMaiKa CTapblX MUKPOCXEM)
JloOpblit COBET: HE MbITAHTECh BBINASATH CTapPble MUKPOCXEMBI - YPEBATO MOCIEICTBUAMHU, UX TOPA310
IpoLIe BBIKYCUTh K YepTsAM cobauynuM. MecTo moJ MUKpOCXeMaMH JOJDKHO OBbITh UJ€aJIbHBIM - 0€3
COIUIEH U pa3pbIBOB.

TapakaHbl MaMATH KEJIATEIbHO Cpa3y CHasATh MOINAPHO, Tak, Kak Obuin crasHbl PY5-pie Ha
IiaTe - oJiHa Ha oJHO# (nmeetcs B Buay 128k Mamimub). [Ipu 3TOM Takke Kak M paHbIIIe y BEPXHUX
MHKPOCXEM OTTHOaeTcsi B cTopoHy 15-as Hora.

24) Eciu xomrt - 128-0if, a maMsTh - UMIIOPTHASI.

B sToMm ciryyae maMsiTh MOXHO MPOCTO 3alasiTh, IPU 3TOM COEIMHHUB BMECTE BCE IEPBbIE HOTU
CBEOIKEBIASHHBIX MUKPOCXEM M TpHIasB ux Ha 3emio. (Bce ocrambHOE MODKHO OBITH aOCOJOTHO
TaKke, KaKk ObUIO paHblie MpH Ku3HU PY5-pix.) BritounB arperat Bl HE JOJDKHBI IOYYBCTBOBATH
M3MEHeHH, 9ToOBI MOIYYHTh B pacnopspkenue 512 kuio, Tpedyercss mpunasTh eme ABe MUKPYIIKH,
HO 00 3TOM HMXKE.

25) Ecnu koM - 48, a mamsITh - UMITIOPTHASI.

Ecnm ke BaM He MOBE3JIO IIO KM3HU M BBl ObLIM oOmamareneM 48-0ff MamIWHBI, a IIaMITh
TaKXKe yIaJoch MPUOOPECTH UMIIOPTHYIO, TO CHayaja MOCTYyMaiTe Tak, KaKk HAIMCaHO B MHCTPYKIIUU
o pacmupenuto 10 128k. Ho ects oqHO otnuume - 1-ple HOrM PY7-bIX HEOOXOIUMO COCIUHUTH
BMECTE U 3a3eMJIUTh. [lociie 3Toro Bam KOMIT J0JDKEeH 3apadoTaTh Kak oObruHBIN 128 arperat. Eciu
OH He 3apaboTal - TO ATO OMHKOKa PU pacIIupeHun 10 128, u s 31ech He TPUYEM.

CoBeT TpH pacUIMPeHUH: OOBIYHO KOMI cpa3y He 3amyckaercss (HE3aBHCHMO OT THIIA
NPUMCHEHHBIX MHKPOCXEM TNaMsATH). B HHCTPYKIHSAX [0 PpACHIUPEHHIO OOBIYHO COBETYIOT
3anepxuBarh curdanbl /RAS win /CAS nipu moMOIIM KOHJICHCATOPOB, 3TOT METO OOBIYHO HE JAeT
KeJTaeMbIX pe3yibTaTtoB. S Tprkabl 00xoami 3To Tak: curHain /RAS momaercs mpsimo ¢ 9-oit Horu
K155PE3, (¢ JII15-oii - orpesaercs), a curHan /CAS HuyeM HE 3aaepKMBAETCSA, METOJ JIacT
MIPEKpacHbIE PE3YIbTATHI.

2B) Jls TeX, KOMY HE MMOBE3JIO C MaMSAThIO (T.€. MUKPOCXEMBI -COBETCKHE).

B sTom ciyuae, Bam mpuzaercs nepemnts K155PE3. Bam oTHOCHTENIHHO TOBE3IIO, €CIIU ATa
MHUKpOCXeMa HaXOIUTCS Ha ITaHeJbKe, MHAYe €€ PUACTCS BBIMAsTh.



CoBeT: ecny XOTUTE BBINIASTH MHUKPOCXEMY He moBpenuB ee 3a 20 CeKyHI, TO eCTh OJHH
KOUIMAapHbIIl Ha NEpBbIA B3IMUIAJ, HO OTIMYHO paldOTaromMi Crnocod, KOTOPBIA 3aKIIIOYaeTcsl B
CIIEAYIOIIEM: OepeTe 3aXKUrajKy, BBICTaBIIsIeTe HA HEl I1aMs TOOO0JIbIIE, U PABHOMEPHO IOLKApHBast
I1aTy CHHU3Y, BBIIaUBaeTe HEOOXOOUMYI0 Mukpocxemy. Takum o00pa3oM ynaBajoch BbINASTh
npoueccop U1 BB55 - u Bce 310 ocTtaBanock xuBbIM. [locie Takol "Bbimaiiku' TpeOyercss TOJIBKO
aKKypaTHO MOYHCTUTH IUIaTy OT CJIOSi KONOTU. ECTh emje oJuH MeToJ BbIMaK MHUKPOCXeM 0e3 X
HNOBPEXKACHUs: TpeOyeTcss oueHb MouIHbI masuibHUK - 100 BarT. Takum masjibHUKOM (OH JIOJDKEH
OBITH C HIMPOKUM JKAJIOM) MOYKHO Cpa3y OTIASATh LENbINA PsiJ] HOMKEK.

[Tocne toro, kak ¢ miarel ynaneHa crapas [13Vmika, BaM HE0OXOIMMO MHPOIIUTH HOBYIO.
Haunyumumii BapuaHT - BaM yAaJloOCh HAWTH XOPOLIMM ITPOTrpaMMAaTrop, MM XOPOULIEro YeJIOBEKa C
TakuM nporpammaropoM. Ho eciam Takoil BapHMaHT HEBO3MOKEH, TO NpuaeTcs npomuTs PEmky
caMoMy (s MMEHHO TaK M MOCTYyNaa, TeM 0OoJiee, YTO MPOCTEHINUI BapuaHT Mporpammaropa Ha
ocHoBe apyroro "BAJITUKA" mue ymamock coOparh 3a 4yac, U MpPUMEPHO 3a 2 daca si Hamucal
MPOCTEHIIYIO MPOrpaMMYy IOJIEPIKKHU 3TOrO MPOrpaMMaTopa).

Jliis xenaromux codparh MporpaMmarop CaMOCTOSATENbHO MPUBOKY HEOOXOAUMbIE JaHHBIE!
IUISL TICPSIKUTAHKsI MEPEeMbIYKH TpeOyercss moaath Ha Bxoja /CS curHasl BbICOKOTO YpOBHS. A Ha
IPOrpaMMHPYEMYIO HOKKY depe3 pe3uctop conpoTusieHueM 390 OM nogaercst HMITYIIbC

Hanpspkeaus +10 BonbT, mmrensHOCThI0 50..100 Mmmmucekynn. Ecnu ke mepembpruka He
neperopena, TO JOMNYCTHUMO TOBBICUTH IPOrpaMMHpYIOllee HampsokeHue 10 14  BOJIBT.
OIHOBPEMEHHO C MPOKUTAIOIIUM MMITYJIbCOM, Ha BBIBOJ MUTaHUs mojaercst noseiieHHoe (10..14
BOJIBT) HAIIPSDKCHUE.

Hy a Tenepp npuBey BcA4eCKue MPOIIUBKU:

Tak 6pu10 B cTapoii [13Y:

Adpecthex: 00 01 02 03 04 05 06 07 08 09 OA 0B OC OD OE OF
Daonsbethex: 05 15 35 BS B2 A2 26 76 76 6E 6E 7E 7E FE E6 E1

DO WAIT \ /[
D1 AD1 / \
D2 ADO \ N / -/
D3 ADT / \

o4 cas __f —/
D4 T —\  —/ - [
DS WRE [ \
D6 DAT / \
om s [\ [ \

Kak BHIHO U3 pUCYHKA, B MPOIIMBKE €CTh MECTO, TJe mocie nmogayn curnana /RAS, nBax sl
nojaetcs curnan /CAS, nipu 3tom u3Mmensercs aapec ooparenus k O3Y: curnamom ADT, To ecth
MIPOUCXOAUT TOOUYEPEAHBIA JTOCTYN K aTpuOyTaM M K 3KpaHy. BoT mMMEHHO wW3-3a 3TOro Mecra u
OTKa3bIBatOTCs pabotats PY 7-bie.



A Tak HOJKHO OBITH B HOBOIA:

Adpecthex: 00 01 02 03 04 05 06 07 08 09 OA 0B OC OD OE OF
Downoiethex:: 05 15 35 B5 B2 A2 26 76 76 6E 6E 7E 7E FE E6 E1

DO
D1
D2
D3
D4
D4
D3
D6
D7

BHUMAHME! Curnan CAS B [13VY nomken ObITh HHBEPTUPOBAH (TO €CTh OBITH MPSMBIM Ha

WAIT

€€ BBIXO/IC).

B HOBOI1 mpoiuBKe cTpaHMyHas ajpecanys 3aMeHeHa ABOMHbIM oOpamenuem k O3Y. Ilo
ujee, dTa MpPOIIMBKA JOJDKHA padoTaTh, HO Y MEHS JIMYHO CWIJIBHO TIIIOYMJIA TaMsITh, ¥ MHE
NPHUIILIOCHh MOCTYIATh CIACAYIOMUM oOpa3oM: curHai /RAS s kak U mpex/ie 1moaBajl HAMpsIMyrO OT
I13Y, a yto6bI noayuuth curHan /CAS s Opan curHan /RAS u 3aiepkuBall €ro Toil MUKPOCXEMOH,

yepe3 KOTOPYro OH mpoxouT (1o ecth yepe3 JII15). Bo3amokHO, y KOro-1mb0 OyaeT TOYHO TakxKe.

Teneps npuBeay KOHKPETHYIO CXEMY.
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A Tenepb NOSICHEHUS K CXEME:!

[TonkmroueHue MynbTUILIEKCOpa cooTBeTcTBYeT Mukpocxemam KII7 m KII15. KII5 n KIT10
OTJINYAIOTCSI HECYIIECTBEHHO. A TpUITephl BOOOIE, KaK BUJHO U3 PUCYHKA, MOXKHO CTaBUThb XOTb
TM2-pie. Pa3Bonky He TPUBOXKY, MOCKOJBKY TaKOH HABOPOT, Kak pacmupeHue 10 512k ugaitHuK
MIPOU3BOIUTH HE OYZET, a MapsIIUe JIOAN CaMU HAIyT BCIO HEOOXO0IMMYIO0 HH(POPMAIIHIO.

[IpuBOKYy OnMcCaHNE CUTHAJIOB IO CXEME:

ADO u AD1 - 6epyrcs ¢ K155PE3 (M) (Horm 3 M 2 COOTBETCTBEHHO). DTH CHTHAJIBI
KOMMYTHUPYIOT BCIO 3TY XpPEHb, YTOOBI IOJIY4YUTh HA BbIX0/1€ HEOOXOUMYIO MOCIEI0BATEILHOCTD.

BANK_REQ - nHeoOxommmo OpaTh C IDIaThl paclIMpeHUsi, OH BbIpaOaThIBAaeTCS KOrna
nporieccop obpamaercs k aapecy Boime geM #C000 (To ecth mpu oOpalieHHH B JIOOYIO CTPAHHILY
JOTIOJTHUTEIBHOW MaMATH 3TOT CHUTHAN IEPEXOJUT B HOJIb). Ha ruiate paciimpeHusi yKe CTOUT
HEO0OXOIUMMBIN JTOrMUECKUN 3JIEMEHT, KOTOPBIA U BbIpadaThIBAET TAaHHBIM CUTHAJ, €r0 BaM MpPUJIETCS
MTOMCKATh CAMHUM, IOCKOJIbKY CXEMBbI paCIIUPEHUS UMEIOT Pa3Inyus.

15625Hz - Gepercs ¢ DD22 nora 13 - sto KP1533ME10, 3TM cHTHAIOM TIPOU3BOIUTCS
pereHeparysi J10IOJHUTENbHOMN MaMSITH.

D6 u D7 - curnaibl ¢ IIMHBI JAaHHBIX IPOIIECCOPA.

RESET - kako#i-To HUKOMY He TIOHSTHBII CUTHAI...

7FFD STROBE - curnan o6pamenus k nopty #/FFD, cHuMaeTcs ¢ miatel pacimpeHus.
OOBIYHO €r0 MOXHO MOJIYYUTh Ha TAKTOBOM BXOJI€ PETUCTPaA, KOTOPHIN OTBEYaeT 3a OAaHKU MMaMSTH B
128-oi1 mamuHe.

[Tepexirouatenns SAL - mepexmodarens pexxuma 128-512x

M A9 - curnai, pagy KOTOporo, COOCTBEHHO, M COOMpPAJIach BCS ATAa CXeMa - ero MmojarT Ha 1-
pie Horu Bamux PY7-pix. (IIpeaBaputenbHO OTOPBAB UX OT 3E€MJIH.)

Baare-to B TaHHBIX MOMEHT, (TOJIBKO €CIIM BCE CIasHO Oe3 COIUICH M TIIFOKOB), BAlll KOMIT
JOJDKEH paboTaTth co BceMH 512-10 KMJIOTpaMMaMH CBOEH HEOOBSATHOW mamsTH. BirouuTe ero u
MPOBEPhTE ATO. KaK TOBOPUTCS, NMPH HCIPABHBIX JAETAISAX IPABMWIBHO COOpaHHOE YCTPOMCTBO
HayumHaeT paboTaTth cpasy.

Ecmm komMn 3apaboTtan, a BCe MPOTH OINPENENSIOT, YTO y Bac Tyd4a IaMsATH, TO JUIS
nanpHene 6e3c00iHO paboThl Ballero arperara, BaM HaJI0 OTKPBITh OKHO, BBITJISHYTh Ha YJIUILY
U CO BCEW MOYM FapKHYTh!
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