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1 BBepgeHue

ITox 6a3oBoit koHUTypanmelt komnbioTepa ZX Evolution mogpasymeBaeTcst KOHGUTypaLusi,
KOTOpasi [OCTaBJIAeTCA U MO 4epyKUBaeTcs npoussouresem. IIpoussoguresns oCyLeCcTB/seT
TIOZI/IeP)KKY Y pa3BUTHe 3TOW KOHGUTypaLiU 1 UCTIpaB/ieHUe HaiileHHbIX B Hell omr6OoK. ['pyrina
NedoPC He nogep>kuBaeT KOH(MUTYpPAI[UK CTOPOHHUX Pa3pabOTUMKOB, B C/iydae TpobieM ¢
TaKUMU KOHPUTYpaLUsiMy, obpaliaiiTech HEIoCpeCTBEHHO K UX pa3paboTuyrKam.

ba3oBas koH(UrypaLys COCTOUT U3 CIeyIOLUX KOMIIOHEHT:
*  Koudwurypauus ans FPGA EP1K50QC208;
e IIporpamma ayiga MUKpOKOHTpo/ulepa ATMEGA128.

KoHduryparus rocrassieTcs B Buzie OMHapHOro daiina (zxevo_fw.bin), KOTOpbIi MOXXHO
3arpysuth B MUKpOKOHTpo/uiep ATMEGA 128 ¢ nomoripio BOOTLOADER'. OGHOB/IeHMEe
KOH(UryparLui, Takxe rporssogurcs ¢ nomoiisio BOOTLOADER.

Konduryparus FPGA uHTerpupoBaHa B IporpaMMy MHUKPOKOHTposiiepa. KondurypupoBaHve
FPGA nipou3BoAUTCs TIpY BK/IFOUEHUU WIIW >Kerle3HOM cOpoce KoMIbloTepa.

Vi3meHeHre Bepcur 0a30BOM KOH(MUTYpaLMy Mofipa3yMeBaeT u3MeHeHue JIFo00i u3 uim 06enx
KOMITOHEHT.

1 BOOTLOADER — 6a30Bblif 3arpy3urk. HersmeHsiemast uacThb naMsTh MUKpokoHTposiepa ATMEGA 128, koTopast
TipeiHa3HaueHa /ISl 3arpy3Ky Uau 00HOB/eHus1 mamsitu nporpamm ATMEGA128.
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2 YnpaBnsawule KOHTaKTbl KOMNblOTEpa

Yrpagsisitoliie rpymnIibl KOHTAKTOB KOMITbIOTepa, MpejHa3HaueHsl /jisl yTripaB/ieHust paboToii
KOMITBIOTEpA C TIOMOLL[BIO MT0/ICOeJUHEHHBIX K HUM 37IeMEHTOB YIIpaB/ieHus (HarprMep KHOTIOK Ha
KOpITyCe KOMITbIOTepa).

2.1 Hard reset (nosHbIl c6poc)

['pymma koHTakTOB «Hard reset» ocCyIriecTB/sIeT MOHBINA cOPOC KOMITbIOTEpA (C TIepe3arryCKoM
TIPOLLIMBKYA MUKPOKOHTPOJIIepa U nieperiporpaMmupoBaHrieM FPGA) nipy 3aMbIKaHUM KOHTAKTOB.
@DyHKLMOHMPOBaHYE He 3aBUCUT OT UCI0J/Ib3yeMOM KOH(UTrypaLiy KOMIIbIOTepa.

PekomeHnpyeTcst mpy ucrnosb3oBaHuM ctaHgaptHoro (AT nmu ATX) Kopriyca NoAcoeUHUTb K
KHoIKe «Reset» koprmyca.

Buumanue! Hard Reset He obecneuuseaem COXpaHHOCTh COZIEPKUMOTO TIaMSITH KOMITbIOTepa
(Hanpumep, RAM-[1ICKOB WM CTPaHWUEeK C UCXOAHBIMU TeKCTAMU B ajiacMe).

2.2 Soft reset (msi2kuli c6poc)

DyHKIMU TpyTINa KOHTAKTOB «Soft reset» 3aBUCAT OT KOH(GUTYpaLUH.

B 6a30Boi1 KOH(UrypaLyy Ha 3Ty TPYIITy KOHTAaKTOB BO3/I0KeHbI /iBe (DYHKIIH:
*  MATKUi cOpoc KommbroTepa (cOpoc mpoiieccopa U BHyTPeHHUX perucTpoB fpga);
*  BK/IIOUeHHe/BbIK/TIoueHHe ATX 6/10Ka MUTaHUS.

PexkomenpyeTcst 1pu MCIo/b30BaHUM cTaHAapTHOro ATX Kopryca nozcoeVHATh K KHOTIKe
«Power» kopryca. B 3ToM ciiydae BK/IFOUeHHe KOMIIbIOTepa OCYLLeCTB/IeTC OAHOKPAaTHBIM
HakaTueM KHOIKU. OTK/II0UeHre KOMIIbIoTepa OCYLeCTB/seTCsl 0/IrOBpeMeHHbIM Ha)kaTueM B
TEUeHUHU 5 CeKyHJ.

KpaTtkoBpeMeHHOe 3aMbIKaHHe KOHTaKTOB OyZleT OCyIIeCTB/ISATh MATKUN cOpOC KOMITbIOTepa 1
YCTaHOBKY HyseBoM cTpaHuiisl ROM.

Msrkuii C6POC obecrieunBaeT COXPdHHOCTB COAEPKUMOT'O IMAMATHU KOMITBIOTEPA.

2.3 NMI (noda4ya HeMmacKupyemo20 rnpepbisaHusi Ha npoyeccop Z80)
@®yHKLMY TPyMIbl KOHTaKTOB « NMI» 3aBUCST OT KOH(PUTypaLvH.

B 6a30B0i1 KoH(bUrypalyu Ha 3Ty TPYMITy KOHTAaKTOB BO3/10KeHb! (DYHKLIUH 110J,a4uut
HeMaCKHpyeMoro IpepblBaHus NpoLieccop Ha nponeccop Z80 (aHaloruuHo ONMCcaHHOMY B 3.5).

Buumanmue! /115 revision A v B nuiat 3Ta rpyrina KOHTaKTOB Ha3biBaeTcsi « Turbo», HO
VICTI0/Ib3YeTCsl KaK KOHTAKThI [i/1s1 yripasjieHuss NMI.
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3 [JononHutenbHble PyHKUUN PS2 kKnaBuatypbl

[Tpu ncnonb3oBanuu PS2 knaBuarypel ¢ kommneroTepoM ZX Evolution Mo)XHO HCI0/1b30BaTh
[IOITO/THUTE/IbHbIEe BO3MOKHOCTH I10 YIIPAB/IEHUIO KOMITbLIOT@POM:

*  MATKUI cOpPOC KOMIbIOTEPa;

*  TOJHBIN COPOC KOMIIBIOTEPA;

* Tiepek/OYeHHe pexxuMa BUzeoBbixoza (TV/VGA);

* Tepek/IloueHre pexxrMa ayauoBbixofa (beeper/tapeout);

* nogauya NMI Ha nipoueccop Z80.

3.1 Msekuli c6poc komnbromepa (soft reset)

Msrkuii cOpoC KOMITbIOTepa OCYIIeCTB/ISIETCS C TIOMOIIbIO KPaTKOBPEMEHHOTO (MeHee 5CeKyH/ 1)
HaKaTvs KaaBui «F12».

3.2 MonHbili c6poc komnbromepa (hard reset)
[MonHeIi cOpoC KOMMBIOTEPA C K/IaBUATyPhl MOYKHO OCYIIIeCTBUTD ABYMSI CIIOCOOaMMU:

e [InuTenbHBIM Ha)KaTeM KaBUIIU «F12» (AMTeNbHOCTBIO 5CeK), OTK/IFoUeHe TTUTaHus B
3TOM CJTy4ae He TIPOU3BOJUTCS;

*  Haxaruem kombuHaiuu «Ctrl-Alt-Del», oTK/IrOuUeHHe TUTAHKS B 9TOM C/Tydae He
TIPOU3BOJUTCSL.

3.3 MepeknroyeHue pexxuma suoeosbixooa (TV/VGA)

Tak Kak ucronb3yeTcst 00beJUHeHHbIN BUAEOBBIX0/] (B CBSI3W C OrpaHUUYeHHeM KOJIMyeCcTBa HOT
mukpocxembl EP1K50QC208), To HeoOX0AMMO yCTaHOBUTH PE)KUM BU/IE0OBBIXO/IA:

e TV — ckaHgabep OTK/IIOUeH, BU/IEOBBIX0 paboTaeT ¢ Te/leBU3MOHHOW Pa3BepPTKOM;
*  VGA - Bk/ItoueH ckaH/jabmep, BugeoBbixos paboraet ¢ VGA pa3BepTKOM.

[TepekstoueHue pexxuma BUzeoBbixoza (TV/VGA) ocyliiiecTBsIeTCSs ¢ TTIOMOIIbIO K/IaBUIIU «Scroll
Lock». HaMKaius pexxrMa OCyIeCTBIsIeTCsl C TIOMOIIIbio cBeToAuoa «Scroll Lock» KiiaBUaTyphl.
CaeTsilijeecsi COCTOsTHUE CBETOANO/A COOTBeTCTBYeT VGA peXuMy KOMIIbIOTepa, OTCYTCTBHE
cBeyenus — TV pexumy.

BpemeHHbie napameTphl curHana VGA dopmupyemblie cKaHgab/1epoM OTJIHYAlOTCS OT
CTaH/IapPTHBIX, UTO MOXKeT ObITh MPUUMHOM OTCYTCTBUS M300pakeHrs1 Ha Bamem VGA MoHUTODE.
CrieLia/ibHO J/1s1 TAKUX C/TydyaeB BBeJEH PEXKUM C U3MeHEHHOM pa3BépTKol («60I'1»). Vicnonb3yiiTe
koMOuHaruro KiaBuil «Shift+ScrollL.ock» /st mepek/toueHus: peXXMMOB BH/I€OBBIXOIA
TV60/VGAGO.

Pescum «60I'y» siensemcs HecmaHoapmHbim 015 ZX Spectrum cogmMecmumo20 npo2pammHO20
obecneueHust u Moxcem Obimb NPUUUHOU e20 HeKoppeKmHoll pabombi (ycKopeHue, 3amedneHue,
3asucaxue). NedoPC He pekomeHOyem noCmMOsIHHO No/b308ambcs pexcumom «60I'y», mem bonee
paspabambieamb cneyuanbHO 04151 He20 Npo2pamMHoe obecneueHue.
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Buaumanue! UToObI COCTOSIHHME Pe)KMUMa COXPaHSIOCh TPY BLIK/TFOUEHWH KOMITbIOTepa, He0O0X0MMO
YCTAaHOBUThL OaTapeuKy.

3.4 lNepektodyeHue pexxuma ayouosbixooa (beeper/tapeout)

Tak kak ucronb3yercsi 00beAMHEHHBIN ayIUOBBIX0/ (B CBSI3U C OTPAHUYEHHEM KOJTHUeCTBa HOT
mukpocxembl EP1K50QC208), To Heo6XoAMMO yCTaHOBUTH PEXXKUM ayJHOBbIX0O/a:

* beeper — Ha ayMOBBIX0/ MIO/]a€TCSI CUTHA/I COOTBETCTBYIOLLUI BBIXOZY beeper;
* tapeout — Ha ay/IMOBBIXO/, [10/Ja€TCsI CUTHA/I COOTBETCTBYIOLMI BBIXOAY tapeout.

[TepektoueHue pexxuma ayZoBbixoza (beeper/tapeout) oCyIeCTBISI€TCS C TOMOLLBIO K/IaBUILIN
«Num Lock». HuKaiusi pe)xuMa oCy11leCTB/IsIeTCs € moMolLbto cBeToAuozAa «Num Lock»
K/1aBUaTypbl. CBeTsllieecss COCTOsIHYE CBeTOAMO/Ia COOTBETCTBYeT tapeout pexxumy ayAu0oBbIX0/a,
OTCYTCTBUE CBeUeHUsI — beeper pexxumy.

Buaumanue! UToObI COCTOSIHHME PeXKMUMa COXPaHSIOCh TPY BLIK/TFOUEHUH KOMITbIOTEPa, He0O0X0MMO
YCTAaHOBUThL OaTapeuKy.

3.5 MNooaua NMI (HemackupyemMmoz20 npepbisaHusi) Ha npoyeccop Z80
[Togaua NMI Ha riporjeccop Z80 ocyliijeCTB/IsSeTCS ABYMs Criocobamu:

*  CMOMOLIbIO K1aBuIM «Print Screen» PS/2 kaBuatypbl

* TlepeBomom Outa 3 mopta #xxBF u3 1 B 0 (cm. cTp. 41)

* YcraHoBKOM ajipeca noBylKy B rioptax #00BD/#01BD (cMm. cTp. 24) u pa3peliieHust
noBymiku 6utom 4 nopra #xxBF (cMm. cTp. 41)

3.6 Pea2ynuposka paspeweHusi PS/2 mbiwu

PerynvpoBka paspelieHusi PS/2 Mbliilii BO3MOKHA TOJTBKO /11 MblLlIel, KOTOpble TIO/1eP>KUBAOT 3Ty
¢yHKUMI0. Kak nMpaBusio 3TO ONTHUeCKUe U Jla3epHble MBIIIH.

[vana3oH no/ep>KruBaeMbIX pa3peliieHui PS/2 MbIiiu:

3HaueHue Paspewenue
0 1 orcueT Ha MM
1 2 OoTCyeTa Ha MM
2 4 orcueTa Ha MM
3 8 oTcueTOB HAa MM

PerynupoBka npoucxouT 0JHOBPEMEHHBIM Ha)KaTheM [JiByX KjaBuIl PS/2 mbliiv (71eBOU U MPaBoi)
Y yTipaBJisAioLLel K1aBuiu Ha PS/2 knaBuartype:

* keypad "*' - cOpoc 3HaueHus paspenierus B 0 (TI0 yMO/TUaHHIO);
* keypad '+' - yBeniMueHue 3HaueHUs pa3pelleHys Ha 1;

* keypad '-' - ymeHbllleHre 3HaueHHs pa3pelleHus Ha 1.
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Buaumanmue! Uto0b1 3HaUeHHe pa3pelleHrsl COXPaHsIOCh TIPY BBIK/TIOUeHUH KOMITBIOTepa,
HeoOX0IMO YCTaHOBUTL OaTapeliky.
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4 ApXuUTeKTypa: ooue nosioXXeHus

ZX Evolution umeet Ha 60pTy 4 merabaiita O3Y u 512 kunobait I13Y, KOTOpbIe AOCTYITHBI Uepe3
C/leflyrollye MoZieny yrpasiieHus namsaThio: ZX Spectrum 48k, ZX Spectrum 128k (nopt #7FFD),
pentagon 1024k (agpecatus uepe3 nopt #7FFD), ATM?2 (agpecatius Merabatita O3Y), a Takxke
JOTIONTHUTE bHBIN PEeXXUM afpecany Bcex 4 merabait O3Y. Bee 512 kunobaiit [13Y agpecyrorcs
110 mogen ATM?2, nipy 3TOM [OTIIOJIHUTE/IbHO CYILleCTBYeT BO3MOXHOCTS 3amnucy B [13Y, kotopoe
peanm3oBaHO Ha MukpocxeMme flash-namsru.

B apxuTekType KOHTpO//IepOB AUCKOBOAA beta-disk mosiB/isieTcsi MOHSITUE TeHEBBIX TTOPTOB,
[OCTYIIHBIX TOJIBKO IIPU OIpe/e/éHHbIX yCa0BuAX. B koMmnbroTepe ATM?2 nosBisroTcs
JIOTIOTHUTE/TbHBIN HaOOp TEeHEBBIX MOPTOB (MCIO/Ib3yeMbIX, B YaCTHOCTH, JJIsl YIIPaB/IeHHUS
TIaMSITbIO) U [IOTIOJTHUTE/IbHBIE CITOCOOBI BK/TFOUEHHUST TaKUX TIOPTOB (B YaCTHOCTH, PEXKUM
yZiep>KaHus TEHeBOro pexkuMa npu BbirosiHeHUH u3 03Y). OpHako, B ATM2 ocTaéTcsi ofHO3HauUHast
CBSI3b MeXX/ly TeHeBbIM pexkuMoM U BkatoueHHeM [13Y TR-DOS. B apxutekrype ZX Evolution npu
MOJTHOU noffiep kke pexkumoB ATM?2 rosiB/isieTCsi BOSMOXKHOCTD yiepKaHUsl TEHEBOTO peXKuma
noptoB 6e3 Bkmovyenus [13Y TR-DOS.

Konuenuus noptoB BBoAa-BbiBoga 4151 ZX Evolution cyijecTBeHHO OT/iMUaeTCsl OT OHOM B IPYTHX
CIeKTPYM-COBMeCTHMBIX KOMITbIOTepOB. [Ipexkzie Bcero, Aelmdparys Bcerja NporucxXoAnT Kak
MHUHHMYM 110 8 MyiaaimmM 6utaM. KaueCTBEHHO OT/IMUAETCsI JIOTHKA OJIOKMPOBAHUS TIOPTOB KapTaMM
ZX-Bus: ec/iu B IPYTUX CIIEKTPYM-COBMECTHUMBIX KOMITbIOTEPAX KapThbl OJIOKHUPYIOT TIOPTHI
MaTepUHCKOM T1aThl (M ApYT pyra, IpU HaJM4UX HeCKOJbKUX CJI0TOB), To B ZX Evolution,
Hao000pOT, BCe MOPTHI, MPUCYTCTBYIOIIME HA MaTePUHCKOM I71aTe, He 'moxoaT Ao KapT ZX-Bus.
Mexannsm IORQGE wucrionb3yeTcsi KapTamu JIUILIb J71s1 6I0KMPOBaHKs APYT Apyra (B Mopsiike
pacrosioxkeHusi B ¢siotax). OTcrofa cieffyeT BaXXHbIN BBIBOZ, — JIFOObIe KapThl, JyOIMpyroIre
KaKy0-I00 (pyHKIIMOHA/TBHOCTh MaTepPUHCKOU TIaThl (MMEFOILHe TTOPThI, COBIA/JAtOLI[He C
cywectByroiumu B ZX Evolution), Takue Kak KOHTPOJ/Iepbl KJaBUaTypsbl, Mbllky, IDE, SD-kapT u
T. 1., paboTarb He bydym.

B panbHeliieM J/1s KaXX0ro 1IOPTa YKa3bIBAKOTCS PEXKUM ero BUAUMOCTH (TeHeBOM JOCTyIeH
Bcerza: «shadow», «noeshad», «always»), OCTYIHOCTB ero /jisi UTeHH!sI WK 3aliCh (TOJTBKO
YTeHHe, TOJBKO 3aMiCh, uTeHre U 3aruch: «RO», «WO», «RW»). Takke yKa3bIBaeTCs afjpec TopTa
mibo B Buge «#xxFE» (memmdparus Tomabko 1o miagmmM 8 butam), 6o B Buge «#7FFD»
(meumdpanys He TOBKO 110 MIaAMM 8 6urtam). [1epBbIii BapHaHT yKa3aHus afjpeca MopTa
TIPUMEHSIETCS TAKXKe U B C/Ty4dae, ecyivd Kakve-inbo agpecHble vy A8..A15 UCTIONB3YIOTCS Kak
nH(opMaLMOHHBIE BXO/bI (HarprMep, Habop MOPTOB /17151 TepeK/IoueHust cTpaHul] B 16k okHax
nipoueccopa: #3FF7, #7FF7, #BFF7, #FFF7), nipu 3TOM B ONMCaHXy NIOPTa YKa3bIBaOTCS
KOHKpeTHbIe 3HaueHusi cTapiiero Oaiita agpeca, KOTOpbIe TOJIBKO U CJ/ieflyeT UCI0Ib30BaTh. B
c/lyuae yKasaHusi 16-6UTHOTO afipeca ropTa, KOHKpeTHbIe OUThI CTapliero ajipecHoro Oaiira,
UCTI0/Ib3yeMble NpU Jiellnu(paLi, HAMEPEeHHO He YKAa3bl8aromcs ¥ MOT'YT U3MEHSThCS OT MPOILIKBKU
K IIPOLLUBKe.
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5 ApxuTekTtypa: ynpaBsieHUue namaTblo

Ynpasnenue namaTeio B ZX Evolution Bo MHOTOM Cx03Ke C yrpaB/ieHHueM naMsaTbio B ATM2.
[TpuHIMNMa bHBIE U3MEeHEHHsT KacaroTCsl BO3MOYKHOCTH afjpecaiiuu Merabaiita O3Y uepe3 nopt
#7FFD (Mogenb pentagon 1024k) u aapecanuu 4 merabaiit O3Y.

B kaxgoe 16k 0KHO TIporieccopa MOXXHO IMPOM3BOJILHO BKJTIOUATh JIFOOYH0 U3 16k crpanui O3Y unu
[13Y. Cy1iecTByeT 2 He3aBUCUMBIX KapThl NIAMSTH, KOTOpbIe TiepeK/IrouatoTcst 6UToM 4 B ropTte
#7FFD. B pexxume coBmectuMocTy ¢ ZX Spectrum 128k mnu pentagon 1024k stu Be KapThl
NaMsATH NPOrPaMMUPYIOTCSI UIEHTUYHO 3a UCK/IFOUeHeM HoMepa BK/II0UeHHOHW cTpaHuLbl [13Y B
HYyJ/IEBOM OKHe TIpOLieccopa, uToObl AaHHbIN OUT pabortan, kak B ZX Spectrum 128k. OTobpakeHue
CTPaHML] IaMATH B Ka)K[OM OKHe IIpoLjeccopa porpaMMUpyeTCsl He3aBUCUMO uepe3 Clieljia/bHble
TeHeBble ITOpThl. Kpome TOro, A1 KaXKI0ro TAKOr0 OKHA CyLLeCTBYeT OIS NOAMeHbl MyIaJIINnX 3
wiy 6 OUT HOMepa BK/TFOUEHHOM cTpaHuIbl O3Y aHHBIMK M3 COOTBETCTBYIOILIMX OUT TIOpTa
#7FFD: Takim 00pa3oM obecrieurBaeTCsi COBMECTUMOCTB € pexxuMamu ZX Spectrum 128k u
pentagon 1024k. ITpu oToOpa>keHUH ke cTpaHui(bl I13Y cylecTByeT OMiys MoAMEeHbI MIaIIero
6urta Homepa ctpanulibl Ha curdas DOSEN (curnan Bgmouenusi TRDOS). BkiroueHne JaHHOTO
curHana («mepexos B TR-DOS») mpoucxoauT rnpu ucnoaHeHuu koja u3 [13Y B kakomM-11b0 okHe
npolieccopa 1o cMereHnto #3DXX B 9TOM OKHe TIpu ycTaHoBeHHOM 6ute D4 B opre #7FFD.
Brik/iroueHre POUCXOAUT NpU BbinoyiHeHUU Koza u3 O3Y («Beixog uz TR-DOS»). Kpome Toro,
IIPY ITOMOLLY COOTBETCTBYIOILIEr0 TEHeBOr0 IIOPTa MOXKHO 3allpeTUTh BhIK/IIOUeHue curHana DOS
TakKuM 00pa30M OCTaB/Isisi TEHEBbIe MOPTHI AOCTYIHBIMU MPU HcrionHeHuH 13 O3Y. Brobarok,
CYIL[eCTBYeT BO3MO)KHOCTh BKJ/IFOUEHHsI TEHEBBIX MOPTOB Oe30THOCHTE/BEHO crurHana DOS.

b

IHopm | OnucaHue

#xxBF | BkroueHue TeHeBOro pekvMa IopToB; paspelieHue 3anucu B [13Y.

RwW 1: ecrm 1, To 3armck B I13Y paspentena. 0 mocie c6poca.
always
0: eci 1, TO BK/TIOUeHBI TeHeBbIe TIOpTHI. 0 TIocyIe cHpoca.

But 0 3Toro mopra nuMeeT NMPHUOPUTET HaJ, JPYTUMHU CI1OCOOaMU BKJIFOUEHHsI TEHEBBIX
TIOPTOB: TEHEBOW PEXXMUM BKJItOUaeTcsi 6e3ycoBHO npu 3arvcy 1 B 3ToT ourt. T1pu 3ammcu
0 BK/TIOUeHHe TEHEBOTO PeXKMMa yTIpaB/sieTCs JPYTUMH CI10Ccob6aMu, HarpuMep TOpToM
#xx77 v niepexogoM B TR-DOS. [TanHbiii 6ut He gkatouaem TR-DOS.

HanHblii nopT omcymcmayem B ATM2.

I[Tpu utenun: 6uthl 1:0 — MocsieHee 3amMicaHHOE 3HauUeHuUe.

OcTranbHble OUTBI — CM. CTp. 41.
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IHopm | OnucaHue

#xx77 | Bk/IoueHHe TEHEBOro pe)KMMa MOPTOB; pa3peliieHre paboThl AUCTIETUepa MaMsITH.

WO A8: ecmu 0, TO BBIK/TIOUEHUE A9: ecrmu 0, To “HacunbHO” BKMoueHue TR-

shadow JucrieTyepa namsTu. B kakgoe OKHO DOS u TeHeBbIX TIOPTOB. 0 1ocste copoca.
TpoLieccopa yCTaHaB/IUBaeTCs
nocnefnss crpanuna I13Y. 0 noce
cbpoca.
BHumaHue! OctanbHble OUTHI (KakK OWUTBI JaHHBIX, TaK U OMTHI CTapIiiero OaiTa ajpeca)
3TOro write-only mopTa KUCMo/b3yOTCS A/ ApyTux Leneil. Cm. cTp. 41.
Bxkmouerrie TR-DOS u TeHeBbIX MOPTOB 6UuTOM A9 MMeeT IPUOPUTET HaJl BK/IFOUEHHEM
TR-DOS u TeHeBbIX [TOPTOB UCIIO/IHEHUEM CO cMelljeHus #3Dxx crpanuLiel [13Y npu
yctaHoBneHHoM bute D4 ropra #7FFD («niepexog B TR-DOS»). Korma A9=0, To
TeHeBble TIOPThI U TR-DOS BK/IIOUeHbI He3aBUCHMO OT MeCTa UCIIOJIHEHHS poLieccopa
(B T.u. u u3 O3Y).

ITopm | OnucaHue

#xFF7 | YripaBiieHUe AUCIIeTYepOM CTPAHHULI.

WO 5..0: uHeepcHble OUTHI HOMEepa CTPAHUIIBI, BKJIFOUAeMOT0 B OKHO TTpPOLieccopa.

shadow

Hoctynabel 16k crpanuiipl ¢ Homepamu 0..63 O3Y (Bcero 1 MerabaiiT) ¥ CTpaHHULIBI
0..31 I13Y (Bcero 512 kunobaiT, 6ut 5 UTHOPUPYeTCs).

6: 6uT «ramnromy»: ecm 0, TO B JaHHOM OKHe Tipoiieccopa Bkrouaercs [13Y, ecm 1
— O3V.

7: out «dos7ffd»: ecnu 1, TO:

st O3Y — B ZJaHHOM OKHe TTPOMCXOUT MoAMeHa MIaJmnX 3 uin 6 OuT (B
3aBUCUMOCTH OT pexkuma ZX Spectrum 128k unu pentagon 1024k) Homepa cTpaHHULIbI
HeuHeepcHbiMu OuTamu u3 ropta #7FFD.

Nist TI3Y — mporcxXoquT MoMeHa MiIaZiiiero 6uTa HoMepa CTPaHUIIbl CUTHA/IOM
BkmoueHus: TR-DOS (1 eciiu TR-DOS Bkitouen). Kpome Toro, mpoucxogut
BK/IIOUeHUe TeHeBbIX OpToB U TR-DOS («Bxoz B TR-DOS»), eciu B JaHHOM OKHe
TPOM30MET BHITIOJTHEHHE KOJja CO cMmellleHust #3Dxx.

buter A14, A15 onpefeniitOT OKHO MPOLIeCCOpa, A/ KOTOPOro MPOUCXOUT BK/IFOUEHHEe
Tpebyemoii crpanubl. CrieayeT UCIOIb30BaTh CIeYIOIIHe apeca 3Toro rnopra:
#3FF7 — nns okHa #0000..#3FFF,

#7FF7 — nns okua #4000..#7FFF,

#BFF7 — nns okHa #8000..#BFFF,

#FFF7 — nna okna #C000..#FFFF.

3arnuch B IaHHBIM ITOPT MEHSIET CTPaHUI]Y B KaKOM /MO0 OKHe TeKyIilei (aKTUBHOM)
KapThbl amsTU. [Ipy 3TOM HeaKTHBHasl KapTa MaMsTH 0CTaéTcs HeM3MeHHOM. Kakasi
KapTa MaMsTH aKTUBHA, 3a7iaét 6uT 4 nopta #7FFD.
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IHopm | OnucaHue
#x7F7 | YnpasieHue JUCIIeTYEPOM CTPAHHULI.
WO 7..0: uHeepcHble 6UThl HOMepa cTpaHuLbl O3Y, BK/IFOUaeMOro B OKHO TIpoIieccopa.
shadow || fioctynmbr 16k crpanuis ¢ Homepamu 0..255 (Bcero 4 mMerabaiita).
buter A14, A15 onipeziesisitOT OKHO MPOLIeCCopa, /1 KOTOPOro MPOMCXOAUT BK/IHOUeHue
Tpebyemoii crpanuiipl. CieiyeT UCTOIb30BaTh CeyIOLIe afipeca 3Toro mopra:
#37F7 — nns okHa #0000..#3FFF,
#77F7 — nns okHa #4000..#7FFF,
#B7F7 — nng okHa #8000..#BFFF,
#F7F7 — nns okna #C000..#FFFF.
3anuch B JAHHBIN MTOPT MEHSIeT CTPAHULy B KAaKOM JTM00 OKHe TeKyIllel (aKTUBHOM)
KapTbl namsTU. [Ipy 3TOM HeaKTHBHasi KapTa MaMsITU OCTaéTcst Hen3MeHHoU. Kakas
KapTa MaMsITd aKTHBHa, 3a/1aéT 6ut 4 nopra #7FFD.
BHumaHue! T1pu 3anvcy B 3TOT MOPT OCTAaETC HEM3MEHHBIM PeKUM IMOAMeHbl MJIaZIINX
out Homepa crpanuilpl O3Y (6ut «dos7ffd» mopra #FF7). OgHako, 3anuchk B #x7F7
6e3ycsoBHO BKmoyaeT O3Y B okHe (oumirjaeT 6utT «ramnrom» ropta #xFF7).
HMannbiii noptr omcymcmayem B ATM?2.
IHopm | OnucaHue
#xBF7 | YripaBsieHUe AUCIieTYepoM CTPAHULI.
Vl~170d 0: Pesxxum read-only asist cooTB. okHa. 1 — pexxum read-only BkmouéH. 0 mocsie copoca
shadow

KoMmIbroTepa. JleiicTByeT B T.4. U HA ROM-cTpaHulibl, Tipe/iiarasi 0MO/JTHATe TbHbIN

YPOBEHb 3alUThI OT 3arvicu B ROM.

BHumanue: tipu BkroueHuu B okHO #0000..#3FFF cTpanunsl RAM nipu oMoy ropra
#EFF7 vnu ripu Bxoge B NMI 3amura oT 3anucy He IelCTBYeT.

buter A14, A15 oripezie/isitOT OKHO MPOLIeCCopa, AJist KOTOPOro MPOUCXOAUT BK/IHOUEHVe
Tpebyemoii crpanuiipl. CrielyeT UCIOb30BaTh CeyIOIHe ajpeca 3TOro MopTa:
#3BF7 — nns okHa #0000..#3FFF,

#7BF7 — nns okHa #4000..#7FFF,

#BBF7 — nyig okna #8000..#BFFF,

#FBF7 — nns okna #C000..#FFFF.

3anuch B JAHHBIN TTOPT MEHSIET CTPAHUILy B KAaKOM JTM00 OKHe TeKyIllel (aKTUBHOM)
KapTbl namsTU. [Ipy 3TOM HeaKTHMBHasi KapTa MaMsITU 0CTaéTcsl Hen3MeHHOU. Kakas
KapTa MaMsTy aKTHUBHA, 3aaéT 6uT 4 noprta #7FFD.
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IHopm | OnucaHue

#7FFD | B pexume ZX Spectrum 128k:

wo 6..7: He Ucr. 5: mipu 3arucu 1 |4: BLIOOP KapThl | 3: BBIOOP 2..0: 3ameLiarOT

always bnokupyertcs NamsATH (CM. sKpaHa. 0 rocse | mazmme 3
JanbHeuIas onucaHue cbpoca. burta HoMepa
3aMuch B MOPT | TIOpTOB #xxF7). CTpaHULIbI, eciu
#7FFD, no 0 rocse cObpoca. Takoe
nepexozia B 3aMelleHue
PEeXXUM paspeleHo A1

pentagon 1024k
umm Jo copoca.
0 mocsie cbpoca.

KaKoro-m00
OKHa (cMm.
orvcaHue
noptoB #xxF7).
0 mocsie cbpoca.

B pexxume pentagon 1024k:

7..5, 2..0: 3ameliatoT npu
HeoOXoJUMOCTH Mae 6
OUT HOMepa CTPAaHULIbI.

4: BEIOODP KapThl TIAMSITH.

3: BIOOp 3KpaHa.

[TporpamMMoii HauanbHOM 3arpy3Ku, xpaHsieiics B [13Y ZX Evolution (reset service) mpousBogurcst
HACTPOMKa KapT MaMsTH TaKUM o0pa3oM, uto 6uT 4 nopra #7FFD paboTaeT Kak BEIOOP CTpaHUIbI
I13Y B okHe #0000..#3FFF (basic128/basic48), outsr 2..0 (pexxum ZX Spectrum 128k) v 7..5,2..0
(pexkum pentagon 1024k) — 3ameljaroT COOTBETCTBYHOLI[Me OUTHI HOMepa CTPAHHI[bI B OKHE
#C000..#FFFF (bosee cTapiiyie OMTBI HOMepA CTPaHUIIbl PU 3ToM — 0), B OCTa/IbHBIX /IByX OKHaxX
BbICTaB/IeHbI CTPAHMLIbI, COOTBETCTBYIOII[MEe KOHpUrypaluu namsitu ZX Spectrum 128k.

ITopm | OnucaHue

#EFF7 | 2: npu peicTaBnenny B 1 — pesxum ZX 3: Ilpu BbICTaB/IeHNWH B 1 B OKHO
WO Spectrum 128k, nnaue — pexum pentagon |#0000..#3FFF npuHyguTensHO
noshad | 1024k

3HaueHue rocse copoca — 0.

BK/IrOUaeTcs HyseBas ctpaHunia O3Y. Otor
OuT umMeem npuopumem HaJ BCeMU
JPyTHUMHU criocobaMu TiepeK/rouaThb
CTPaHULIbI [TAMATH B [JAHHOM OKHe.
3HaueHue nocse copoca — 0.

BHumanue! OcTasnbHble OUTBI 3TOTO Write-only TopTa UCTO/IB3YIOTCS [J1s APYTHX LieJIei.

Cwm. ctp. 41.
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6 ApxuTeKkTypa: ynpaBJsieHUe CKOPOCTbIO npoLleccopa
PeanvszoBaHbl criefyroline CKOPOCTH MPOL[eccopa:
* 3.5 MI'y (nowait)
e 7.0 MI'y (nowait)
*  14.0 MI'y (with wait)

B pexxume 14 MTI'1j addekTHBHAsE CKOPOCTh mpolieccopa B 1.66 pa3 6osbiiie, uem B pexkume 7.0
MTI'y (1o 3amepam nporpammsl turbotest v1.0).

[171s1 TIepeK/IFoYeHUs1 CKOPOCTHU TIPOLIeCCOPA UCTIOb3YIOTCS OUTBI B TTOPTaXx:

ITopr #xx77, |Ilopt #EFF7, |Yactora mnipoijeccopa, MI'
out 3 our 4

0 1 3.5

0 0 7.0

1 X 14.0

I[Tocne cbpoca nporeccop paboraet Ha yactoTe 7.0 MI'm.

7 ApxXuTeKkTypa: Bugeopexvumbl

ZX Evolution nogaep>xuBaeT creyoliyie BUe0peXUMbI:

* CraHgapTHbeli ZX-pexkum 6912 Gaiit

* ZX hardware multicolor, oTnyaroiuiicsi oT cTaHAapTHOTO ZX-peXKrMa Haluuuem
OT/Ie/IbHOTO OaiiTa aTpulyTa Ha KaXKAbIM OAMT MHKCesIeH

* 256x192 16 uetoB no craHaapty Alone Coder'a

* 320x200 16 useros no cra"gapry ATM

* 640x200 hardware multicolor no crangapry ATM

* TekcroBbili pexkum 80x25 no crangapty ATM

Kpowme Toro, noggepxuaercs naaurpa rno crangapry ATM.

7.1 Bbi60p BUOEOPEXUMOB

Bri6op BUieopekuMa ocyiiecTB/sieTcss KomouHaiyeli out B moprax #EFF7 (noshad, WO) u
#xx77 (shadow, WO) B cooTBeTCTBUHM C Tabnuijeit:

ITopt #EFF7, | Ilopt #EFF7, |IlopT #xx77, | Buseopexum
our 0 our 5 outsl 2..0
0 0 011 CrangapTHbIi ZX-pexxum
0 1 011 ZX hardware multicolor
1 0 011 ZX 256x192 16 yBetoB
0 0 010 ATM 640x200 hardware multicolor
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0 000 ATM 320x200 16 118eTOB

0 110 ATM TexkcToBbIi1 pexkum 80x25

0 111 ATM-110100HBIM TeKCTOBBIN peskuM 80x25 B oHOM
CTpaHuLle

Bce gpyrue koMOMHAIL[MM yKa3aHHBIX OUT SIBJISIFOTCSI HEBA/IMAHBIMY, TTOBe/IeHHe KOMITbIOTepa Mpy
yCTaHOBKe TaKWX KOMOMHALM1 He OTipe/ie/ieHO ¥ MOXKeT U3MEHUTHCS B TIOC/Ie[YIOLUX BePCHUsIX
npoivBku FPGA.

7.2 Manumpa

[ManuTpa 3azaét oTobpaxkeHre 16 JOCTYITHBIX [/1s K&XKA0TO BUJeope)Kuma 1 bopztopa 1iBeToB B 64
anraparHbeIX 1BeTa (Kaxkast u3 KoMoHeHT R,G u B umeet 2-0uTHbIe Tpajalfiu IPKOCTH, OT
YEpHOTO /10 MaKCUMasbHO HackllljeHHOro). [1pu copoce kommbiotepa [10 B I13Y ycraHaB/ivBaet
TaJINTPYy B PEKUM COBMECTUMOCTHU ¢ ZX-Spectum, T. e. 11BeTa, 0ToOpa)kaeMble B CTaHAAPTHOM Z X-
pe’kume, COOTBETCTBYHOT LjBeTaM ZX-Spectrum.

[TporpaMMHOe M3MeHeHHe TIaJIUTPhI OCYIIeCTBIISeTCs CiefyomM obpa3om. Tekyiwmii
oToOpa)kaeMblii 1[BET Orpe/iesisieT 37IeMeHT MaJIUTPhl, KOTOPbIM OyzeT usmMeHéH. [t paspelieHus
W3MeHeHHs TTa/TUTPhI Heo0X0IMMO TTPOU3BECTH 3aruch B opT #xx77 (WO, shadow) ¢ ounrtieHHbIM
burtom azpeca Al4 (BHumMaHue — ocTaibHble OUTHI (KakK OWTHI JaHHBIX, TaK U OUTHI CTapILero
OaiiTa afjpeca) 3TOro MOpPTa UCIIOB3YHOTCS /IS IPYTUX Liefield — cM. cTp. 41). HoBoe 3HaueHMe
3/ieMeHTa Ma/IMTPhl YCTaHaB/IMBaeTcs 3anuchio B opT #FF (WO, shadow), KoTophlii npu
ouniieHHOM bute A14 ropta #xx77 HauMHaeT 0OHOBPEMEeHHO BBITIONHATL (DYHKIMY TIOpTa
KOHTpOJI/Iepa AUCKOBO/IA U 110PTa YCTaHOBKU Ma/IUTPHI.

Wurepniperanus 3anucbiBaeMoro B 1opt #FF 3HaueHus:

Bur 3amuceiBaeMoro | 3HaueHue
DaiiTa

~8

YcraHaB/ivBath B 1 71711 KOPPEKTHOH pabOThI KOHTPOJLIEPA IMCKOBO/IOB

YcraHaenuBath B 1 /7151 KODpPeKTHOM pab0oThl KOHTpOJIIepa IHCKOBOZIOB
~R
~B

Iyt komroHeHTOB 1iBeTa Rr, Gg u Br 3anuceiBaemsbiit 6aiit Oyzet ~{grbGOORB}, rae '~' 0603Hauaet
TOOUTOBYIO MHBEPCHIO.

ol (MW IA U |
2
(@)

[Tpumeuanue: ynoOHO U3MEHSITh TAJIMTPY B MOMEHT OTOOpaskeHHs1 OOptopa: B 3TOM CiIydae
TeKYLI1M 0ToOpakaeMblii LIBeT siB/isieTCsl LiBeToM Oopztopa. [ist Toro, 4yTobbl rpoLecc u3MeHeHUs
NIa/IMTPHI He ObIT BUJEH Ha KpaHe, ero cjiefyeT MPOBOAUTD B TpoLiefype 00paboTKH KaZipoBOro
nipepbiBaHus (BapuaHT — mnocyie koMaHzabl HALT).
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7.3 Bopowp

Bopatop — BuayumMasi 061acTh SKpaHa, HaXOAIasiCs 3a Tpejie/iaMy TIMKCesIel, orpezesnsieMbIX
KakuM-y1nb0 BuieopexxuMoM. LBet 6op/topa 3azaércsi buramu 2..0 3anvcbiBaeMbIX 3HaUeHUH B
noptel #FE (RW, always) unu #F6 (RW, always): npu 3anvicu B nopT #FE Bo3M0)KHO yCTaHOBUTb
ugeta 0..7, ipu 3anucu B #F6 — 8..15. Cm. cTp. 41.

7.4 Adpecayusi BUOEOPEXUMOB

[l71st K&KI0TO BUIeOpeXXrMa CyIIleCTBYeT 110 /IBa Habopa CTPaHUII, U3 KOTOPBIX OCYIIeCTBIISeTCS
BLIOODKa BU/le0/jaHHBIX. BeiO0p Habopa cTtpanull onpeziesisier out 3 ropra #7FFD (WO, always).
CTpaHUIIbl, COOTBETCTBYIOIHE eIMHUYHOMY COCTOSTHUIO 3TOTO OWTa, TPUBE/IEHBI B OTIMCAHUSX
PEe’KUMOB B CKOOKax.

7.4.1 CTtaHpapTHbIN ZX-pexum

Bri6opka u3 crpanuiibl 5(7). TTMKCeM KaXKI0i CTPOKU COCTOAT U3 OUT HerpephIBHOW OalTOBOM
CTPOKH (TIOPSIIOK BbIZIAUM OWT U3 OTAe/bHOr0 OaiiTa — OT CcTapilero 6ura K MaaJiiemy).
HauanbHble cMertieHUst 0aUTOBBIX CTPOK BBIUMC/ISIOTCS M3 HOMepa Y crpoku (Y=0..191, Y=0 ans
BepxHel CTPOKH) ciienyroiuM obpazoM: pixoffset = { Y[7:6], Y[2:0], Y[5:3] } << 5, rae Y[m:n] —
BBIOOPKA COOTBETCTBYIOIIEH OMTOBOM MOC/Ie0BaTe/IbHOCTH M3 BeJTMUMHLI Y, {} - KOHKaTeHaLus
OUTOBBIX TIOC/IE/[OBATE/ILHOCTEH B UMCII0, << - CABUT BJIEBO Ha yKa3aHHOE YHMCJI0 OUT C
3aro/IHeHneM MIaJIIX OUT Hy/ISAMH.

buTtoBast KapTa pe>xuma /IeJIUTCS Ha KBaZipaThbl 8x8 MUKcesield, KaXK/[bIi TakKol KBaZipaT UMeeT CBOM
OaliTOBBINM aTpUOYT, PacoNIOKeHHBIH 1o cMelrieHuto attroffset = #1800 + Y*32 + X, roe X,Y —
KOOpAWHaThI KBajipaTta 8x8 nukcesneit (0,0 — BepxHuii eBbI KBagpart, 1,0 — ero cocef cripaBa u
T.J.).

LIBeT nuKcesisi, COOTBETCTBYIOIIETO eJMHUYHOMY OUTY, oripeZiesisieTcst OaiitoM aTpubyTa attr Kak
{attr[6]. attr[2:0]}. LIBeT mMKCesisi, COOTBETCTBYIOLIETO Hy/IeBOMy OUTy — Kak {attr[6], attr[5:3]}.
YcTaHOBeHHbIH OUT attr[7] MPUBOJUT K arrapaTHOM epruogudeckoi (¢ epuoaom ~1 I'iy)
WHBEPCUM BCEX CUMTAHHBIX U3 TIAMSITH OUT MUKCesel B Tipefiesiax KBazipara 8x8 mukcesiei
COOTBETCTBYIOIIEro aTpubyTa.

7.4.2 ZX hardware multicolor

JTaHHBIN pe)KUM COBIA/IaeT CO CTaHAAPTHBIM Z X-pe)KMMOM B UaCTH BEIOOPKU 0AlTOB MUKCeeH.
ATpuOyT, B OT/IMYME OT CTaHJAPTHOTO ZX-peXkKrMa, MHAWBU/YalIbHBIN Y KaXKJ0r0 OaiTa MKCesien.
Cwmerenue atpubyTa attroffset = pixoffset + #2000, e pixoffset — cMmeljeHre COOTBETCTBYOLETO
OatiTa nukceneid. MiHTepriperarus 6aliTa arprbyTa Takasi >ke, Kak B CTaHapTHOM Z X-peXXuMe.

7.4.3 ZX 256x192 16 uBetoB

B naHHOM pexkuMe Jijisi Kak0ro 6/10Ka MUKcesnei IMPUHOM 8 U BBICOTOM 1 MUKcenb MpUBeEM B
COOTBETCTBHe 0alT MUKCe/el CTaHJapTHOTO ZX-peykruMa, KOTOphIi MeeT cMmetrieHue zxoffset. s
oToOpakeHusi Oy10Ka TIMKCesiel cunThiBatOTCS 4 Oaifra:

* byte0 — crpanuua 4(6), cmerienue zxoffset + #0000
* bytel — crpanuiia 5(7), cmetrienue zxoffset + #0000
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* byte2 — crpanuua 4(6), cmeiienue zxoffset + #2000
* byte3 — crpanuiia 5(7), cmetrienue zxoffset + #2000

Kaxp1ii iiKcess 6/10Ka nmukcesneli (csieBa HaripaBo) uMeet 1iBeta: {byte0[6], byte0[2:0]},
{byteO[7], byteO[5:3]}, {bytel[6], bytel[2:0]}, {bytel[7], byte1[5:3]}, {byte2[6], byte2[2:0]},
{byte2[7], byte2[5:3]}, {byte3[6], byte3[2:0]}, {byte3[7], byte3[5:3]}.

7.4.4 ATM 640x200 hardware multicolor

Pasgenum MaccuB riukcesnedi 640x200 Ha 6/10KH, KaXK/bIi BbICOTOM 1 TTMKCe/Tb U IMPUHON 16
(6;10km 16x1). BBegém koopauHaThl Takux 0/0koB X,Y ( BepxHuii yieBbiid 6510k — 0,0; ero cocen
cnpaBa — 1,0; cocen cauzy — 0,1 u T. ., X=0..39, Y==0..199). Beeném cmeiienue offset = X +
Y*40. [1n51 orobpakeHus1 6/10Ka MUKCesel CUNTHIBAIOTCS 4 GaiiTa 1Mo ceAyomyM aapecam:

* byte0 — crpanuiia 1(3), cmetrienue offset + #0000
* bytel — crpanuua 5(7), cmetenue offset + #0000
* byte2 — crpanuna 1(3), cmemenue offset + #2000
* byte3 — crpanuua 5(7), cmetienue offset + #2000

B nipeznenax kaxxgoro 6;10Kka ectb ZiBa Oaiita mMKcesiel v iBa 6aiita arpubyToB. [/s1 1eBbIxX 8
nMKcesiel 6/10ka 6aiT rkcesieit — bytel, 6aiiT arpuOyToB — byte0; a5 ipaBbIX 8 MMKCeseH,
COOTBETCTBEHHO, byte3 u byte 2.

Wutepnpetanus Oaiita arpubyToB: {attr[6], attr[2:0]} — 11BeT, COOTBETCTBYIOIIUI e JUHUUHOMY
bury u3 bGatita nmukcesne, {attr[7], attr[5:3]} — 1BeT, COOTBeTCTBYIOIIMI HY/IeBOMY OUTY.

7.4.5 ATM 320x200 16 uBeTOB

Maccus mikcesnedt 320x200 pa3gensieM Ha 6;10ku 8x1 1 BBOJUM UX KOOPAUHATHI X,Y aHaOTMUHO
pexkumy 640x200 hardware multicolor. Tpebyemsie 151 oToOpakeHHs: 6/10Ka 4 GaiiTa CUMTHIBAIOTCS
T0 TeM ke azipecam, uto U B pexxuMe 640x200 hardware multicolor. CocTaBnieHue nukcesnei u3
3TUX 4 GalT MPOU3BOJUTCS TaK >Ke, KaK U B pexkume 256x192 16 11BeTOB.

7.4.6 ATM TekcTOBbBIN pexum 80x25

BBoguMm pa3breHre MacCHBa cuMB0/108 Ha 6/10Ku 2x 1, BBOAUM KOOPAMHATHI Takux 0/10KoB X,Y
(X=0..39, Y=0..24). B nipefienax 6/10ka KoJbl IEBOT0 M MPAaBOTO CUMBOJIOB ISsym U rsym, a Takxxe
COOTBETCTBYIOIIME UM OalThI aTpUOyTOB lattr U rattr CHMTBIBAIOTCS TIO a/[pecam:

* Isym — crpanuta 5(7), cmelenue #01CO + Y*64 + X
e lattr — crpanuiia 1(3), cmerienue #21C0 + Y*64 + X
* rsym — crpanulia 5(7), cmeljeHue #21C0 + Y*64 + X
* rattr — crpanuna 1(3), cmergenue #01C1 + Y*64 + X

Ha kaxxip1ii ciMBOJT OalT aTprlyTOB MPUMEHSIETCS aHa/IOTHYHO pexkumy 640x200 hardware
multicolor.

CranpaptHas npoiuBka [13Y «EVO Reset Service» Mo)keT NpOM3BOAWTE 3arpy3Ky LIPUQTa B
fontROM mipu kaxxom copoce. ITpemycmoTpens 2 koaupoBku: CP866 1 ATM-KoanpoBKa
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(npuBeseHa Ha Puc. 1).
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Puc. 1: ATM-kooupogka wpugpma
7.4.7 ATM-noAaoGHbI TEKCTOBLIN pexxum 80x25 B 04HOW cTpaHuLe

@YHKLIUOHUPYET aHAJIOTUUHO pexxumy 7.4.6, Mesi C/IeIyIOLyt0 aZjpeCcallyto;
* Isym — crpanuua 8(10), cmerjenue #01CO + Y*64 + X
* lattr — crpanutja 8(10), cmerrjenue #31C0 + Y*64 + X
* rsym — crpanuna 8(10), cmemenne #11C0 + Y*64 + X
* rattr — crpanutia 8(10), cmerienue #21C1 + Y*64 + X

[Tpumep pacyéToB a/[pecoB CUMBOJIA U aTpUdyTa, MPH yCI0BUM UTO BuAeocTpanuria 8(10) B
agpecax 0x4000-0x7FFF:

xy2txt ;input h=x l=y xy2attr ;input h=x 1=y
;output hl=address ;output hl=address
LD A, #i1C LD A, #C7
SRL H SRL H
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RRA JR NC,.L1
RRA LD A, #87
ADD A,L INC H
LD L,H .L1 ADD A,L
LD H,A LD L,H
XOR A LD H,A
SRL H XOR A
RRA SRL H
SRL H RRA
RRA SRL H
ADD A,L RRA
Lb L,A ADD A,L
SET 6,H LD L,A
RET SET 6,H
RET
7.4.8 3arpyska wpudta gns TeKCTOBOro pexuuma

PaspelieHne 3arpy3ku mpudra BKarouaetcss ourom 2 ropta #BF (cMm. ctp. 41). O3Y mpudra umeer
00bEM 2 KumobariTa, KaXKIbIi CHMBOJT XPaHUTCS T10 azipecaM n*8..n*8+7, rie n — HOMep CUMBOJIA
(0..255). O6pa3 cumBosia 8x8 MUKceseld XpaHUTCS TIOCTPOUHO CBEPXY BHU3, OMTHI B OaiiTax
TNIpe/ICTaB/ISIOT MTUKCeTM CUMBOJIa CJ/ieBa Harpaso.

[Tocse BK/IIOUEHHs pa3pellieHus 3arpy3Ky mpudTa a06as 3arich MpoLeccopoM B aJ[pecHoe
TIPOCTPaAHCTBO namsmu 1o azpecy A (A=0..65535) mpuBoAUT K 3aricu makdxce u B O3Y uipudra
o azpecy A & 2047.

BHumaHue! B nipotiecce 3arpy3ku O3Y mipudTa peKOMeHAYeTCs BBIK/THOUaTh TPephIBaHUS WU
TIPOM3BOJUTD 3arpy3Ky B orpe/ie/iEHHble MOMEHThl OTHOCHTE/ILHO CUTHasa int, Tak Kak BX07, B
Tiporielypy 00pabOTKH MpepbIBaHuUs MPH BKIFOUEHHOM Pa3peIleHr  3arpy3Ky MpUQTa MPUBEAET K
3arpy3ke B O3Y mipudra cinydyaHbIX 3HaUeHUI 110 C/TyyaiiHbIM aZjpecam.

7.4.9 CuntbiBaHUue WpUTa TEKCTOBOIo pexnuma

CuutbiBanue npousBoguTcs nyTém ureHus: nopta #0EBE (cMm. cTp. 22), B KOTOpOM npy
BKJTFOUEHHOM TKEeCTOBOM Pe)KUMe UMTAeTCs TEKYIIHUK 0ToOpa)kaeMblid Ha SKpaHe OAlT KapTUHKH
cuMBoOJIa. VI3 3TOTO C/iefiyeT, uTo /yisi KOPPEKTHOTO CUMTHIBAHUS IIPUQTAa HeOOXOAUMO TIPUMEHSITh
CrieL{Ma/bHY10 MpOoLelypy C TOUHBIMU 3a/lep>KKaMu OTHOCHTE/IbHO Hayasla CUrHasla pepbIBaHus
TIpU CIeLanbHO C(OPMUPOBAHHOM COZ€P’KMMOM TEeKCTOBOI'O SKpaHa. [Iprmep Takoii npoueypsl
JaH B ¢atine fontread.src

7.5 ULAPLUS

Mopudukarmss ULAPLUS paciuvpsieT naauTpy cTaHapTHOro ZX-pexkuma u pexxuma Z X
hardware multicolor.

[Ipy BK/IFHOUEHMU JAHHOTO pe)Xxuma UCIonb3yetcs gononHurensHas ULAPLUS-nanutpa, He
CBsI3aHHAsi C OCHOBHOM. VHTempeTalys Oaiita aTpubyToB attr:
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*  6urhl 7:6 — BbIOOpP 0fHOI 13 4 oananuTp naautpsl ULAPLUS

*  6uThl 5:3 — BEIOOp HOMepa 1jBeTa PAPER

*  6ursl 2:0 — BbIOOp HOMep 1BeTa INK
[Manutpa ULAPLUS umeet 64 1o3uiyy 1 3a1aéT LIBET C/IeAYIOIIMM 00pa3oM:

* 1nBeT PAPER — u3 sieMeHTa naiuTpbl ¢ HOMepoM attr[7:6]*16 + attr[5:3] + 8

* 1BeT INK — u3 s/ieMeHTa nasuTpel ¢ HoMepoM attr[7:6]*16 + attr[2:0]
Kaxxast mo3uiusi mauTphl — AT, KOTOPBIM 3aJjaéT L[BET C/IeJYIOLUM 00pa3oM:

e 3e6HbIN — OUTHI [7:5]

* KpacHsbiit — 6utsi [4:2]

e CuuHuii — 6uts! [1:0]

Hns ycranoBkr ULAPLUS-nianutpsl ¥ 4151 BK/IFOUeHUsA-BbIK/roueHus pexxuma ULAPLUS
vcronb3yroTcs noptel #FF3B v #BF3B.

Bxirouenne ULAPLUS:
ULAP_ON LD BC, #BF3B
LD A, #40
ouT (C),A
LD B, #FF
LD A,#01
ouT (C),A
RET
Briktouenne ULAPLUS:
ULAP_ON LD BC, #BF3B
LD A, #40
ouT (C),A
LD B, #FF
LD A, #00
ouT (C),A
RET

YcranoBka 3nemenTta naautpel ULAPLUS:
ULAP_SET LD BC, #BF3B
LD A,<palette element number> ;0..63
ouT (C),A
LD B, #FF
LD A,<palette entry G3R3B2> ;0..255
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ouT (C),A
RET
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8 ApxuTeKktypa: NnopTbl UTeHUA KOHdurypauum n NMi

[laHHBIN pa3zes onvchiBaeT CPe/iCTBa, TI03BOJISOLIME TPOrPaMMHO CUMTaTh KOH(PUTYPaLIKIO
NaMsTy U aJUTPy KoMIbloTepa. JlaHHble cpe/icTBa MpejHa3HaueHbl B OCHOBHOM /ISl
WCTI0/Ib30BaHus B Tipotieype o6pabotku NMI.

8.1 NMNopm #BF (umeHue)

[Topt #BF nosBosisieT yntarh CBOE cofepkumoe (CM. CTp. 41).

8.2 NMopm #xxBE (umeHue)

[Mopt #xxBE nipefHa3HaueH [ijist YTeHUs1 KOHPUTypaLvy TaMsITy U MauTPbl KOMIbIOTEpA.
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IHopm OnucaHue

#00BE..#07BE | llneepcHbIll HOMep BK/TFOUeHHOW CTpaHULIbl. Pacripesenenue:

RO #00BE..#03BE — Homepa ctpanur /151 okoH #0000..#3FFF, #4000..#7FFF,

always #8000..#BFFF u #C000..#FFFF cooTBeTCTBEHHO [i/151 HY/IeBOM KapThl NaMSITH,
#04BE. #07BE — HOoMepa cTpaHML 11 €JUHUYHOU KapThl NTaMsATH.

#08BE butel «ramnrom» (cm. ctp. 11). [Topsgok 6utoB: 6ut 0 — COOTBETCTBYyeT HOMEpPY

RO CTpaHuLIbl, cautaHHOMY U3 riopta #00BE, 6ut 1 — Homepy u3 nopra #01BE u T.71.

always

#09BE butsl «dos7ffd» (cm. cTp. 11). [Topsimok Takoi e, Kak [ijisi mopta #08BE.

RO

always

#0ABE ITocnenHee 3anncanHoe 3HaueHue B ropT #7FFD.

RO

always

#0BBE ITocnegHee 3anucanHoe 3HaueHue B ropT #EFF7.

RO

always

#0CBE [ToceaHee 3amucaHHOe 3HaUeHHe B MOPT #xx77. PacnipesiesieHye OUT:

RO ouThbI 3:0 — COOTBETCTBYIOT OUTaM JaHHBIX 3:0 mopTa #xx77,

always out 7 — cooTBeTCTBYeT OUTy afpeca Al4 ripu 3anucu B #xx77,
out 6 — buTy agpeca A9,
our 5 — bury agpeca A8,
ouT 4 — uHAMIMpPYeT cocTosiHUe curiana DOS: ecsu BkimoueHo [13Y TR-DOS
CTaH/IapTHBIM MeTo/IoM (uepe3 BXof B #3Dxx), To 1, nHaue 0. IToT OUT
ripeJjHa3HaueH /7151 onpefiesieHust ¢akra, uto B NMI ripousoiuén Bxof U3
BK/MoueHHoro uepe3 #3Dxx [13Y TR-DOS. 3ot 6wt ocTaétcs B 1, moka
WCTIOJTHSIeTCS KoA, U3 BKtoueHHOM 110 NMI ctpanuiisl #FF B 0obnactu
#0000..#3FFF npu yc/oBUH, UTO B 3Ty 00/1aCTh He BK/I0Yasock O3Y uepes ropt
#3FF7 v #37F7.

#0DBE YreHHe TeKyliero oroopakaemoro 1jeta. [IpejHa3HaUeH /1J1s1 UTeHUs TTaIUTPBI.

RO dopmMar cuMThIBAEMOTr0 3HaUeHUsI COBMaziaeT ¢ (popMaToM 3alKuCbIBaEMOTrO

always 3HaueHus1 B 1opT #FF npu ycTaHoBKe nanuTpsl (cM. CTp. 15), 3a UCK/IFOUeHHEM
6uToB 2 U 3, KOTOpbIe He onpede/eHbl. [1polieflypa CUMTHIBAHUS TTATATPbI
aHaJIOTM4YHa npoLefype 3anucu (CM. CTp. 15), HO NPOU3BOAWTCS UTEHKe TIopTa
#0DBE BwmecTo 3anucu riopta #FF.

#0EBE YreHHe TeKyIIiero otoopakaeMoro 0aiita B TEKCTOBOM pexkume. [TpeaHa3HaueH

RO JJ1S1 CYUTBIBAHUS LLIPUQTA.

always [Tpumep cunThiBaHUS NpUBESEH B (aiine fontread.src

#0FBE BuTs! 3:0 — uTeHue Moc/ie[HEr0 YCTaHOBIEHHOTO 1jBeTa bopAtopa. 3Hauenus 0..7

RO always — LIBET, yCTaHOB/IeHHbIX 3anuckto B nopT #FE, 8..15 — B mopt #F6.

#10BE UreHne myaJjien 4acTy aJipeca arnrapaTHOM JIOBYIIKH

RO

always
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#11BE UrteHue cTapllield YaCTH afipeca arrnapaTHOU JIOBYIIKU

RO

always

#12BE burtel 3amuTe! oT 3anmcu (cm. ctp. 12). ITopsaok Takoi ke, Kak AJisl TopTa
RO #08BE.

always

AJITOPUTM BOCCTaHOB/IEHUSI COCTOSHUA JUCIIeTuepa CTPaHMULL:
1. 3armmceiBas B nopt #xFF7, BocctaHoBUTL OMTHI «dos7ffd».
2. Ecnu cTpaHuIia B JaHHOM OKHe IaHHOU KapTel naMsatd — ROM unmmu RAM ¢ Homepom
MeHee 64, TO BOCCTaHOBUTH eé 3amnrchio B #XFF7 ofHOBpeMeHHO ¢ TTyHKTOM 1.
3. [HOns Bcex cTpanul] RAM c Homepom He MeHee 64 BOCCTaHOBUTL HOMEDP O0NO/IHUMe/NbHOL
3arrchlo B TopT #X7F7.

8.3 Nopm #BE (3anucsb)

3armmce B ropt #BE npoucxogut nipu Beixoze u3 obpadotunka NMI. ITogpobHee cm. cTp. 25.

8.4 NMopm #xxBD (3anucsb)

Cy>kKuT [i71s1 yCTaHOBKU a/Zipeca anrapaTtHoi oByluky: #00BD — ycTaHaBivBaeT MIaJlIyto 4acTb
azipeca, #01BD — crapiyto uacTb. Pa3periiaercsi cpabaTbiBaHHe JIOBYIIKH 6UTOM 4 ropta #xxBF
(cm. cTp. 41).

ArnmapaTHasi JIoByIIIKa paboTaeT cieyrouuM 06pa3oM: ec/id MpoLieCCcop BhIMOMHSET 1K M1 ¢
yKa3aHHOTO ajpeca (YMTaeT OMKOJ KOMaH/bl), eMy He3aMeZ/IMTeNIbHO NpyuxoauT curdan NMI u co
cenyroier KoMaH/ il npoucxoaut BxoZ, B NMI (cm. Huke). [1pu 5TOM, B OT/IMUMeE OT APYTUX
Metozo0B Bxoga B NMI, curnan NMI nogaércsa cpasy ke, a He 0fHOBpeMeHHO ¢ cursaaom INT.

ITpumeuarue: ocsie Bxoga B NMI npu cpabaTbIBaHHM JIOBYIIKYA OHA OCTAETCS Pa3peIléHHOMN.

8.5 Bxod 8 NMI

[Tocne nogaun NMI (cm. cTp. 7) npolieccop NpoU3BOAUT CAeAYIOIIUe [1eHCTBUS:
1. CoxpansieT aipec ciefiytoileii KOMaH/bl Ha CTeKe.

2. 3arioMuHaeT COCTOsiHUe pa3peléHHOCTH npepbiBaHuii INT B ¢utare IFF2, ripu sToM
3anpenias AanbHeiiue rpepbiBanust INT ounctkoii ¢iara IFF1.

3. HauwnHaet BbINOMHATHL NporpamMmmy c azpeca #0066.

B momenT nogaur NMI nocsie ureHust TIpoLjeCCOpOM OUepeiHOro ONKoZa B LiUK/Ie M1 rnpoucxoaur
nozcraHoBKa B okHO #0000..#3FFF nocneaneit (c HomepoM #FF) ctpanutisl O3Y, rae 1omkeH
pacriosiaratbcst 06paboTUMK HEMaCKHUpPyeMOro TipepbiBaHust. OTHOBPEMEHHO C 3TOM IMO/[CTAHOBKOH
TpOLIeCCOpY BbI@éTcs armapartHbiii oqHoKpatHbii NOP ¢ agpeca #0066. Crieytoiiyo KoMaHay
riporjeccop rpouuraet ¢ agpeca #0067 crpanuipl O3Y #FF.

Tak Kak KOMITbIOTep TIpY He0OXOAMMOCTH TTPOM3BOJUT TIOJK/TF0OUeHHe TIoceqHel ctpaHulibl O3Y
niocie Beiziau NMI u nmogcranoBky onkoza NOP (1. e. #00) o agpecy #0066, To B ciiyuae mpuxoza
NMI B MOMEHT BBIIO/IHEHHST MHOTOOTKO/I0BOM KoMaH bl (Haripumep RLC [IX+0]),
pacronokeHHo! 1o agpecam #0063..#0066, Bo3MO)keH HEKOPPEKTHBIHM Bxo/] B 00paboTunk NMI.
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Kpome TOro, HeKOppeKTHbIM BXO/, BO3MOXKEH TaK)Ke U B CIeYIOLUX C/Iyuasix:
* 3amnuch Ha CTeK NporpaMMbl HapyluaeT eé ()yHKLJMOHHPOBaHKe.

Hauaso curnana NMI coBmagiaet ¢ Hauanom curdasa INT, Takum o6pa3om B cyTyuae pa3peléHHbIX
npepeiBanuii INT, Oyzet BoimosiHeH Bxog B NMI emecmo Bxoga B INT. Ipu Beixoze U3
obpaborurika NMI criefyeT uMeTh 3TO B BUy U IIPU HEOOXOAUMOCTH TIPO/0/KaTh BBITIO/IHEHHE
nporpammebI ¢ obpaborurika INT. B ciiyuae mogaurt NMI uepe3s nopt #BF curnan NMI takxke
NpUIET COBMECTHO co ciiefyroumm curHasoMm INT. OoHako, ipy cpabaTbiBaHUH arirapaTHON
noBy1Ky curdas NMI npuxoaut HerocpeACTBeHHO B MOMEHT cpabaThiBaHUsl.

PekomeHyembIii anropyuT™ Bxoza B NMI st ciyyast, Korga TpeOyeTcst TpOI0/DKUTE BBITTOTHEHNe
IIpOrpamMmBbl:

1. Cpa3sy nocse Bxoga B NMI (komanza ro cmerenuto #0067 B noceanent crpanute O3Y)
COXPaHUTh COZleP>KUMOe PerrucTpa CTeKa B MpeJHa3HAuUeHHYO [/Is1 3TOr0 STYerKy MociefHen
cTpanuLbl O3Y.

2. TlepecTaBUTb CTEK B MECTO, BbljleJIeHHOe B roc/eHeli crpanurie O3Y.
CoxpaHUTb BCe PEerUCTPHI MPOLieccopa Ha CTeK.

4. Y3HaTb COCTOSIHME pa3pelléHHOCTY NpepbiBaHMi MyTéM curThiBaHus (prara IFF2 komangou
LD A,Rumu LD A, I.

5. TIpu HEOOXOAWMOCTH CUMTATh TEKYIIYI0 KOH(MUTYpaI[|i0 KOMITbIoTepa 13 1opToB #xxBE.

8.6 Bbixo0 u3 NMI

PekoMeH/1yeMbIii anropuTM Bbixoza u3 obpaborurika NMI:

1. Ecm obpaboturik NMI BoeirosHsn kKomadael DI wiv EI, To ciegyeT BOCCTaHOBUTD (hiar
IFF2 nporieccopa (TeMu >ke KoMaHZaMu). IIpy 3TOM Ha/j0 C/1eAUTh, UTOOBI 0 MOMEHTa
Bbixoza u3 NMI He nipou3sonuio rnpepbiBanust INT.

2. BoccTaHOBUTBH perucTpsl npoLeccopa.
[TepecTaBuTh yKa3aTesb CTeKa Ha CTeK ITPOrPaMMBbl.

4. Bemonautk koMa"ay OUT (#BE), A. [laHHast KOMaH/ia He BIMSIET Ha COfiep>KUMoe (haros
Y PErrCTPOB MpOoLjeccopa. 3anucbiBaeMoe 3HaueHre UrTHOpUpyeTcs. [IaHHbIH 11ar yKa3biBaeT
KOMITBIOTEPY, UTO MOCJ/Ie BLITIOJIHEHUS cieaytoieit komaHzabl RETN ciieiyeT OTK/TIOUUTD
MaruHrT rocsegHel crpanuipl O3Y B o6macts #0000..#3FFF ¢ 11e/1b10 IPOJ0/DKEHUS
HOPMaJIbHOTO BBITIO/THEHUSI TTPOrPaMMBI.

5. Cpasy xe nocsie komadel OUT (#BE) , A BomonmauTts KoMaHzy RETN. B nipouecce
BBITIOJTHEHHUSI 3TOM KoMaH/bI B 0KHe miporjeccopa #0000..#3FFF BktounTcsi BMeCTo
nocsefHel crpanuLbl O3Y 3aziaHHas JUCneTyepoM CTpaHULia U MPoLieccop MPOAO/DKUAT
BBITIO/THSITH NPEPBaHHYIO0 TIPOrpamMMy.

IpumeuaHue: BBIK/IHOUEHME TIO[CTAHOBKU MOC/IeqHel cTpaHuLibl O3Y NpoucxoauT Ha 201 1o
rnopsiaKy curaan M1 rniporjeccopa nocsie 3anucy B noptT #BE He3aBUCHMMO OT TOro, Kakve KOMaH/ibl
BBITIOJIHSIFOTCS] B TOT MOMEHT.

B MomeHT BbinosiHeHWs: kKoMaHibl RETN npoucxogyut KonvupoBaHUsl COCTOSTHUST Pa3peIéHHOCTH
nipepeiBaHuid INT u3 ¢nara IFF2 B ¢nar [FF1.
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Komasner DI u ET ycranaBmuBatot duiary IFF1 u IFF2 B oquHaKoBOe COCTOSTHUE, TAKUM 00pa3oM B

C/lydae BBITIOJTHEHUS 3TUX KoMaH/, B oopaboturike NMI, noceayroirast komaHa RETN He v3MeHUT
COCTOsIHUEe pa3pelIéHHOCTH MpepbIBaHUM.

9 ApxuTeKTypa: NnopTbl BBOAA-BbiBOAA

9.1 NMopm #FE

[TopT cuMTBIBAaHUS COCTOSTHHS K/IaBUATYPhl U MarHUTO()OHHOTO BX0/1a, MMOPT YCTAaHOBKU OWUTa
ouriepa, 6MTa MarHUTO(OOHHOTO BLIXO/A, I[BeTa Ooparopa.

ITopm | OnucaHue
#xxFE | UteHue:
RW 7:1 6: tape_in 5:0 4..0: keyboard
always
3anuce:
7..5: He UCII. 4: beeper 3: tape_out 2..0: iBeT 6oparopa

YreHue KIaBHaTyphbl MPOMCXOAUT CTaHAAPTHBIM //is1 Z X-Spectrum criocobomM — yCcTaHOBKOH B 0
azipecHeIx 6uT A15..A8, COOTBETCTBYIOIIUX TpeOyeMbIM psifiaM, ZAHHbIE BCeX BHIOPAaHHBIX PSi/IOB
cknazbiBaroTcs o AND, pe3ysbrar Bo3Bpaiaetcsi B ourax 4..0. UreHue mporcxoaut 6e3 wait'os.
MarnuTtodoHHBIN BXoA, — oTenbHbIN Bxof ZX Evolution.

9.2 NMopm COVOX (#xxFB, WO always)

[Topt npegHa3HaveH /17151 BbIBOJA 8-OMTHOTO 3ByKa. 3BYK BLIBOJUTCS Ha OWUIEPHBINA BBIXOZ TIPU
MOMOILY IIMPOTHO-UMITY/IbCHOM MOAY/ISILMM C YacTOTOM oKosio 218 kI'ny. 3anuceiBaeMble

3HaueHus1 — 6e33HakKoBbIe OTCUETHI OT 0 0 255. [Tocste 3amuicyu B mopT #xxFB OUrepHbIid BHIXO/,
HaurHaeT paboTtarh B pexkume COVOX'a BIUIOTH 10 ocaenytoiei 3amnucu B opT #FE, rocsie uero
OWITepHBINA BBIXO/] HAUMHAeT pPaboTaTh B 0OLIUHOM pPeXKUME.

9.3 NMopmsbi AY/YM

ITopm | OnucaHue

#FFFD |3amuch — BeIOOp HOMepa peructpa AY/YM

RW UrteHune — yteHHe cozepkxumoro perucrpa AY/YM
always

#BFFD | 3anuch — 3anuck B peructp AY/YM

WO

always

9.4 NMopm Kempston Joystick

Kempston Joystick — nsTvkHONouHbI MaHUTyASTOP. [103BO/MSET yNpaBaaTh NpOrpaMMamH, B

KOTODBIX peasii30BaHa MojJep>kKa 3Toro Manumnysnsitopa. ObpaiiljeHue K OPTy MaHUIY/ISTOPA
TIPOMCXOIUT B Oe3BATOBOM pEXXUME.
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IHopm | OnucaHue

#xx1F | UreHue 3HaueHUs U3 MIOPTA MO3BOJISIET MOYUUTh COCTOSIHE UTPOBOTO MaHUITYJ/ISITOPA.
RO dopmart HaiiTa TIOTyYeHHOTO 3HAUeHUS:

noshad | 7.0 6: 0

2: Down

5:0 4: Fire 3: Up 1: Left

0: Right

* Fire — 1: Hakara KHoriKa «OroHb» Ha MaHuny/sAaTope, 0: He HaXara;

* Up — 1: Haxara KHoOIKa «BBepx» Ha MaHunyssaTope, 0: He Ha)kara;

* Down — 1: HaxaTa KHONKa «BHM3» Ha MaHunysATope, 0: He HaXKarTa;

* Left— 1: Ha’kaTa KHOIKa «BjieBo» Ha MaHuITysiTope, 0: He HaXkara;

* Right — 1: Ha)kaTa KHorKa «BripaBo» Ha MaHunynsTope, 0: He Ha)kaTta.

9.5 Nopmsbl Kempston Mouse

Kempston Mouse — nHTepdeiic MaHUITyISTOPA THIA «MblIllby». [103BO/sIeT ynpaB/siTh
nporpamMMaMH, B KOTOPBIX peasi30BaHa Moj/iepkKKa 3Toro MaHunyssitopa. ObpaireHue K mopry
MaHHUITY/ISITOpa MPOUCXOAUT B 6@3BaliTOBOM peKUMe.

HO,E[,[[EP)KI/IBa}OTCH TPEXKHOITOYHbIE MBIIIIH, d TdK K€ MBIIIb C KOJIeCOM.

ITopm | OnucaHue
#FADF |UreHue nmopTa MO3BOJISIET OMPEAEJIUTh COCTOSSHHE KHOMOK Y TOTYUHUTh CUETUHK
RO [I0BOPOTA KoJieca.
always | ®opwmar baiiTa moayueHHOTrO 3HAUeHUsI:
7..4: Wheel counter 3:1 2: MMB |1: RMB |0: LMB
*  Wheel counter — cueTurK oBopoTa KoJjeca;
* MMB - 0: Hakara cpe/iHss KHOIIKA MbIIIY, 1: He HaXKara;
* RMB - 0: Hakara npaBasi KHOIIKA MbILLH, 1: He HaKara;
e LMB - 0: Haxkara JieBasi KHOIIKa MBIIIY, 1: He Ha)kara,
#FBDF |UreHue nopra O3BOJISIET OMNpPee/UTh 3HaYeHHe CUeTUYMKA KOOPAUHAThI X TOJI0KEeHUs
RO MBILIH.
always
#FFDF |UteHue nopra IO3BOJISIeT ONpefe/uTh 3HaUeHUe CYeTUYMKA KOOPAUHATHI Y TI0JI0XKEHUS
RO MBIILIIH,
always

B cityudae ecsii Mbliiib He 0OHapy»keHa, U3 TIOPTOB CUMThiBaeTcs 3HaueHue OxFF.

9.6 lNopmsbI ynpassieHus 4yacamu u NVRAM

Hocryn u ynpasnexnye yacaMu ¥ NVRAM niporpaMMHO COBMECTHM C LIMPOKOM pacrpoCTpaHeHHOU
B 9KC-CCCP cxemotii Gluk Clock (ocHoBaHHO# Ha Mukpocxeme K512BU1 v DALLAS 12877,

12877A).
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IHopm | OnucaHue

#EFF7 |70t OuT 3TOTO TIOpTa yIpaB/sieT JOCTYIIOM K siueifkaM yacoOB B HETEHEBOM PeXKUMe:

WO * yCTaHOBKa OWTa 7 — paspelaeT JOCTYII;

noshad * cHsTWe OUTa 7 — 3ampeliaeT JOCTYII.
3Hauenue nocse copoca — 0.
Buumanue! OctanbHble OWUTBI 3TOTO Write-only mopTa UCOB3YOTCS AJ1s1 IPYTHX Liefel.
Cwm. cTp. 41.

#DFF7 |3anuch B nopT ycraHaBnuBaet agpec sueiiku (0x00..0xEF).

WO

noshad | IIpumeuaHue: B TeHeBoM pexxuMe 1opT #DEF7 gocTyneH He3aBUCUMO OT COCTOSTHUSI
6uta 7 nopra #EFF7.

#DEF7

WO

shadow

#BFF7 |UreHue/3anuch sTYerKU.

RW

noshad |IIpumeuanue: B TeHeBOM pesxkuMe TopT #BEF7 gocTyrieH He3aBUCUMO OT COCTOSTHUS
buta 7 nopra #EFF7.

#BEF7

RW

shadow

Tak kKak uacbl KomrnbioTepa ZX Evolution ocHoBaHbl Ha Mukpocxeme PCF8583, To cOBMeCTUMOCTh
obecrieurBaeTCs MyTeM SMYJISLUH.

Oco6eHHOCTH SMYJISILIAM:

* Tloppaep>kuBaeTcs 3anvck/uTeHue Bcex sueek NVRAM (0x0E...0x3F), no6aBneHa
BO3MOKHOCTb JJOCTYTIa K JOTOTHUTE/IbHBIM T0J1b30BaTe/ibcKUM stueiikaM (0x40..0xEF);

* [logmep)krBaeTcsi UTeHHe BCeX siueek , HeCylux AononHuTenbHble pyHKuM (0x00..0x0D);

* Tloppaep>kuvBaeTcCs 3aryCh siUeeK, YIPaB/sOLMX BpeMeHeM:

0x00 — perucTp cekyH/;
0x02 — peructp MUHYT;
0x04 — peructp 4acos;

0x06 — pervcTp JHs Hefelu;

0x07 — peructp AHs MecsLia;

o Uk W

0x08 — peructp mecsiia;

7. 0x09 — peructp rozga.

* (CrarycHble sTUelKU BO3BPALLAIOT C/IeAYIOL1e 3HaUeHUsI:

1. 0xOA - Bo3spaiaet 3HaueHue 0x00;

2. 0x0B — Bo3Bparraet 3HaueHre 0x02 (moCTyTieH Ha 3amMCh — YCTaHOBKa OuTa
data mode);
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3. 0x0C — Bo3Bpatiaet 3HaueHue 0x00 (rogaep>xuBaetcsi coctosiHye update flag),
CMOTPH HIKe 0TIoTHUTe/IbHbIe GyHKI[UHU peructpa 0x0C;

4. 0x0D - Bo3Bpauiaet 3HaueHre 0x80, cMOTpU HIKe [1OTIO/THUTE/bHbIE (PYHKLIUU

peructpa 0x0D.

* CrarycHad siueiika 0Xx0A vMeeT [JOMO/THUTe/IbHBIN (PYHKIMOHAJI.
B 31y siueliky 3anuceiBaercs agpec crpanulbl EEPROM (sHeproHe3aBrCHMMOM MaMsITH)
ATMEGA128.

* CrarycHas siueiika 0xOC vMeeT JONOTHUTENBHBIA (PYHKLIMOHAJ.

Howmep 6uta

Ha3Banue

D YHKLWS

0

Write: RESET_PS2_BUF
Read: NUMLOCK_STATE

3anuchk: YrpasaseT copocom Oydepa komos PS/2
K/1aBUaTyphl. B ciyuae ecny 6UT ycTaHOBMEH B 1,
nporcxoquT copoc Oydepa komoB PS/2 KiaBHaTyphbl
(cm. 119.6.2).

Urenue: Yrenue cocrosuus Num Lock Led Ha PS/2
K1aBuarype. B ciydae ecsim 6ut ycraHosneH B 0 —
Num Lock Led He akTHBeH, eciu ycTaHOB/IeH B 1 -
Num Lock Led aktuBeH.

CAPS_LOCK_STATE

Ynpaessiet coctossHueM Caps Lock Led Ha PS/2
K/laBUaType (3HaueHHe coxpaHsieTcs). B ciyuae ecnu
out ycraHoBneH B 0 — Caps Lock Led He akTHBeH,
ecnu ycraHoBseH B 1 - Caps Lock Led akTuBeH.

Read: SD_WP_STATE

Yrenue: UreHue cocrosgHus Write Protect SD
kapThl. Ecytn 6ut ycranoBneH B 0 — 3ammch Ha SD
KapTy HeBo3Mo)keH. Eciti 6UT ycTaHOB/IeH B 1 —
3anuch Ha SD KapTy paspelleHa .

Read: SD_PRESENT

Yrenue: Craryc HaxoKaeHUs SD KapThl B pa3beMe.
Ecmu 6ur ycranosneH B 0 — SD kapra He
ycraHoBmeHa. Eciu 6ut ycraHoBsieH B 1 — SD
KapTa HaXO/IUTCS B pa3beMe.

Read: UPDATE_FLAG

Yrenue: YCTaHOBJIEH B 1, eC/IM U3MEHUTOCH
cocTosiHue peructpoB BpeMenu RTC. 0 —
COCTOSIHME He U3MEeHU/IO0Ch.

Wirite:
ENABLE EEPROM_ READ

3anuck: Yrpasssiet focryriom K EEPROM
(oHepronesaBucumoii namat) ATMEGA128. B
c/lydae ecyii OUT ycTaHoBsieH B 0 — J0CTyTa Her,
eC/I1 yCTaHOB/EeH B 1 — /I0CTYTI pa3peLieH.

* CrarycHas siueiika 0x0D vmeeT onoHUTeNbHBIN (QYyHKLIMOHAJ.

Howmep 6ura

Ha3Banue

DOyHKIUA

0

Read: LEFT_CTRL_STATE

Yrenne: UreHue coctosgHusa knasuinu Left Ctrl
kaBuarypsbl PS/2. Eci 6ut ycraHoBseH B 0 —
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KJ/IaBMIIIa He Ha)kaTta. Ecim 6uT YCTaHOBJIEH B 1—
KJ/IaBHIIId Ha>KaTa.

Read: RIGHT _CTRL_STATE

Yrenue: UreHue coctosHus Knasumu Right Ctrl
kaBuarypsl PS/2. Eciu 6ut ycraHosseH B 0 —
K/IaBUIIIa He Ha)kata. Eciiu 6ut ycraHoBieH B 1 —
KJIaBMIlla HajKara.

Read: LEFT_ALT_STATE

Urenue: YteHue cocrossHus KnaBuim Left Alt
KaBuatypebl PS/2. Ecu 6uT ycraHoseH B 0 —
K/IaBHIlIa He Ha)kaTa. Ecyii 6uT ycraHoBieH B 1 —
KJIaBMIlla HajKara.

Read: RIGHT _ALT_STATE

Yrenue: UreHue coctossHus KnaBuim Right Alt
[Alt Gr] knaBuarypsel PS/2. Eciu 6UT ycTaHOBI/IEH B
0 — kaBuIIa He Hakata. Ecyti 6uT ycraHoBseH B 1
— KJ/IaBMILIa Ha)kara.

Read: LEFT_SHIFT_STATE

Urenue: UteHue cocrosiHus kiaBuim Left Shift
KaBuaTypsl PS/2. Ecnu 6ut ycraHosieH B 0 —
K/IaBUIIIA He Hakata. Ecyii 6ut ycraHoBieH B 1 —
K/IaBHIlla Ha)kaTa.

Read: RIGHT_SHIFT_STATE

Urenue: UreHue cocrossHus KaaBuiim Right Shift
knaBuatypsl PS/2. Eciu 6ut ycraHoBneH B 0 —
K/IaBUIIIa He Ha)Kata. Ecyiu Ut ycTaHoBeH B 1 —
KJ/IaBUILIa Haykara.

Read: F12_STATE

Yrenune: UteHre cocTosSHUSA KnaBuiu F12
KaBuarypsl PS/2. Ecu 6ut ycraHosseH B 0 —
K/IaBMIlIa He Ha)kaTa. Ecyiu OUT ycraHoB/ieH B 1 —
KJIaBHIIla Ha)kara.

7

Yrenue: Bcerga Bo3spailjaercs 3HaueHue 1

9.6.1

Omneparyist YTeHUs1 3HaUeHHsT STUeHKH SIB/ISIeTCS BAMTOBOM U 3aHUMaeT HeDOoJIbIloe KOJ-BO
TaKTOB (UTeHHe TIPOMCXOJUT U3 BHYTPeHHUX pernctpoB ATMEGA 128, nybnupyroimx

3HaueHus1 B PCF8583);

Omnepalyy 3anycy 3HaueHUs TUelKU sIBJISIeTCSl BaTOBOM U 3aHUMaeT J0CTaTOYHO Oosbiioe
KOJI-BO TaKTOB (LIMKJI 3alTMCH B siUeliKy BK/IFOUaeT 3Tarl 3anucu 3HaueHusi B PCF8583).

UteHune Bepcumn 6a3oBoil KOHhurypauuu/oytnoaaepa.

[MpuknagHoe 1O vMeeT BO3MOXXHOCTb CUMTBLIBAaTh BEPCHIO/Ha3BaHUe 0a30BOM KOH(UTYpaIuy 1
6ytnoagepa ZX Evolution. Obpatenue kK 3ToMy GyHKIIMOHATY POUCXOJUT Yepe3 MOPThI
ynpaBieHust yacamMu U NVRAM (cM. n19.6) Tak, Kak OyaTo 3TO paciimpeHye GyHKIMOHaIa

SMYJIUP

yemou m/cx 12877.

Buaumanue! /Joctyn Bo3MoykeH eciv 6uT yripapssitoiuyii gfoctynom K EEPROM ycraHoBreH B 0

(T. e. ec

m oTkIoueH goctyrno K EEPROM).
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3ammcero 3HaueHus B /00yto 13 siueek c agpecamu 0xF0..0xFF mMoxHO BbIOpaTh, uto Oyzer
CUMTBIBATHCS. [IOMyCTUMBI CleyIOIIe 3HAUeHUST:

* 0 — Bepcus 0a30BoOM KOH(pUTYpaLWY;
* 1 — Bepcus OyTnoazepa.

IliviHa JaHHBIX Bepcuu cocTapsisieT 16 O6ait (cootBeTcTBeHHO stueliku 0XF0..0xFF) u umeet
cnenyoiuii hopmar:

* 0xFO0..0xFB — 12 6aiit, Ha3BaHue Bepcuu B KogupoBke ASCII (ecsin Ha3BaHue kopoyue 12
0aiiT, TO OTIONHSETCS HYJISIMH);

* O0xFC..0xFD — 2 6aiir (little endian), fata u 6uT pesv3a (ecm OUT He YCTaHOBJIEH, TO
CUMTaeTCs, UTO BepcUs TecToBas beta);

* OxFE..OXFF — 2 6aiit (little endian), CRC 3nauenue npoimBku. CRC cumntaetcs as datina
npoiiBKUA AVR (zxevo_fw.bin) u He uMeeT ripakTryeckoro cmeicia Ass Z80.

dopmMar yrakoBKH JaThl ¥ OUTa penu3a:

e 7 6ur 0xFD — 0: TecTtoBas Bepcus; 1: opuIMa/IbHBIN pen3;

* 6..1 6utsl 0XFD — ropg Beimycka penusa, 3Hauenus 0..63 coorBerctByor 2000..2063 ropam;

* 0 6ut OXFD u 7..5 6utsl 0OXFC — Mecs1| BbITTyCKa pen3a (AonycTiuMble 3HaueHus: 1..12);

*  4..0 6utsl 0xFC — geHb BbInyCcKa penm3a (fomycTumble 3HaueHust: 1..31).
Ilpumep:

50 65 6E 74 31 6D 00 00 00 OO 00 GO0 7B 14 3C Bl

50 65 6E 74 31 6D 00 00 00 00 00 00 — ctpoka «Pentlmy;
7B 14 — uaucino #147B nmmu %0001_0100_0111_1011: beta, 10 roa, 03 mecsiy, 27 aensb (27.03.2010);
3C B1 — uucmno #B13C, CRC.

9.6.2 [focTtyn K PS/2 knaBuatype.

[MpuknagHoe ITO UMeeT BO3MOXKHOCTh CUMTHIBATh KOZIbl PS/2 KnaBuatypel HarpsiMyto. O6paitieHye
K 3TOMY (DyHKLIMOHATYy IMPOUCXOIUT Yepe3 MopThl yripaBiaeHus yacamu U NVRAM (cm. 119.6) Tak,
Kak Oy/TO 3TO pacivpeHye GyHKI[MOHAIa IMYIUpyeMoi m/cx 12877.

Buumanue! /IocTyrn Bo3MoykeH ecid out ynpasstorui goctyriom K EEPROM ycraHoBneH B 0
(T. e. ecsii oTkmoueH goctyn K EEPROM).

3aruceio 3HaueHus 2 B mo0byro u3 siueek ¢ aapecamu 0xF0..0xFF BK/TIOUaeT peskuM 0CTyIa K
Oydepy kogoB PS/2 KnaBUaTyphbI.

[Tytem utenus c agpecamu 0XFO0..0xFF MoyKHO TTO/TyurTh 3HaueHus U3 Oydepa kozoB PS/2
K/IaBUATypBbl, TIPYA 3TOM CYATAaHHOe 3HaueHue yaasnsiercs u3 oydepa. Eciu Oydep kogos PS/2
K/1aBUaTyphl MyCT, TO Bo3BpaliaeTcs 3HaueHue 0. Ecu 6ydep koo PS/2 kaBuaTyphl NeperosiHeH,
To Bo3Bpaujaetcs 3HaueHne OxFF. B ciyuae nepenonHenus Oydepa pekomeHyeTcst ero cOpoCUTh
(myTeMm 3anucu 3HaueHus 1 B sueliky ¢ agpecoM 0x0C).

Buaumanmue! B Oydep komoB PS/2 kaBHaTypbl 3aMiChIBalOTCS KOABI KJIABUII He JTMHHEee IBYX OalT
(Tpex 6aiT, ecu C MpedHUKCOM OTITYCKAHHS K/IaBHII).
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9.6.3 Aoctyn K EEPROM (3HeproHezaBMCUMOI NamMATH)
ATMEGA128.

[TpuknagHoe 1O umeeT BOSMOXXHOCTb CUMThIBaTh/3anucbiBaTh EEPROM (3HepronesaBucumyo
namsith) ATMEGA 128 Haripsimyto. O6paiijeHue K 3ToMy GYHKIIMOHATY TIPOUCXOJUT Uepe3 MOPThI
ynpasyieHus yacamu ¥ NVRAM (cm. 119.6) Tak, Kak OyATo 3TO pacimperue GyHKI[MOHAA
smynupyemon m/cx 12877.

Buaumanme! [Joctymn Bo3moxxeH ecim 6uT yripasssiroruii goctynom K EEPROM ycraHoBneH B 1
(T. e. ecsiu BK/MtoueH goctyrn K EEPROM).

Ynpasnsiet focryrniom K EEPROM 70ii 6ut crarycHoi siueiiku 0x0C (cm. 119.6).

EEPROM poctyneH uepe3 siueiiku ¢ aagpecamu 0xXFO0..0xFF (T. e. 6e3 repektoueHus aipeca MOyKHO
MPOYUTATh/CUnTaTh 16 stueek v opHy crpanuilly EEPROM pa3mepom 16 6aidr).

Appec ctpanuipl EEPROM 3anmceiBaeTcsi B cTarycHyto siueiiky 0x0A (cm. n9.6).

[Monueiit agpec sueiiku EEPROM paccuuThiBaeTcs 10 ciieAyoiieii popmyrie:

(copepxnmoe cTaTyCHOW a4veiiku OXOA:azpec cTpaHuubl)*16 + (0..F:HOMep A4YeiKku)
T. . HanpuMmep, A4 foctyna K siueiike EEPROM c agpecom 1025 Hy>kHO:
* 3amucatb 64 B cTarycHyto siueiiky 0x0A;

e  3amucaTh/cuuTarh 3HaueHue suerku 0xF1.

9.6.4 [ocTyn K donaram cocTosiHUA KOHUrypauumm Komnbsiotepa.

OoOparrieHue K JaHHOMY (YHKIIMOHA/Ty MPOMCXOAUT Uepe3 MOPThI yIpaB/ieHus yacaMd ¥ NVRAM
(cm. 119.6) Tak, Kak OyATo 3TO pacimpeHue GyHKI[MOHA/A IMYIUpyeMoit M/cx 12877.

Buumanwue! /JocTyrn Bo3MokeH ecyid out ynpasstorui goctyriom K EEPROM ycraHoBneH B 0
(T. e. ecsiu oTkMoueH goctyn Kk EEPROM).

3aruceio 3HaueHus 3 B /r00yi0 U3 siueek ¢ agpecamu 0xF0..0xFF BK/rOUaeT peykuM I0CTYyTIA K
tnaram AVR.

Yrenue sueiiku 0xFO — «modes_register» co ciieayrommmMu 6utamu:

Homep 6uta Ha3sBanwue 6urta DOyHKIWMS

0 MODE_VGA 1 - VGA-pexum (31kHz), 0 —
TB-pexxum (15 kHz)

1 MODE_TAPEOUT 0 — 3ByumT OHTIED UM KOBOKC,
1 — 3Byuur tape out

4 MODE_60HZ 0 — xkagposas 50 Hz, 1 —
Kazposas 60 Hz

He omvicaHHbIe BbIlie OUTHI U TUEMKHU — 3ape3ePBUPOBAHBI.
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9.7 flocmyn k SD-kapme.

[TpoucxoauT aHa/IOTMYHO JOCTYITy B Z-KoHTposiepe oT KOE. B 06buyHOM pexxume:

ITopm | OnucaHue

#xx77 | 3anuck: ynpasneHue curHasiom CS Ha SD-kapry:

RW butel 7..2: ycranasnuBaute |bur 1: curnan CS, 1 nocne |bur 0: ycranasnvsarite B 1
noshad | g ( 119 coBmecTumocTH cbpoca, ycraHaBmmBath B 0 | 1711 COBMECTUMOCTH C Z-
A5t BeIOOpa SD-KapThl KOHTPOJIJIEPOM

Urenue: Bcerga 0 (kapTa Bceraa BCTaB/aeHa U B pexxuMe R/W — B COOTBeTCTBHU C
WHTepIripeTaluel B Z-KOHTpoJiiepe). PeaibHOe Ha/Muve KapThl C/ieflyeT TIPOBePSTh
TMOTBITKOW € MHULIMA/N3aLMY C TallMayTOM.

#xx57 |3anuck: oTchiiKa Oakita B SD-kapty no SPI, ofHOBpeMeHHO MPUHSTHIA OalT MOXHO B
RW JlaJibHeMIIIeM CUMTaTh U3 ITOTO XKe MopTa.

noshad
YreHHe: CUMTaTh PaHee MPUHSTHIN 0aiiT, otocnats #FF B kKapTy. BHOBb NIpUHSATHIN OaliT
JIOCTYTIeH TIpY TIOBTOPHOM UTEHUM.

[Tpumeuanwue: B ruksie obmeHa o SPI, MHULIMMPYEMOM 3anuchlo Uau YmeHuem TopTa #xx57,
TIPOMCXOUT 0OHOBPEeMeHHO OTChINKa Oaiita B SD-KapTy u npuém baiita ot Heé. OTcbUIaeMblii OalT
TOT ’K€, YTO 3aMyCaH B 3TOT MOPT (eC/IM LUK 0OMeHa MHUIJUMPOBAaH 3amuchio), uin #EF, ecimu LUK/
oOMeHa MHULIMMPOBAH YT€HUEM TIOpTa.

[puHSATEIN 6aliT 3aTIOMKUHaeTCsl BO BHYTpeHHeM Oydepe 1 JOCTyIIeH AJIsl TOC/Ie[YIOIIero YTeHus U3
3TOrO >Xe ropTa. JJaHHOe UTeHre BHOBb MHULIUUPYET LUK/ 0OMeHa U T. [1.

[Honyckaercst untars/mucarb nopT #xx57 komangamu INIR 1 OTIR. [Ipumep ureHus cekropa:
LD C,#57
LD B,0
INIR
INIR

SD-kapTta Takxe JocTyrnHa B shadow-pexkuMe. B 3Tom pexxuiMe 1opT #xx77 UCTIONb3YeTCs AJist
JPYTHUX 1ieJiel, TIOTOMY OCTaéTCsl TOJILKO MOPT #XX57 U afipecariyisi MeHsieTCsl CIeyoIM obpa3om.

INopm | OnucaHue

#xx57 | 3amumch: eciu A15=0, To oTchinKa 6atita B SD-Kapty 110 SPI, ofHOBpeMeHHO MPUHSATHIN
RW 0aliT MOXKHO B /la/TbHEHIIIEM CUMTATh U3 3TOTO JKe TTOpPTa — aHaJI0TMYHO 3aIicy B #XX57
shadow |B noshad-pexxume. Ecnmu A15=1 — ymnpaBneHue curdasiom CS, aHaOTHYHO 3aMCH B
#xx77 B noshad-pexxume.

YreHure: cudTaTh paHee MPUHATHIN 0aifT, otocsate #FF B KapTy. BHOBB NPUHSATHIN OalT
[OCTYTIeH NP TOBTOPHOM UTeHUH. UTeHHe NOHOCThIO aHa/ornyHo noshad-pexxumy.

TakuM 06pa30M TMOJTHOLIEHHBIH JOoCTyn K SD-KapTe coxpaHsieTcs U B shadow-pexxume. 3anuch
koMmaH 101 OTIR 512 6aiit BeirsiauT Tak (OTIR pabotaet ¢ mpesekpemeHnTom B):
LD C,#57
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LD B, #80

OTIR

LD B, #80

OTIR

LD B, #80

OTIR

LD B, #80

OTIR
Buaumanue! Cratychl cocTosiHusi SD KapThl JOCTYITHBI Uepe3 PyHKLIMOHA/ AOCTyTa K yacaM (CM.
19.6).

9.8 fJocmyn k IDE-ycmpolicmsam.

IDE-unTepdeiic caenaH Mo CTaHAApPTy nemo-ide ¢ HEKOTOPLIMU pacIIMpeHUsIMU. B oTinune oT
opuruHasa (1 Z-kontposepa), IDE-nopTsl goctynHbl ¥ B shadow-pexxume. OfHaKo, B OTIMUKE OT
OpUrHHasa, NoAJep>KUBaroTCs JvLlb 1opTel #10, #11, #30, #50, #70, #90, #B0, #D0, #F0 u #C8,
TIPY 9TOM OCYIIIeCTBJIsIeTCs TIoHast Aetvdparys (o 8 miagmmm 6utam agpeca). PacimpeHHbIM
PEXXUM MepeJjaud JaHHBIX 110 CPABHEHUIO C OPUTHMHAJIOM 3aKJ/IF04aeTCsl B BO3MOXXHOCTU UWATATh U
MYcaTh CeKTopa MoHOCThIO yepe3 1opT #10 komanzamu INIR v OTIR, npuuém B nocsiegHemM
c/lydyae HeT HaZloOHOCTH MepeCcTaB/siTh CTAPIIUKM U MJIa/JIINI 0aliThl. PaciMpeHHbIH peXkxuM He
TpeOyeT Kakoro-imbo CrieljiajabHOro BKIFOUeHUs, T. €. paboTaeT 0JHOBPEMEHHO CO CTapbIM (nemo-
ide).

34



Ba3zosas koHguzypayus ona ZX Evolution

IHopm | OnucaHue

#xx10 |[lopT AJisA 3aMIKMCH WKW UT€HUS! JAaHHBIX, YATAETCS/MIUILIETC KaK Milazlias yacTb 16-

RW OuTHOTO C/10Ba (PE)KUM COBMECTUMOCTH C nemo-ide), Tak v cTapiias Toxe

always | (pacmMpeHHBIN peXXuUM).

#xx11 |UreHue ¥ 3amMch cTapieii yactu 16-6MTHOTO C/10Ba (Pe’KUM COBMECTHMOCTH C NEmo-

RW ide). Utenue nmpoucxoaut mocsie ureHus #10, 3amuch crofa — Ao 3arucy B #10.

always |OO6parieHue K 3TOMy TIOPTY He TIPUBOAWT K (hr3ndeckomy obparenuto B IDE-
yCTPOMCTBa.

#xx30 |ITopT omMOOK/CBOMCTB. ITOT U Aa/IbHEHIITHE TTOPTHI CM. B IOKYMEHTAIIUU Ha TIPOTOKOJT

RW ATA. Butel IITIA 780 7..5 manisitcst Ha 6uThI afpeca muHbl ATA 2..0, iopThl #10, #30,

always |..., #F0 marsarcst Ha CSO wunHbl ATA, nopt #C8 — Ha CS1.

#xx50 | CuéTurK CeKTOpOB

RW

always

#xx70 | Homep cekropa (CHS) wiu 6uter 7..0 LBA-agpeca

RW

always

#xx90 | burtbl Homepa 1uuHpa 7..0 (CHS) wu outsr 15..8 LBA-agpeca

RW

always

#xxB0 | butbl HoMepa 1uuHpa 15..8 (CHS) umm 6utel 23..16 LBA-agpeca

RW

always

#xxD0 |Howmep ronosku (CHS) wmm 6utser 27..24 LBA-aapeca,

RW BLIOOD ycTpoiicTBa (master/slave), Bbibop pexxuima (LBA/CHS)

always

#xxF0 | Peructp coCTOAHUS/perucTp KOMaHz,

RW

always

#xxC8 | Peructp cocrosiHus/yripaBieHus

RW

always

UTeHre JaHHBIX B pe)KMMe nemo-ide BBIMIIAUT TakK:

IN A, (#10) ;UATaem mnagwvini 6ailT, OAHOBPEMEHHO cTapuwii
; 3alWénknBaeTca B #11

LD (HL),A

INC HL

IN A, (#11) ;UATaeM paHee 3awénkKHyTbliA cTapwmii 6aiT

LD (HL),A

INC HL

3arnuch JaHHbIX B pe)kuMe nemo-ide:
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LD D, (HL)

INC HL

LD A, (HL)

INC HL

OUT (#11),A ;nuuem B 3awénky cTapuvii 6auT
LD A,D

ouT (#10),A ;MwemM mMnaguuii 6aiiT OAHOBPEMEHHO CO CTapuwum
;N3 3auénKun

UreHHe 1 3alIUCh B PaCIIMPEHHOM DeXKUMe:

LD C,#10

LD B,0

INIR ;Yutaem ceKTop u3 #10 (2 pasa no 256 GauT)
INIR

LD C,#10

LD B,0

OTIR ;nuwem ceKTop B #10 (2 pa3a no 256 6aiiT)
OTIR

Baumanwue! B paciivpeHHOM pe)kKuMe CHHXPOHU3aIWs BbIZAUX MJIQ/IIIeT0 WK cTapiiero 6aiTos (a
TaK>Ke 3alyCcH CHavasia MJIajiliero, a MoToM crapiiero 0Oaiita) B Hauase UTeHUsl WM 3allMCH CeKTopa

OCYIIeCTB/ISIeTCS B MOMEHT fjocTyria B optel #30, #50 u T.4. (yiro6bie IDE-ropTe kpome #10 1
#11).

9.9 NMopmbI KOHMpoO/1epa OUCKOBOOA

IHopm | Onucanue

#xx1F | Peructp komaHg/coctossHusi BI'93
RW
shadow

#xx3F | Peructp Tpeka BI'93
RW
shadow

#xx5F | Peructp cekropa BI'93
RW
shadow

#xx7F | Peructp mannbix BI'93
RW
shadow

#xxFF | «CucTemMHbIN» PETUCTP.
RW
shadow |Urenue:

o6ut 7 — cocrosHue curdana INTRQ ot BI'93

6uT 6 — coctosHue curHasa DRQ ot BI'93

ouThl 5..0 — TIpeapIYyIijee 3aITMCaHHOEe B 3TOT IMOPT 3HAUeHHe.
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3arnmce:

buTel 1..0: BEIOOp 0HOTO U3 4 MCKOBO/IOB

our 2: curHan RESET Ha BI'93, 0 mocste c6poca
ouTt 3: curHan HRDY na BI'93

OuT 4: BLIOOP CTOPOHBI JIUCKEThI

#xx2F, | [lonomHUTebHBIE TTOPTHI, UCTIONb3YIOIIHecs Ayist sMmysiuyd BI'93 ripu pabote ¢

#xx4F, |pamauckom. [TpeacTaBnsitoT U3 cebst 0ObIYHBIE STUEHKY MaMSITH: CYMTBIBAETCS TIOC/IeIHEee
#xx6F, |3arucaHHOe COCTOsIHUME, TToc/e cOpoca He ompe/ieneHsbl.

#xx8F
RW
shadow

9.10 Mopm RS232 (KOMMYHUKayUOHHbIU uHmepgelc)

PaboTa ¢ KoMMyHHUKaIMOHHBIN uHTepdeticom RS232C Ha ZX Evolution peann3oBaHa 1o cTaHAapTy
npe/iioykeHHbIM KoHpaTheBbIM Oe3 MCIob30BaHus MpepbiBaHUi. B 3TOM cTaHzjapre
WCII0/b30BasIcs craHAapTHbI PC coBMecTumbiii ISA-MozeM, 6a3upoBaBIIMICS Ha MUKPOCXeMe
16550 wiu coBMecTtrMoii. COOTBETCTBEHHO BHYTPeHHUE PerucTphbl MHTepdelica COOTBETCTBYIOT
perucTpam BblllleyKa3aHHOW MUKPOCXeMbl. B CBs3M € TeM, uTo He Bech (pyHKIMOHan 16550
WCII0/Ib3YeTCsl B Halllel peasn3aliyii, YaCcTh PerMCTPOB UM OUTOB PETMCTPOB He HCII0/Ib3YeTCsl.
[TosTomMy pekoMeH[iyeTcs Iepej; IpOrpaMMUPOBaHyeM 03HAKOMUTCS C OTPaHUYEHUSIMY peav3alin
(B JOKYMeHTaLMY OIMHMCaHbl TOJIBKO UCIIO/Ib3yeMble PErUCTPhI U OWTHI).

Oco6eHHOCTH peann3aliyu:
*  OTCYTCTBYET IO/epKKa TIpepPhIBAHUIA;

*  TOAIEeP>KUBAIOTCS TOJBKO C/ie/[yOIIKe AOTO/HUTEebHbIE CUTHAIbl KOMMYHUKALIMOHHOTO
unTtepdetica: CTS, RTS;

* FIFO Bcerga ucronab3yeTcs.
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IHopm | OnucaHue

#F8EF | <LCR&0x80==0> DAT — perucrp AaHHbIX
RW <LCR&0x80==1> DLL — myiafjlunii perucTp LeanuTerns
always

#FIEF | <LCR&0x80==0> IER — peructp paspelieHus pepbiBaHUH (He UCIOIb3yeTCs)
RW <LCR&0x80==1> DLM - crapimii perucTp [jeIuTesns
always

#FAEF | 3anuce:

RW FCR — perucrp ymnpasnenus FIFO

always |UreHue:

ISR — peructp craryca npepbiBaHuM (He UCTIOIb3yeTCs)

#FBEF |LCR — peructp yrnpaB/ieHus TUHUeN
RW
always

#FCEF |MCR — peructp yrpasjeHusi MOLeMOM
RW
always

#FDEF | LSR — perucrp craryca JMHUU
RO
always

#FEEF |MSR — peructp craryca Mojema
RO
always

#FFEF |SPR — nosb30BaTenbCKU perucTp
RW
always

9.10.1 Peructp gaHHbIX (DAT)

PEFI/ICTP HCIIOJ/Ib3YeTCA OJId Hepe,qan/I/HpHeMa JdaHHBIX.

9.10.2 Peructpbl genutens (DLL,DLM)
PerucTp ucnonb3yercs A/l yCTaHOBKU CKOPOCTH IepeJjaud MopTa.
Cy1ecTByeT /iBa pe>kxuma paboThl Jie/IUTess:
*  cTaHAapTHBIA pexxuM (ctapiumii 6ut DLM ycraHosneH B 0);
*  HaTUBHBIN pexxuM (crapiumii 6utr DLM ycraHossieH B 1);

17151 cTaH,ApTHOTO peXXrMa CKOPOCTh PaCCUMTBIBAETCS, Kak /i1 MUKpocxeMbl 16550, 1o gopmyre:
<cKopocTb B 6opgax> = 115200/((DLM)*256) + DLL)

st HatuBHOTO pexxuMa 3HaueHust DLL 1 DLM (6e3 yueTa cTapiiiero 6urta) HampsiMyto
3anuceiBaroTcs B peructpsl UBRRL 1 UBRRH mMukpocxembl ATMEGA128. B aTom ciyuae
3HaueHuss DLL u DLM paccuuThiBaeTcs 1o opmyiie:

(uint16) ((DLM&OX7F)*256+DLL) = ((F_CPU/16)/<ckopocTb B 6ogax>)-1
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roe F_CPU = 11059200 (gnsa ZXEvo)

IIpumep: Paccuntaem 3Hauennss DLL v DLM a5 ckopoctu 31250 607 (ckopocts MIDI
uHTep(elica) Mpy UCTIOTH30BaHUM HATUBHOTO PEXKHUMA.

1. Paccuuraem 3HaueHue genutess ((11059200/16)/31250)-1 = 21 [0x15];

2. YcranaBnuBaeM 3HaueHuss DLL = 0x15, DLM = 0x80 (crapiumii OUT BK/IFOUaeT HaTUBHBIN
pexum).

Buaumanue! ZX Evolution nogaep>xvBaeT JOMOHUTEIbHYIO CKOPOCTh repeaun 256000, asis
3TOro HY>kHO ycTaHoBUTh DLM 1 DLL B 3HaueHue 0.

9.10.3 Peructp ynpasneHus FIFO (FCR)

Peructp ucnosne3syercs gy ynpasnenus FIFO.

7..3 OUTBI: He UCTIOMB3YIOTCS;
e 2 6ur (XMIT FIFO reset): copoc FIFO otrpaBku, eciu ycTraHoB/eHa 1;
* 1 6ut (RCVR FIFO reset): copoc FIFO ripuema, ecnu ycraHoB/eHa 1;

* 0 6ur (enable FIFO): Bkitouaet FIFO, eciu ycraHoBneHa 1. Tak kak FIFO Bcerga
BKJTFOUEHO, TO 3TOT OUT /J0/bKeH OBbITh YCTAHOBJIEH B CJIyuae rmojauu komaHz Ha copoc FIFO.
B cnyuae 0, komaHb1 cbpoca FIFO urHopupyroTcs.

9.10.4 PerucTtp ynpasneHus nuHuei (LCR)
Peructp ucnonb3yeTcs A/l yCTaHOBKU (popMarta repefauu JaHHbIX 110 KOMMYHUKALUOHHOMY
VHTep(eCy.
* 7 6ut (DL enable): 3arucek 1 ycranaenuBaet BuauMbiM 110 ioptaM #F8EF, #F9EF
COOTBeTCTBYHOLL[Me yacTu perucrpa genurens DLL, DLM;

* 6 6UT: He UCTIOb3yeTCSs;

* 5..3 0uT: 3agaeT aAroputM pacyera OMTa YeTHOCTU AaHHBIX. [10//1ep)KUBAIOTCS TOJILKO
C/IefyIoLye 3HaueHusl:
001 — odd parity;
011 — even parity;
BCe OCTaJIbHbIe 3HaUeHUs] — YeTHOCTb He UCII0/Ib3yeTCsl.

* 2 6ur (stop bits): kon-Bo cror6urt. Kon-Bo “cron-6urtoB”: npu 0 = 1, ipu 1 = 1,5 B pexxume
5 OUT JAHHBIX, MHaue = 2.

* 1,0 6utsl (word length): ayivHa cioBa faHHBIX. BO3MOXKHBI C/ieytolie 3HaUeHUs:

00 — 5 owur;
01 — 6 Our;
10 — 7 6ur;
11 — 8 our.
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9.10.5 Peructp ynpasneHus mogemom (MCR)

PerucTp ucnonb3yercs AJ1s1 yCTaHOBKU pe)kMMa MHTepdeiica 1 yrpas/eHus JONOMHUTeIbHbIMA
CUTHa/aMH.

7..2 OUTBI: He WUCTIOJB3YIOTCS;
1 6ut (RTS): ynpaBnenue curHasom RTS uHTepdeiica;

0 6uT: HE UCTIO/TB3yeTCs.

9.10.6 Peructp ctaryca nuHun (LSR)

Peructp s nonyuenusi cocrosinvs vHuM U FIFO.

7 OUT: He UCTIONB3YeTCs;

6 6ut (transmit empty): ecsii ycraHoBseHa 1, To nepegaruvk u FIFO oTripaBKu mycThle;
5 6ut (THR empty):ecu ycranosieHa 1, To FIFO oTrnipaBKu /1JaHHBIX MTyCTOE;

4 OUT: He UCTIONb3YeTCs;

3 our (framing error): ecyii yctaHoB/eHa 1, To mpowu3oIiia ommMbKa Kapa;

2 bur (parity error): ecyii ycTaHoB/eHa 1, To rpou3oiiiia oumbka 4eTHOCTH;

1 6uT (overrun error): eci ycraHorseHa 1, To FIFO nprieMa aHHBIX TI€PETIOTHEHO;

0 6uT (data received): ecriu ycraHoBneHa 1, To FIFO ripuema jaHHBIX He ITyCTOE;

9.10.7 Peructp ctaryca mogema (MSR)

Peructp /15t monyueHUsi COCTOSIHUS [IOTIO/IHATE/TbHBIX CUTHA/IOB UHTepdetica.

7 out (CD status): Bcerga 1;

6 out (RI status): Bceraa 0;

5 out (DSR status): Bcerga 1;

4 out (CTS status): orobpaxaet cocrosinue muHun CTS nHTepdetica;
1..3 6uThI: He HcTob3yeTcs, Bcerga 0;

0 6ut (CTS change): ycTaHaBmiBaetcsi B 1, eC/ti MPOU30IILI0 U3MEHEHHE COCTOSTHHS
curHana CTS (copacbeiBaeTcst B 0 T10C/Ie UTeHUsT PETHUCTPA).

9.10.8 Monb3oBarenbckuii peructp (SPR)

PerucTp cy>kuT [i71sl XpaHeHUs TI0/Ib30BaTe/TbCKUX AaHHBIX. COpachIBaeTCs B C/Tyuae BbIKTFOUEHHS
TIUTAHKS WIK TIOJTHOTO COpOCa KOMITbIOTepa.
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CBogHas Ta6nuvuya nopTos

Appec Crapuiue Onucanue
NopTa, ajpeca
pexum nopra
AocTymna
#xxBF — Bxk/toueHue TeHeBOTo pexkuma MopToB; pa3pelieHuye 3anucu B [13Y, renepanys NMI,
RW always aspewieHye 3amvcy B fontROM.
7..5: ycraHapnuBaiite B 0 17151 COBMECTHMOCTHU
4: ecyim 1, paspeluieHo cpabarbiBaHMe arnapatHoi oBymKy. 0 mocse cbpoca. Cm. cTp.
24,
3: Tenepatuss NMI st mporjeccopa. NMI Boiaétcs npu nepexoge 6uta us 1 B 0. 0 mocie
cbpoca.
2: eciu 1, To paspeluaetcs 3arpy3ka B font rom. 0 mocsie c6poca. Cu. cTp. 19.
1: ecyu 1, To 3amuck B I13Y pasperiena. 0 mocse copoca.
0: ecnu 1, To BKJTFOUEHBI TeHeBbIe MOPTHL. 0 Tocsie copoca.
But 0 3TOrO MOpTa MMEEeT MPUOPUTET HAZ, IPYTUMHU CIT0COOaMU BK/TIOUEHHSI TEHEBBIX
TIOPTOB: TEHEBOW PeXKVMM BKJIFOUaeTCsi 0e3yC/I0BHO MpH 3amucy 1 B 3tot 6urt. IIpu 3ammcu 0
BKJIFOUEHHe TEeHeBOT0 PeXkKMMa YTIpaBJ/isieTcs APYTUMH CriocobaMu, HaripruMep opToM
#xx77 wu niepexonom B TR-DOS. [aHHeIii 6UT He gknouaem TR-DOS.
HanHblii moptr omcymcemayem B ATM?2.
IIpu ureHun: 6UTHI 4:0 — MOC/IeHEe 3aMUCaHHOE 3HaueHre, OUTHI 7:5 — He Ompe/ie/IeHbI.
#xx77 #FD, Bk/TroueHHe TEHEBOTO peXKMMa MOPTOB; pa3peliieHre paboThl AuUCHeTyepa maMsiTy,
WO shadow | #BD, paspelLieHHe 3aMiCHy MAJTUTPBI, YTIpaBieHre TYpPOO-DEXKUMOM, YTIpaBieHHe
#BF, BU/IEOpPEXXUMaAMU.
#FEF, 2..0: yripaBnieHue Bugeopexumamu, 011 mocse copoca. Cum. ctp. 14.
#FC
#BC’, 3: ymipaBnienue Typ6o-pexxumom. 0 ocsie copoca. Cwm. ctp. 14.
#BE, A8: 0 — BeIK/TIOUEHHe qucrieTuepa mamsty. 0 mocie copoca. Cwm. crp. 10.
#FE
A9: 0 — ynep>kanue pexkuma BkmoueHrst TR-DOS u TeHeBbix optoB. 0 mocie copoca.
Cwm. ctp. 10.
A14: 0 — pa3perueHye 3anvcy manutpsl. 1 mocse cbpoca. Cm. crp. 15.
#xxF7 #3F, #7F, | Ynpasnenue gucnieruepom crpanuly. [Toptel #3xF7, #7xF7, #BxF7 u #FxF7 oTHOCATCS,
WO shadow | #BF, #FF, | coorBeTcTBeHHO, K okHaM #0000..#3FFF, #4000..#7FFF, #8000. #BFFF u #C000..#FFFF.
#37,#77, | @opmar noptoB #xFF7:
#B7, #F7, |5 0: UHBepCHble OUTHI HOMepa CTPAaHMLBI, BK/TFOUAaeMOTro B OKHO TIporieccopa. JJoCTymHbI
#3B, #7B, || 16k cTpanuLbl ¢ Homepami 0..63 O3Y (Bcero 1 merabaiit) u crpanumiisl 0..31 T13Y (Bcero
#BB, #FB || 512 uno6aiit, Gut 5 urHopupyercs).
6: 6uT «ramnrom»: eciu 0, TO B JAHHOM OKHe TipoLjeccopa Bkitouaercs [13Y, ecin 1 —
o3Yv.
7: our «dos7ffd»: eciu 1, TO:
st O3Y — B JaHHOM OKHe MTPOMCXO/IUT MOAIMeHa MyIaIuX 3 Wi 6 6ut (B 3aBUCUMOCTHU
ot pexxuMa ZX Spectrum 128k wmu pentagon 1024k) Homepa CTpaHHUI[bI HEUHBEPCHbIMU
6utamu u3 nopta #7FFD.
[inst T13Y — riporcxoAuT nofMeHa Milajiiiero 6uTa HoMepa CTPaHHL{bl CUTHA/IOM
BkmoueHust TR-DOS (1 eciu TR-DOS BkitoueH). Kpome Toro, mpoucxXoguT BK/IIOUeHUe
TeHeBbIX TTOPTOB U TR-DOS («Bx0g B TR-DOS»), eciv B JaHHOM OKHE POU30UIET
BBITNIOJTHEHHE KoZja €O cMellleHust #3Dxx.
®opwmar noptoB #x7F7:
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Appec Crapmue Onucanue
nopra, ajpeca
peXXum nopra
JocTyna
7..0: uHeepcHble 6UTEI HOMepa cTpaHuLibl O3Y, BK/IFOYaeMOro B OKHO IPOLIeCCopa.
HoctynHer 16k crpanniel ¢ Homepamu 0..255 (Bcero 4 merabaiita).
®opwmar noptoB #xBF7:
0: Pexxum read-only g5t cooTB. okHa. 1 — pexxum read-only BkirouéH. 0 mocie copoca
KomrbtoTepa. JeiicTByet B T.4. 1 Ha ROM-cTpaHulibl, nipejiaras JoMoTHUTeTbHBINA
YPOBEHb 3alUTHI OT 3armrcu B ROM.
Cwm. ctp. 10.
#7FFD — [Mepexsmouenuie crpanny B okHe #C000..#FFFF ayist pexxumos pentagon 1024k u ZX-
WO always Spectrum 128k, mepektoueHHe 3KpaHoB, OoKupoBKa 128k s pexxuma Z X-Spectrum
128k, BEIOOD KapThI MaMSITH.
B pexxume ZX Spectrum 128k:
6..7: He ucI. | 5: mipu 3amucy 1 | 4: BIOOD KapThbl 3: BBIOOp 2..0: 3ameraroT
Gnokupyercs namsartu. 0 mocne | 3kpana. 0 mocse | Miaanme 3
JanbHeHIIas cbpoca. cbpoca. 6uTta HoMepa
3anuch B MOPT CTpaHHLIbl,
#7FFD, no eCJIi Takoe
repexoza B 3aMellleHue
pexuM pentagon paspereHo st
1024k vnu fo KakKoro-ymobo
cbpoca. 0 mocsne OKHa (CM.
cbpoca. olMcaHue
rioptoB #xxF7).
0 nocne
cbpoca.
B pexxume pentagon 1024k:
7..5, 2..0: 3amel11ar0T 11pu 4: BbIOOD KapThl amATH. | 3: BEIOOD 3KpaHa.
Heo0X0AUMOCTH MJIaIINe 6 OUT
HOMepa CTpaHHULbl.
Cwm. ctp. 10, 16.
#EFF7 — YiipaBneHue TypO0-peXKMMOM, yrpaBieHre BUIe0PeXXUMaMH, yIIpaB/ieHue pexxumamu Z X -
WO noshad Spectrum 128k / pentagon 1024k, Bk/toueHue HyneBoi crpaHuiibl O3Y B OKHO
#0000..#3FFF, ynpasieHue JOCTYIIOM K TIOPTaM SHEProHe3aBUCHMOM MaMsITH 1 YaCoB.
7: 1 paspeluaer AOCTYI K IOPTaM SHeproHe3aBUCHUMOI1 [aMATH 1 YacOB B HETEHEBOM
pexxum. CM. cTp. 27.
3: 1 BxmovaeT B okHO #0000..#3FFF HyneByto ctpaHunyy O3Y. Vimeet mpropuTeT Ha/,
HacTpoWKaMu Aucrieruepa naMsati. Cu. ctp. 10.
2: 1 BxmouaeT pexxuM ZX Spectrum 128k. 0 — pexxum pentagon 1024k. Cwm. ctp. 10.
4: ynpaenenue Typ6o-pexxumom. CM. cTp. 14.
5, 0: ynipasnienre Buzieopexxumamu. Cm. cTp. 14.
3HaueHure Bcex OWUT mopTa rocse cbpoca — 0.
#DFF7 — YcTaHOBKa aZipeca silueliKy 3HeproHe3aBUCUMON NaMSTH U YacoB.
WO Ipumeuarue: B HeTeHeBOM pexxuMe NopT #DFF7 focTyreH B 3aBUCUMOCTH OT 6uta 7
noshad nopra #EFF7. B Tenesom pexxume nopt #DEF7 foctyneH Bceraa.
Cwm. cTp. 27.
#DEF7
WO
shadow
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Appec Crapmue Onucanue
MopTa, ajpeca
pexum nopra
AocTymna
#BFF7 — UreHue/3aM1ch SUeNKU SHeproHe3aBUCHMON NaMSTH U YacoB.
RW Ipumeuanue: B HeTeHeBoM pexxume nopT #BFF7 nocTtyreH B 3aBUCMMOCTH OT 6uTa 7
noshad nopra #EFF7. B teneBom pexxume nopt #BEF7 foctyneH Bcerga.
Cwm. cTp. 27.
#BEF7
RW
shadow
#xxBE #00, #01, | I[TopTel uTeHUs1 KOHOUTYpPaLUK KOMITbIoTepa. CM. cTp. 22.
RO always |#02, #03,
#04, #05,
#06, #07,
#08, #09,
#0A, #0B,
#0C, #0D,
#OE, #0F,
#10, #11,
#12
#xxBE — ITopt BoccTanoBnenus ManmnuHra okHa #0000..#3FFF npu Beixozie u3 NMI. Cu. cTp. 24.
WO always
#xxBD #00, #01 | YcraHOBKa M/a/Ieli U CcTaplield YaCcTH ajjpeca annapaTHOM J0BYIIKU. CM. cTp. 24.
WO always
#xx3B #BF, #FF | Ynpasnenue pexkumoM ULAPLUS. Cwm. cTp. 19.
WO always
#xxFE — UreHue:
RW always ‘ 7:1 ‘ 6: tape_in ‘ 5:0 ‘ 4..0: keyboard
3anuce:
‘ 7..5: He uctl. ‘ 4: beeper ‘ 3: tape_out ‘ 2..0: 1iBeT bopropa
YcranarnuBaet 1BeTa 6optopa 0..7.
Cwm. cTp. 26, 16.
#xxF6 — IMonHocteio fy6mmpyet ¢yHkyoHan rnopra #xxFE, 3a UCK/IIOUeHWEeM TOTO, UTO
RW always yCTaHaB/MBaeT LjBeta 6opzropa 8..15.
Cwm. cTp. 26, 16.
#xxFB — IMoprt BeIBOAA 8-6MTHOrO 3ByKa (COvOx). CM. CTp. 26.
WO always
#FFFD — 3anuck — BbIOOp HOMepa peructpa AY/YM
RW always UreHue — yTeHHe cofep>KuMoro pervcrpa AY/YM
#BFFD — 3anuch — 3anuch B peructp AY/YM
WO always
#xx1F — YreHHe COCTOSTHUSI MTPOBOTO MaHMITynsiTopa (kempston-zpKoicTHKa).
RO noshad ‘ 7:0 ‘ 6:0 ‘ 5:0 ‘4: Fire 3:Up |2:Down ‘ 1: Left ‘ 0: Right
Cwm. cTp. 26.
#FADF — KHorku 1 kosteco kempston-MbIIK#.
RO always '7..4: Wheel counter 31 [2MMB |L:RMB |0:LMB

Cwm. cTp. 27.
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Appec

nopTa,

PeXuUM
JocTymna

Crapmue
ajpeca
nopra

Onucanue

#FBDF
RO always

X-koopzavHara kempston-Mbiky. CM. cTp. 27.

#FFDF
RO always

Y-koopzuHara kempston-mbIiku. CM. cTp. 27.

#xx77
RW noshad

Ynpasnenue curHanom CS Ha SD-kapty. Cwm. cTp. 33.

#xx57
RW noshad,
shadow

O6meH aHHBIMU ¢ SD-KapToi, yripaBnenue curdanom CS Ha SD-kapty B shadow-
pexxume. CMm. cTp. 33.

#xx10,
#xx11,
#xx30,
#xx50,
#xx70,
#xx90,
#xxB0,
#xxD0,
#xxF0,
#xxC8
RW always

Pabota c IDE-mmHO#H. CM. cTp. 34.

#xx1F,
#xx3F,
#xx5F,
#xx7F,
#xxFF
RW shadow

ITopTe! KOHTpOJINEpa AuckoBoga. Cm. cTp. 36.

#xxFF
WO shadow

ITopT KOHTpOJIIEpa AUCKOBOZA K OOHO8peMeHHO TIOPT 3aIliCH MaJUTpbl. BhinonHseT
(YHKLMIO 3aMyCHy MaUTPEI TIPY ycTaHoBineHHOM A 14=0 B niopte #xx77 (WO, shadow).
Cwm. ctp. 15, 36.

#xx2F,
#xx4F,
#xx6F,
#xx8F
RW shadow

JomnomHuTibHbIe TOPTHI 411 3My/siuy BI'93. CoxpaHsIoT U UMTaroT nocaejHee
3anucaHHoe 3HaueHue. CM. cTp. 36.

#xxEF
RW always

#F8, #F9,
#FA, #FB,
#FC,

#FD (RO),
H#FE, #FF

ITopter RS232. Cwm. cTp. 37.
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11 NUcTopua Bepcuint 6a3oBoil KOHhurypaumm

11.1 Bepcus 27.10.2014

* [o6GaeneHo ornvcanue ¢yHKUWU readonly Ha cTpanuiibl namsitu (ropt #xBF7).

11.2 Bepcust 01.10.2014

* JobaBneHo urenue 6ura cocrossausi Num Lock B RTC peructp C;

* JloGaByieHO UTeHUe COCTOSTHUSI KOHTPO/bHBIX KlaBuill KinaBuatypel PS/2 (Ctrl,Alt,Shift) B
RTC peructp D;

* N3meHeHa miporiefypa 06paboTK1 KOHTPOJIbHBIX KOMOWHALIMM C K/aBUatypel PS/2.

11.3 Bepcus 29.09.2014

*  ¥YTouHeHo noBefeHre NMI (nprBeieHO B COOTBETCTBHE C TEM, UTO peajbHO eCThb B KeJese)

* Onwucano pacuvpenve ULAPLUS

11.4 Bepcus 18.05.2014

* [JlobaByieHO omucaHue UTeHHs Pa3IMuHbIX ¢uiaroB AVR.

11.5 Bepcus 15.05.2014
* JloGapyeHa Bo3MOXHOCTb pabotel c EEPROM ATMEGA128;

* JlobGaBneHa ormpaBKa KoMaHpl cOpoca PS/2 kiaBuatype, B ciiydyae o6k pabotsl ¢ PS/2
KJ/IaBUaTypOU;

* UcnpasneHa ommrbka paboThl C HEKOTOPBIMH PS/2 MbliiaMu.

11.6 Bepcus 13.04.2014

* VcnpaBneHa ommbka npu paboTe € M0/Ib30BaTebCKOM pacK/ia Kol K/1aBHATyPhI.

11.7 Bepcus 08.11.2013

* [oGagneH pexxum «60I'1».

11.8 Bepcust 29.11.2012

* [lobaBneHa armaparHasi JIOBYLIKa.

11.9 Bepcus 13.02.2012

* JlobGapsnen goctyr K PS2 KnaBuarype;

® I/ICHpaBHEHa ommbKa K/IaBUATYPHbI TIPOABJ/IAOILASACA ITPHY HAXKATUH HECKOJIBKHX KJ/IdBHUIII;
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* CkoppektrpoBaHa pabora IDE koHTposiepa;
* [loGaBsieH TeKCTOBBIM BU/IEOPE)KUM B OJJHOM CTpaHMULIE;
* N3meHeHo onucaHue Bxozga B NMI B cOOTBeTCTBUU C U3MeHeHUsAMU B IpoiunBke FPGA;

* JlobGaByieHa B onucaHue CBOAHAs Tab/vLa MOPTOB.

11.10 Bepcus 29.09.2011
* ob6aenen ®AIIY ans BI'93;
* CxoppektrpoBaHa 00paboTka uHME RTS KOMMYHHKaLMOHHOTO T10PTa;
» Tob6arnen Beioop BCD/HEX B smynsitimu pabotel GLUK uacos;

* U3meneH anroputm obpaborku NMI.

11.11 Bepcus 11.06.2011
* [lobarneH obpaboTunk NMI;
* [loGaBnieHa paboTa ¢ TEKCTOBLIM PEKUMOM U TIO//IeP>KKa IPUPTOB;
*  CkoppekTHpOBaHa IpoLejypa UHULManu3auuu PS/2 mpliiy;

* Jlob6aBneHo ympaieHre NMI ¢ BHeIIHUX KOHTAKTOB (/1151 TU1aT revision Au B -
3aMbIKaHHEM KOHTakToB “Turbo”).

11.12 Bepcus 11.05.2011

* JloGaBsieHa MoAIep>KKa HAaTUBHOTO PEXKUM /IS ZieJTATeNst CKOpocTH RS232;

*  YuuTbiBaeTcs ynpasjaeHHe yMHOkUTesieM yacToTel ICS501M (asis miar revision C).

11.13 Bepcus 26.04.2011
* JloGapyeHa mopgep>Kka KOMMYHHUKAI[MOHHOTO MHTepdetica (RS232);
* IloBblieHa Hafile)KHOCTSD 3arpy3ku FPGA;

* TloBblmmeHa HaZieX)KHOCTE paboTel ¢ RTC (ucrpaBieHa o1rOKa, MposIB/ISIONAsACs Ha
HEKOTOPBIX T/1aTax).

11.14 Bepcus 30.03.2011
* [lompaBneHo onucaHue TOPTOB KeMITCTOH-MBILLIKH.
* JlobGaByieHO omucaHre KOBOKCA.
* TlompasneHbl peKOMeHyeMble 3HaUeHUsI CTapilero Oaita azpeca Jisi opTa #xx77.
* JlobGaByieHO omucaHue TIOAJep>KUBAaeMbIX BUEOPEXKHUMOB.

* [obGaBneH focTym K JorioHUTENbHBIM stueiikam NVRAM (0x40..0xEF).
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11.15 Bepcus 07.12.2010

* JlobaBneHa perymupoBKa pasperenusi PS/2 Mpim.

* Mannep knaBuarypsl PS/2 B ZX peanmu3oBan 6e3 ucrosb3oBaHuss RAM MUKPOKOHTpoOJIepa.

11.16 Bepcus 29.11.2010

*  Peamm3osan BeIOOp («Num Lock») u ungukarms (Num Lock led) pexkuma ayauoBbeixozia
(beeper/tapeout).

* Tlopgpepykan Marirep kiaByuatypsl PS/2 B ZX /1 Bcex [OTOTHUTEBHBIX KOJOB K/IaBUATy Pbl
(EO0 xx).

® CKOppEKTI/IpOBaH MeHe/DKep IMaMATU U BUAWMOCTD ITIOPTOB B PA3/IMUHBIX PEeXXKHUMaAX.

11.17 Bepcus 17.10.2010

* Tlopzeprkka 3arpy3ku ¢ MarHUTOOHHOTO BX0O/a.

*  CKOppeKTHpPOBaHO ympas/ieHue pecetamu ¢ PS/2 knaBuarypsl («F12» u
«CTRL-ALT-DELy).

* Peanu3oBaH meHemxkep s Bcer namat (ROM u RAM).
*  OntumusupoBaHa pabota ¢ PS/2 ycrpoticTBamu.
* Tlogmeprkan marimep PS/2 B ZX kiaBuatypy (1ioka 6e3 BO3MOXXHOCTH peJJaKTUPOBaHUS).

*  Peanu3oBanbl pacimpeHust nemo-ide.

11.18 Bepcus 30.03.2010

* UcnpaBneHa ommbka 3arpy3ku FPGA.

11.19 Bepcus 28.03.2010

* NcnpaBnena obpaboTka omm6ok PS/2 mpiim. PerHuIany3alys MbIIIY B C/Tydae OIIHO0K
obMmeHa.

* Tlogmeprkka momyyeHus: Bepcuu 6a30Boit KOHGUryparmuy u OyTioazepa.

* UcnpaBneHa o6paboTKa ommboK Taiim ayta oomeHa ¢ PS/2 ycrpoiicTBamu.

11.20 Bepcus 24.03.2010

* UcnpasneHo noBefieHue cBetoaroa nutanus (Pwr Led), Tereps BbIK/IOYaeTCst eciiu
OCHOBHOeE ITUTaHUe OTKJIFOYEHO.

* Ympasnenue curHasiom NMI Ha ZX ¢ nomolibro KHONKU «Print Screen» PS2 kiaBuarypsl.

*  Msrkuii copoc kommbioTepa (6e3 riepe3arpy3ku fpga) mpu 3aMbIKaHUM KOHTAKTOB «SOft
reset» Ha Iiare.
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11.21 Bepcus 10.03.2010

* [JobaBnena nagukanys pexxkuma TV/VGA Ha ungukarope «Scroll Lock» PS2 knaBuarypsr
(ropsiiumii cBetoauon — VGA, He ropsiiuii TV).

* Hcnpasnena ommbka otobpakennsi NVRAM, ucnons3yemoii B GLUK, B NVRAM
PCF8583.

* Ucnpaenena ommbka B amyssinu yacoB GLUK, peanu3oBana smyssitist Update flag B
peructpe C.

* Peanu3oBaHo coxpaHeHue pexrMma Kominbrorepa B NVRAM.
* [loGaBneHa rojiep>kka MexaHUuecKoi ZX KIaBUaTyphl.

* [JobaBneHa mopgep>kka Kempston mxoiicTHKa.

11.22 Bepcusi 04.02.2010
bazogas Bepcusi (1.00 B SVN).

48



	1 Введение
	2 Управляющие контакты компьютера
	2.1 Hard reset (полный сброс)
	2.2 Soft reset (мягкий сброс)
	2.3 NMI (подача немаскируемого прерывания на процессор Z80)

	3 Дополнительные функции PS2 клавиатуры
	3.1 Мягкий сброс компьютера (soft reset)
	3.2 Полный сброс компьютера (hard reset)
	3.3 Переключение режима видеовыхода (TV/VGA)
	3.4 Переключение режима аудиовыхода (beeper/tapeout)
	3.5 Подача NMI (немаскируемого прерывания) на процессор Z80
	3.6 Регулировка разрешения PS/2 мыши

	4 Архитектура: общие положения
	5 Архитектура: управление памятью
	6 Архитектура: управление скоростью процессора
	7 Архитектура: видеорежимы
	7.1 Выбор видеорежимов
	7.2 Палитра
	7.3 Бордюр
	7.4 Адресация видеорежимов
	7.4.1 Стандартный ZX-режим
	7.4.2 ZX hardware multicolor
	7.4.3 ZX 256x192 16 цветов
	7.4.4 ATM 640x200 hardware multicolor
	7.4.5 ATM 320x200 16 цветов
	7.4.6 ATM текстовый режим 80x25
	7.4.7 ATM-подобный текстовый режим 80x25 в одной странице
	7.4.8 Загрузка шрифта для текстового режима
	7.4.9 Считывание шрифта текстового режима

	7.5 ULAPLUS

	8 Архитектура: порты чтения конфигурации и NMI
	8.1 Порт #BF (чтение)
	8.2 Порт #xxBE (чтение)
	8.3 Порт #BE (запись)
	8.4 Порт #xxBD (запись)
	8.5 Вход в NMI
	8.6 Выход из NMI

	9 Архитектура: порты ввода-вывода
	9.1 Порт #FE
	9.2 Порт COVOX (#xxFB, WO always)
	9.3 Порты AY/YM
	9.4 Порт Kempston Joystick
	9.5 Порты Kempston Mouse
	9.6 Порты управления часами и NVRAM
	9.6.1 Чтение версии базовой конфигурации/бутлоадера.
	9.6.2 Доступ к PS/2 клавиатуре.
	9.6.3 Доступ к EEPROM (энергонезависимой памяти) ATMEGA128.
	9.6.4 Доступ к флагам состояния конфигурации компьютера.

	9.7 Доступ к SD-карте.
	9.8 Доступ к IDE-устройствам.
	9.9 Порты контроллера дисковода
	9.10 Порт RS232 (коммуникационный интерфейс)
	9.10.1 Регистр данных (DAT)
	9.10.2 Регистры делителя (DLL,DLM)
	9.10.3 Регистр управления FIFO (FCR)
	9.10.4 Регистр управления линией (LCR)
	9.10.5 Регистр управления модемом (MCR)
	9.10.6 Регистр статуса линии (LSR)
	9.10.7 Регистр статуса модема (MSR)
	9.10.8 Пользовательский регистр (SPR)


	10 Сводная таблица портов
	11 История версий базовой конфигурации
	11.1 Версия 27.10.2014
	11.2 Версия 01.10.2014
	11.3 Версия 29.09.2014
	11.4 Версия 18.05.2014
	11.5 Версия 15.05.2014
	11.6 Версия 13.04.2014
	11.7 Версия 08.11.2013
	11.8 Версия 29.11.2012
	11.9 Версия 13.02.2012
	11.10 Версия 29.09.2011
	11.11 Версия 11.06.2011
	11.12 Версия 11.05.2011
	11.13 Версия 26.04.2011
	11.14 Версия 30.03.2011
	11.15 Версия 07.12.2010
	11.16 Версия 29.11.2010
	11.17 Версия 17.10.2010
	11.18 Версия 30.03.2010
	11.19 Версия 28.03.2010
	11.20 Версия 24.03.2010
	11.21 Версия 10.03.2010
	11.22 Версия 04.02.2010


