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1 BBegeHue

[Top 6a30Boit KoHPUrypatmeli KomrnbioTepa ZX Evolution rnogpa3symeBaeTcst KoH(UrypaLysi,
KOTOpasi MOCTaBJIAeTCA U MO JepyKuBaeTcs npoussouresem. IIpoussoguresb oCyLecTB/seT
TIOZI/IeP)KKY Y pa3BUTHe 3TOW KOHUrypaljuy 1 UCTIpaB/ieHre Hal/leHHbIX B Hell o1nboK. I'pymma
NedoPC He nogzep>kuBaeT KOH(MUTYpAI[UH CTOPOHHUX Pa3pabOTUMKOB, B C/Tydyae TpobieM ¢
TaKUMU KOHUTypaLusiMy, obpaliaiiTecb HEIOCPeCTBEHHO K UX pa3paboTyrKam.

ba3oBas koH(pUrypawys COCTOUT U3 CeyIOLUX KOMIIOHEHT:
*  Koudwurypauus gns FPGA EP1K50QC208;
e IIporpamma aysgs MUKpoKOHTpo/uiepa ATMEGA128.

KoHduryparus rocrassieTcst B BUe OMHapHOro ¢aiina (zxevo_fw.bin), KOTopbIii MOXXHO
3arpysuth B MUKpOKOHTpos/uiep ATMEGA 128 ¢ nomorpio BOOTLOADER'. OGHOB/IeHNEe
KOH(UTypaLui, Takxe rporssogurcs c nomoiibio BOOTLOADER.

Konuryparus FPGA uHTerpupoBaHa B IporpaMMy MHUKPOKOHTposiiepa. KondurypupoBanve
FPGA npou3BOAUTCS TIPY BKTFOYEHUH WK JKeJIe3HOM COpoCe KOMITBIOTepa.

Vi3smeHeHre BepcuH 0a30BOM KOH(MUTYpaLMU Moipa3yMeBaeT U3MeHeHue JIFo00i n3 uim 0benx
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» ocyIriecTB/sieT MOHbINA cOPOC KOMITbIOTEpA (C TIepe3arTyCKoM
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 obecneuusaem cOXpaHHOCTb 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 c/iydae BK/IFOUeHHe KOMIIbIOTepa OCYLLeCTB/IeTCS OHOKPaTHLIM
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» 3aBUCAT OT KOH(PUTypaLyu.

B 6a30B0i1 KoH(bUrypalyu Ha 3Ty TPYMITy KOHTAaKTOB BO3/10KeHb! (DYHKLIUH 110J,a4uut
HeMaCcKHpyeMoro IpepblBaHus NpoLieccop Ha npoueccop Z80 (aHaIoruyHo ONnMcaHHOMY 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 ncnonp3oBanuu PS2 knaBuatypel ¢ kommnetotepom ZX Evolution Mo)XHO HCI0/Ib30BaTh
[IOITOJIHUTE/IbHBIE BO3MOKHOCTH I10 YIIPAB/IEHUIO KOMITLIOT@POM:

*  MATKUM cOpPOC KOMIbIOTEPa;

*  TOJHBIN COPOC KOMIIBIOTEPA;

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

* Tepek/OUeHre pe)kuMa ayauoBbixofa (beeper/tapeout);

* nogauya NMI Ha nipoueccop Z80.

3.1 Msekuli c6poc komnbromepa (soft reset)

Msrkuii cOpoC KOMITbIOTEepa OCYIIeCTB/ISIETCS C TIOMOIIBIO KPaTKOBPEMEHHOTO (MeHee 5CeKyH/ 1)
HaKaTvs KnaBul «F12».

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

e [InuTenbHBIM Ha)KaTeM KaBUIIU «F12» (AUTenbHOCTBIO 5CeK), OTK/IHoUeHe TTUTaHus B
3TOM CJy4ae He TIPOM3BOJUTCS;

*  Haxaruem kom6uHaiuu «Ctrl-Alt-Del», oTK/IIOueHe TMTaHUS B 9TOM C/Tyuyae He
TIPOU3BOJUTCSI.

3.3 MepeknroyeHue pexxuma suoeosbixooa (TV/VGA)

Tak Kak ucromnb3yeTcst 00beJUHeHHbIN BUAEOBBIX0/ (B CBSI3U C OrpaHUUeHNEeM KOTMYeCcTBa HOT
mukpocxembl EP1K50QC208), To HeoOX0AUMO yCTaHOBUTb PE)KUM BU/IE0OBBIXO/IA:

e TV — ckaHgabep OTK/IIOUEH, BU/IEOBBIX0/] pab0TaeT ¢ Te/leBU3MOHHOU Pa3BePTKOM;
* VGA - Bk/ItoueH cKaH/jabmep, BugeoBbixos paboraet ¢ VGA pa3BepTKOM.

[TepekstoueHue pexxuma BueoBbixoza (TV/VGA) ocyiliecTBsIeTCS € TIOMOIIbIO K/IaBUIIU «Scroll
Lock». HaMKaius pexxrMa OCyIeCTBIsIeTCsl C TTIOMOIIIbio cBeToAuoa «Scroll Lock» KiaBUaTyphl.
CaeTsilijeecsi COCTOsTHUE CBETOMOZA COOTBeTCTBYeT VGA peXumMy KOMIbIOTepa, OTCYTCTBHE
cBeyeHus — TV pexumy.

BpemeHHbie napameTphl curHasia VGA dopmupyemblie cKaHgab/1epoM OT/IHYAlOTCS OT
CTaH/IapPTHBIX, UTO MOXKeT ObITh MPUUMHOM OTCYTCTBUS M300pakeHus1 Ha Bamem VGA MoHUTODE.
CrieLia/IbHO Ji/1sl TAKWX C/Ty4YaeB BBeJIEH PEXKUM C U3MeHEHHOM pa3BépTKoi («60I'1»). Vcrosb3yliTe
koMOuHarro kiaBuil «Shift+ScrollL.ock» /st mepek/toueHUs1 peXXMMOB BH/I€0OBBIXO/IA
TV60/VGAGO.

Pexcum «60I'y» siensemcs HecmaHoapmHbim 015 ZX Spectrum cogmMecmumo20 npo2pammHO20
obecneueHust u Moxcem Obimb NPUUUHOL e20 HeKoppeKmHoll pabombl (yCKopeHue, 3amedneHue,
3asucanue). NedoPC He pekomeHOyem NoCMOsIHHO No/b308ambCs pexcumom «60I'y», mem bonee
paspabambieamb cneyuanabHo 04151 He20 Npo2pamMmHoe obecneueHue.
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Buaumanue! UToObI COCTOSIHHME Pe)KMUMa COXPaHSIOCh TPY BLIK/TFOUEHWH KOMITbIOTepa, He0O0X0MMO
YCTAaHOBUThL OaTapeuKy.

3.4 lNepekrodyeHue pexxuma ayouosbixooa (beeper/tapeout)

Tak Kak ucronb3yeTcst 00beJUHEHHBIN ayIMOBBIXO/] (B CBSI3W C OTPaHUUYEHUEM KOJIMUeCTBa HOT
mukpocxembl EP1K50QC208), To Heo6XouM0 yCTaHOBUThL PEXKUM ayAMOBLIXO/a:

* beeper — Ha ayIMOBBIX0/ MIO/Ja€TCSI CUTHA/I COOTBETCTBYIOLLMI BBIXOAY beeper;
* tapeout — Ha ay/IMOBBIXO/, [10/JA€TCsI CUTHA/I COOTBETCTBYIOLMI BBIXOAY tapeout.

[TepektoueHue pexxuma ayuoBbixozia (beeper/tapeout) oCyIleCTBISIETCS C TOMOILBIO K/IaBUILIN
«Num Lock». HuKaiusi pe)xuma oCy11eCTB/IsIeTCS € MoMolLbio cBeToguozaa «Num Lock»
K/1aBUaTypbl. CBeTsllieeCcss COCTOsIHUE 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 MNMooaua NMI (HemackupyemMmoz20 npepbisaHusi) Ha npoyeccop Z80
[Togaua NMI Ha riporjeccop Z80 ocyIiieCTB/seTCS ABYMs Criocobamu:

*  CMOMOLIbIO K1aBuIM «Print Screen» PS/2 kaBuatypbl

* TlepeBomom Outa 3 mopta #xxBF u3 1 B 0 (cm. cTp. 42)

* YcraHOBKOM ajipeca noByiKHy B roptax #10BD/#11BD (cm. cTp. 24) u pa3peliieHus
noBymiku 6utom 4 nopra #xxBF (cM. cTp. 42)

3.6 Pea2ynuposka paspeweHusi PS/2 mbiwu

PerynvpoBka paspelenusi PS/2 MbIlii BO3MOXKHA TOJTBKO [J1s1 MblLlIel, KOTOpble TIO/1ep>KUBA0T 3Ty
¢yHKUMI0. Kak npaBusio 3TO ONTHUECKHEe MBIIIH.

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

3HaueHue PaspewieHue
0 1 orcueT HAa MM
1 2 OoTCcyeTa Ha MM
2 4 oTrcueTa Ha MM
3 8 oTcueTOB HAa MM

PerynupoBka npoucxoyuT 0JHOBPEMEHHBIM Ha)KaTheM [JByX KjaBuIl PS/2 mbliiv (71eBOU U MPaBoOM)
Y yTipaBJisAioLLel K1aBuiu Ha PS/2 knaBuarype:

* keypad "*' - cOpoc 3HaueHus paspemierus B 0 (110 yMOT4aHUI0);
* keypad '+' - yBenueHue 3HaueHUs pa3pelleHuys Ha 1;

* keypad '-' - ymeHbllleHre 3HaueHHs pa3pelleHus Ha 1.
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Buaumanmue! Uto0p1 3HaUeHHe pa3pelleHrsl COXPaHs/IOCh TIPY BBIK/TIOUeHUH KOMITBIOTepa,
HeoOX0MMO YCTaHOBUTH baTapeikKy.
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4 ApXuUTeKTypa: ooue nosioXXeHus

ZX Evolution umeet Ha 60pTty 4 Merabaiira O3Y u 512 kunobait [13Y, KOTOpbIe AOCTYITHBI Uepe3
C/leflyrollye MoZieny yrpasiieHus namsaThio: ZX Spectrum 48k, ZX Spectrum 128k (nopt #7FFD),
pentagon 1024k (agpecatus uepe3 nopt #7FFD), ATM?2 (appecatys 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
cywectBytoiumu B ZX Evolution), Takue Kak KOHTPOJ/Iepbl KaaBuatypsl, Mbilliky, IDE, SD-kapT u
T. 1., paboTatb He bydym.

B panbHeliieM J/1s KaXX0ro 1IOPTa YKa3bIBAKOTCS PEXKUM ero BUAUMOCTH (TeHeBOM JOCTyIeH
Bcerza: «shadow», «noeshad», «always»), OCTYITHOCTB ero /i UTeHH!sI UK 3aliCcy (TOJBKO
YTeHHe, TOIBKO 3aIiCh, uTeHre U 3armuich: «RO», «WO», «RW»). Takxke yKa3bIBaeTCsl afipec TopTa
mibo B Buge «#xxFE» (gemmdparus TonbKo 1o miiagmmm 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 5TOM B ONycaHWy NIOPTa yKa3bIBalOTCS
KOHKpeTHbIe 3HaueHusi cTapiiero Oaiita agpeca, KOTOpbIe TOJIBKO U CJ/ieflyeT UCI0Ib30BaTh. B
c/lyuae yKasaHusi 16-6UTHOTO afipeca ropTa, KOHKpeTHbIe OUThI CTapliero ajipecHoro Oaiira,
WCTI0/Ib3yeMble MU Jiellu(paLiu, HAMEPeHHO He YKAa3bl8aromcs ¥ MOT'YT U3MEHSThCS OT MPOILIKBKU
K MIPOLIMBKeE.
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5 ApxuTekTtypa: ynpaBsieHUe namaTbio

Ynpasnenue namaTeio B ZX Evolution Bo MHOTOM Cx0sKe C yrpaB/ieHHueM naMsaTbio B ATM2.
[MpuHIMNMaIbHBIE U3MEeHeHHsI KacaroTCsl BO3MOYKHOCTH afpecaliuu Merabaiita O3Y uepe3 nmopt
#7FFD (Mogenb pentagon 1024k) u agpecanuu 4 merabaiit O3Y.

B kaxx0e 16k 0KHO TIporieccopa MO>XXHO ITPOM3BOJILHO BK/TIOUATh F00YI0 13 16k ctpanur O3Y unu
[13Y. CyiiecTByeT 2 He3aBUCUMBIX KapThl MIAMSITH, KOTOpbIe TIepeK/IIouatoTcst 6UToM 4 B ropTe
#7FFD. B pexxume coBmectuMocTy ¢ ZX Spectrum 128k nnu pentagon 1024k stu Be KapThl
NaMsATH NPOrPaMMUPYIOTCSI UIEHTUYHO 3a UCK/IFOUeHHMEeM HOMepa BK/IIOUeHHOH cTpaHuLbl [13Y B
HYyJ/IEBOM OKHe TIpOLieccopa, uToObl JaHHbIN OUT pabotan, kak B ZX Spectrum 128k. OtobpakeHue
CTPaHML] [IaMATH B Ka)KOM OKHe I1poLjeccopa IporpaMMUpyeTCs He3aBUCUMO uepes ClieLiiaibHble
TeHeBble ITOpThl. KpoMe TOro, /17151 KaXKI0r0 TAKOTO OKHA CYLLeCTBYeT OIS NoAMeHbl MyIaJInxX 3
wiu 6 OUT HOMepa BK/TFOUEHHOM cTpaHubl O3Y [aHHBIMU M3 COOTBETCTBYIOILIMX OUT TIOpTa
#7FFD: TakuM 00pa3oM obecrieurBaeTCsi COBMECTUMOCTB € pexxumamu ZX Spectrum 128k u
pentagon 1024k. ITpu oToOpa>keHUH ke cTpaHullbl I13Y cylijecTByeT OMiys MoAMEeHbI MIaZIIero
6urta Homepa ctpanuilbl Ha curdas DOSEN (curnan Bemouenusi TRDOS). BkiroueHue gaHHOTO
curHana («mepexog B TR-DOS») MpoucxoauT Npu UCToiHeHn koza u3 [13Y B KakoM-M00 OKHe
npolieccopa 1o cMereHno #3DXX B 9TOM OKHe TIpu ycTaHOBIeHHOM 6ute D4 B mopre #7FFD.
Brik/itoueHre IpOUCXOAUT MpH BbinoyiHeHUU Koza u3 O3Y («Beixog uz TR-DOS»). Kpome Toro,
IIPY ITIOMOLY COOTBETCTBYIOILIEr0 TeHeBOr0 NIOPTa MOXKHO 3alpeTUTh BhIK/IOUeHue curHana DOS
TaKiM 00pa30oM OCTaBJIsisi TeHeBbIe TIOPThI JOCTYIHBIMU TIpY ucnonHeHuy u3 O3Y. BrobaBok,
CYIL[eCTBYeT BO3MO)KHOCTh BK/IFOUEHHsI TEHEBBIX TTOPTOB Oe30THOCHTe/bHO 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: e/ 1, To BK/TIOUeHBI TeHeBbIe TIOPTHL. 0 TocsTe c6poca.

But 0 3TOro mopra uMeeT NPUOPUTET HaJ, JPYTUMHU CIOCOOAMU BK/TIOUEHUsI TEHEBBIX
TIOPTOB: TEHEBOW PEXXMUM BKJItOUaeTcsi 6e3ycioBHO npu 3armvcy 1 B 3ToT ourt. T1pu 3ammcu
0 BK/TIOUEeHHe TEHEeBOTO PeXKMMa yTIpaB/sieTCs JPYrUMH CI1ocobamMu, HarpyuMep MopToM
#xx77 v niepexogoM B TR-DOS. [TanHbiii 6ut He gkatouaem TR-DOS.

HanHbili TopT omcymcmayem B ATM2.

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

OcranbHble OUTBI — CM. CTp. 42.
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IHopm | OnucaHue

#xx77 | BkiroueHHe TEHEBOTO peKMMa MOPTOB; pa3peliieHre paboThl AucCIieTyepa MaMsITH.

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

shadow JucrieTyepa namsTu. B kakgoe OKHO DOS u TeHeBbIX TIOPTOB. 0 1ocste copoca.
TpolLieccopa yCTaHaB/IUBAEeTCs
nocnefnss crpanuna I13Y. 0 noce
cbpoca.
BHumaHue! OctanbHble OUTHI (KakK OWUTBI JaHHBIX, TaK U OMTHI CTapIiero OaiTa ajgpeca)
3TOro write-only mopTa KUCIo/b3yOTCS A5 APYTuX 1eneil. CM. cTp. 42.
Bxkmouenrie TR-DOS 1 TeHeBbIX MOPTOB 6uTOM A9 MMeeT IPUOPUTET Ha/l BK/IFOUEHHEM
TR-DOS u TeHeBbIX [TOPTOB UCIIO/IHEHUEM CO cMelljeHus #3Dxx crpanuLie! [13Y npu
yctaHoBneHHoM bute D4 ropta #7FFD («niepexog B TR-DOS»). Korma A9=0, To
TeHeBble TTOPThI U TR-DOS BK/IIOUeHbI He3aBUCHMO OT MeCTa MCIIOJIHEHMS MpoLieccopa
(B T.u. 1 u3 O3Y).

ITopm | OnucaHue

#xFF7 | YripaBjieHUe JUCIIeTYepOM CTPAHMULI.

WO 5..0: uHeepcHble OUTHI HOMepa CTPAHUILIBI, BKJIFOYaeMOro B OKHO TpoLieccopa.

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 onpefiesisitOT OKHO MPOLIeCCOpa, A/ KOTOPOro MPOUCXOUT BK/IFOUEHHEe
Tpebyemotii crpanubl. CriefyeT UCIIOIb30BaTh CIeYIOIIHe apeca 3Toro rnopra:
#3FF7 — nns okHa #0000..#3FFF,

#7FF7 — nns okua #4000..#7FFF,

#BFF7 — nns okHa #8000..#BFFF,

#FFF7 — nna oksa #C000.. #FFFF.

3arnuch B IaHHBIM MTOPT MEHSIET CTPaHMITY B KakoM MO0 OKHe TeKyIilei (aKTUBHOM)
KapThbl namsTU. [Ipy 3TOM HeaKTHBHasi KapTa MaMsITH 0CTaéTCs Hen3MeHHOU. Kakast
KapTa IMaMsTH aKTHUBHa, 3afiaéT 6uT 4 mopta #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 crpannip! ¢ Homepamu 0..255 (Bcero 4 Merabaiita).
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! TIpu 3anucy B 3TOT HOPT OCTaéTCsl HEU3MEHHBIM PeXKUM MOAMeHbI MJIaZInX
out Homepa crpanuilpl O3Y (6ut «dos7ffd» mopra #FF7). OgHako, 3anuchk B #x7F7
6e3ycsoBHO BKmoyaeT O3Y B okHe (oumirjaeT 6utT «ramnrom» ropta #xFF7).
HMannbiii noptr omcymcmeayem B ATM?2.
IHopm | OnucaHue
#xBF7 | YripaBsieHUe AUCIieTYepoM CTPAHULI.
Vl~170d 0: Pexxum read-only asist cooTB. okHa. 1 — pexxum read-only BkmouéH. 0 mocsie copoca
shadow

KoMmMbioTepa. [leiicTByeT B T.4. U HA ROM-cTpaHuLibl, pe/iarast JOMoJHUTeTbHbIN

YPOBEHb 3alUThI OT 3anvcu 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 onipefie/isitOT OKHO MPOLIeCCopa, AJist KOTOPOro MPOUCXOAUT BK/IHOUEHHe
Tpebyemoii crpanuiipl. CrielyeT UCIOIb30BaTh CeyIOI[He ajpeca 3TOro MopTa:
#3BF7 — nns okHa #0000..#3FFF,

#7BF7 — nns okHa #4000..#7FFF,

#BBF7 — nyia 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 3arucy 1 |4: BLIOOP KapThl | 3: BBIOOP 2..0: 3ameLiarOT

always bnokupyercs NamsATH (CM. sKpaHa. 0 ocse | miazme 3
JanbHeu1Ias onucaHue cbpoca. burta HoMepa
3aMuch B MOPT | TOpTOB #xxF7). CTpaHULIbI, eciu
#7FFD, no 0 rocse cObpoca. Takoe
nepexozia B 3aMelleHue
PEeXXUM paspeleHo A1

pentagon 1024k
umm Jo cobpoca.
0 mocie cbpoca.

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

B pexxume pentagon 1024k:

7..5, 2..0: 3ameluiaroT rpu
HeoOXoJUMOCTH MIa e 6
OUT HOMepa CTPaHULIbI.

4: BLIOOD KapThl MaMSITH.

3: BIOOp 3KpaHa.

[TporpamMMoii HauanbHOM 3arpy3Ku, xpansieiics B I13Y ZX Evolution (reset service) mpou3BoAUTCs
HACTPOMKa KapT MaMsTH TaKUM o0pa3oM, uto 6uT 4 nopra #7FFD paboTaeT Kak BEIOOP CTpaHUIbI
I13Y B okuHe #0000..#3FFF (basic128/basic48), outsr 2..0 (pexxum ZX Spectrum 128k) v 7..5,2..0
(pexxum pentagon 1024k) — 3amelljaroT COOTBETCTBYIOIIME OMTHI HOMePa CTPAHMIIBI B OKHE
#C000..#FFFF (bosee cTapiiyie OMTBI HOMepA CTPaHUIIbl PU 3ToM — 0), B OCTa/IbHBIX /IByX OKHaxX
BbICTaB/IeHbI CTPAHMLIbI, COOTBETCTBYHOII[Me KOHpUrypaluu namsitu ZX Spectrum 128k.

ITopm | OnucaHue

#EFF7 | 2: npu peicTapnennn B 1 — pesxum ZX 3: [1pu BbICTaB/IeHMY B 1 B OKHO
WO Spectrum 128k, nHaue — pexum pentagon |#0000..#3FFF npuHyguTensHO
noshad | 1024k

3HaueHue nocse copoca — 0.

BKJ/IHOUaeTcs HyseBas crpanuria O3Y. Otot
OuT umeem npuopumem HaJ BCeMU
JPYTUMHU CriocobaMu TiepeK/rouaThb
CTPaHULIbI [TAMSATH B ZJAHHOM OKHE.
3HaueHue nocse copoca — 0.

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

Cwm. cTp. 42.
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6 ApxuTeKkTypa: ynpaBJsieHUe CKOPOCTbIO NnpoLleccopa
PeanvsoBaHbl criefyroline CKOpOCTU MPoOLjeccopa:
* 3.5 MI'g (nowait)
e 7.0 MI'y (nowait)
*  14.0 MI'y (with wait)

B pexxume 14 MI'1j addekTHBHas CKOPOCTH Tipoljeccopa B 1.66 pa3 6orbliie, ueM B pexkume 7.0
MTI'y (1o 3amepam nporpammsl turbotest v1.0).

[171s1 TIepeK/TFoueHus1 CKOPOCTH TIPOLIeCCOPa UCIO/b3YIOTCsI OUTHI B ITOPTaXx:

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

0 1 3.5

0 0 7.0

1 X 14.0

I[Tocne cbpoca nporeccop paboraer Ha yactote 7.0 MI'w.

7 ApXuTeKkTypa: Buaeopexmumbl

ZX Evolution nogzaep>xuBaeT ceyoliyie BUe0peXUMbI:

* CrangapTHbiil ZX-pexxum 6912 Gailt

* ZX hardware multicolor, oTnyaroiuiicsi oT cTaHAapTHOTO ZX-peXKrMa Haluuuem
OT/le/IbHOTO OaliTa aTpulyTa Ha KaXK/blid OaiiT mrkcenei

* 256x192 16 usetoB no cra"aapty Alone Coder'a

* 320x200 16 useros no craHgapry ATM

* 640x200 hardware multicolor no crangapry ATM

* TekcroBbili pexxum 80x25 no crangapty ATM

Kpowme Toro, noggepsxusaercs naaurpa o cravgapry ATM.

7.1 Bbi6op BUOEOPEXUMOB

Bri6op BueopekuMa ocyiijecTBsieTcst KombuHatyeli out B moptax #EFF7 (noshad, WO) u
#xx77 (shadow, WO) B cooTBeTCTBUM C Tabnuiiei:

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 11BeTOB

0 110 ATM TekcTtoBbii pexxum 80x25

0 111 ATM-110100HbIH TeKCTOBBINA peskuM 80x25 B ofiHOM
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
TIaJIMTPy B PEXKUM 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 TTPOM3BECTH 3aruch B opT #xx77 (WO, shadow) ¢ ountieHHbIM
burtom azpeca Al4 (BHumMaHue — ocTaibHble OUTHI (KakK OWTHI JaHHBIX, TaK U OUTHI CTapILero
OatiTa afjpeca) 3TOro MOpPTa UCIIOB3YHOTCS /IS IPYTUX Lieield — cM. cTp. 42). HoBoe 3HaueHMe
3/ieMeHTa Ma/IMTPhl YCTaHaB/IMBaeTcs 3anuchio B opT #FF (WO, shadow), KoTophlii npu
ouniieHHOM O6ute A14 ropra #xx77 HauMHaeT 0OHOBPEeMEeHHO BBITIONHATL (QYHKIMY TIOPTa
KOHTpOJI/Iepa AUCKOBO/IA U 110PTa YCTaHOBKU Ma/IUTPHI.

Wurepniperanus 3anucbiBaeMoro B 1opt #FF 3HaueHus:

Bur 3anuceiBaeMoro | 3HaueHue
OaiiTa

~8

YcranaBnvBath B 1 /i1 KOppeKTHOM pabOThl KOHTPOJIIepa AUCKOBOZOB

YcraHaBnuBaTh B 1 /7151 KOPpPeKTHOM pab0OThl KOHTPOJIIepa IHCKOBOZIOB
~R
0 ~B

st nByXOWUTOBBIX KOMITOHEHTOB 1iBeTa, 0003HaueHHbIX Kak {Rr}, {Gg} u {Bb}, 3amiceiBaembiii
oariT Oyget ~{grbGOORB}, rie '~' 0603HauaeT MoOUTOBYIO UHBEPCHIO.

= NN W 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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7.2.1 PacwunpeHHbI LBETOBOW Anana3oH
PacivpeHHbIH LIBETOBOM /IMara30H BK/IIOYaeTcs 3anuckio 1 B 6ut 5 mopra #xxBF.
[laHHBINA pe)XUM T0/jiep>KUBaeTcst B KOH(GUrypaLusix He crapee 6 Hoss6pst 2021 roza pesnusa.

B sTOM ciydae Kax/iplii KOMITOHeHT 1BeToB R, G 1 B nmeeT 4-0uTHYy0 rpajialjio SpKOCTH:
{R3R2R1R0}: {G3G2G1GO}, {B3B2B1BO}-

[TporpaMMHOe M3MeHeHHe TIaIMTPhI aHAJIOTHYHO PeXXUMy 2 6uTa Ha 1BeT (CM. paszen 7.2), 3a
VICKJIFOUeHVeM MHTeprpeTaruu 3anvcbiBaeMoro B nopT #xxFF 3HaueHus.

NHureprperarys 3anvcbiBaemoro B 1opT #xxXFF 3HaueHUs1, Py BK/IFOYEHHOM paCIlIMPeHHOM
L|BeTOBOM /l4ara3oHe:

bur 3anuceiBaeMoro |3HaueHue

OaliTa JaHHBIX

7 "’Gz

6 ~R,

5 ~B,

4 "’G3

3 YcraHaBnuBath B 1 /1711 KODpEKTHOM paboThl KOHTPOJLIepa AUCKOBO/IOB
2 YcraHaB/uBath B 1 /1711 KOpDPEKTHOM pabOThI KOHTPOJIEpa AUCKOBO/[OB
]_ NR3

0 ~Bs

burt agpecanopra | 3HaueHue

#xxFF

15 ~Go

14 ~Ro

13 ~Bo

12 ~Gy

11 YcraHaBuBaTth B 1 /17151 0OpaTHOM COBMECTHUMOCTH

10 YcranaBnvBath B 1 /jis1 0OpaTHOM COBMECTUMOCTH

9 ~R;

8 "’B1

rae '~' 0603HauaeT MOOKMTOBYIO MHBEPCHIO, a TIOACTPOUYHbIe HOMePa COOTBETCTBYIOT HOMepaM buTa
Tpa/lal[uu SIPKOCTH.

7.3 boporop

Bopatop — Bugumast 0671acTh 9KpaHa, HaXOASIIAsICS 3a TIpeZiesiaMH MTUKCesiel, ornpe/iernsieMbIX
KaKUM-1i00 BUeope>kuMoM. LIBeT Gop/topa 3azaércst butamu 2..0 3amvicbiBaeMbIX 3HAUEHUH B
noptel #FE (RW, always) wiu #F6 (RW, always): ripu 3amnucu B 1iopT #FE BO3MO)XXHO yCTaHOBUTH
ugeta 0..7, ipu 3anucu B #F6 — 8..15. Cm. cTp. 42.
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7.4 Adpecayusi BUOEOPEXUMOB

[1711 Ka>K10T0 BH/IEOPEXKHMA CYIIeCTBYET T10 /iBa Habopa CTPaHUI], U3 KOTOPBIX OCYIIIeCTBISIeTCS
BbIOODPKa BU/leojaHHBIX. BriO0p Habopa cTpanull onpeziesisiet out 3 ropra #7FFD (WO, always).
CTpaHuIIbl, COOTBETCTBYIOL[HE eAMHUYHOMY COCTOSTHUIO 3TOTO OWTAa, TPUBEEHBI B OTIMCAHUSX
PEe’KUMOB B CKOOKax.

74.1 CTaHAAapTHbIN ZX-pexum

Bribopka u3 crpanutibl 5(7). TTMKCemn KaXKI0i CTPOKU COCTOAT U3 OUT HerpephIBHOW OalTOBOM
CTPOKH (TIOPSIIOK BBIJ@uM OUT M3 OTAeNbHOro OaiiTa — OT crapiiero 6ura K mMiajiiemy).
HauasibHble cMeltieHHs 0aUTOBBIX CTPOK BBIUMC/SIOTCS 13 HoMepa Y cTpoku (Y=0..191, Y=0 ans
BepxHel CTPOKH) ciieAytoium obpaszom: pixoffset = { Y[7:6], Y[2:0], Y[5:3] } << 5, rae Y[m:n] —
BbIOOpPKA COOTBETCTBYIOIIIEH OUTOBOM MOC/IeI0BATEIbHOCTU U3 BeTMUMHEI Y, {} - KOHKaTeHarust
OUTOBBIX TIOC/IE/[OBATE/ILHOCTEH B UMC/IO, << - CABUT BJIEBO Ha YKa3aHHOe UMCJIO0 OUT C
3aro/THEHUEeM MJIaIIINX OUT HY/ISIMH.

burtoBas KapTa pe)xuma J1e/IMTCS Ha KBa/|paThbl 8x8 nMUKcesel, KaXX/Ibli TaKOM KBaipaT UMeeT CBOU
OaliTOBBINM aTpUOYT, PaCTONIOKeHHBIH 10 cMetrieHuto attroffset = #1800 + Y*32 + X, roe X,Y —
KOOpAMHaThI KBajipaTa 8x8 nukceneit (0,0 — BepxHuii neBbIi KBagpart, 1,0 — ero cocef crpaBa u
T.J1.).

LIBeT nuKceJisi, COOTBETCTBYIOILIETO eJMHUYHOMY OUTY, oripeziesisieTcst Oaiitom aTpubyTa attr Kak
{attr[6]. attr[2:0]}. LiBeT mMKCesisi, COOTBETCTBYIOIIETO HY/IeBOMY OUTY — Kak {attr[6], attr[5:3]}.
YcTaHOBeHHBINM OUT attr[7] MPUBOAUT K armrmapaTHOM repuoAuueckoi (¢ mepuogom ~1 I'iy)
WHBEPCUM BCEX CUMTAHHBIX U3 TIaMSATH OUT MUKCesel B Tipefiesiax KBazipara 8x8 mukceieit
COOTBETCTBYIOILIETO aTpubdyTa.

7.4.2 ZX hardware multicolor

JTaHHBI Pe)KUM COBIA/IaeT CO CTaHAAPTHBIM ZX-pe)KMMOM B UaCTH BEIOOPKHU 0aliTOB MUKCeseH.
ATpubyT, B OT/IMUKE OT CTaHJAPTHOTO Z X-peXKUMa, MHAUBUAYATBHBIN y KaXXJ0r0 OaiiTa MAKCesIei.
Cwmerenue atpubyTa attroffset = pixoffset + #2000, rge pixoffset — cmeljeHre COOTBETCTBYOLIETO
Oaiita rukceneil. inTepripetarus 6aliTa arpulyTa Takas ke, Kak B CTaHJapPTHOM Z X-peKuMe.

743 ZX 256x192 16 uBeTOB

B faHHOM pexxume [i71st KaXKAoro O/10Ka MUKCe el IMPUHON 8 U BBICOTOM 1 MUKCesTh PUBe/IEM B
COOTBETCTBHe OalT MUKCesel CTaHjapTHOTO ZX-peykruMa, KOTOPbIi MeeT cMelrieHne zxoffset. [Iis
oToOpakeHust O/10Ka TIMKCeel CUUThIBatOTCS 4 Oaiira:

* byte0 — ctpanwuia 4(6), cmeirienne zxoffset + #0000
* bytel — crpanutia 5(7), cmettienue zxoffset + #0000
* byte2 — ctpanwuia 4(6), cmeirienne zxoffset + #2000
* byte3 — crpanutia 5(7), cmetrienue zxoffset + #2000

Kaxp1ii ikcesb 6/10Ka nykcernel (cieBa HarpaBo) uMeet 1iBeta: {byte0[6], byte0[2:0]},
{byte0[7], byte0[5:3]}, {bytel[6], bytel1[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]}.
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7.4.4 ATM 640x200 hardware multicolor

Pasgenum MaccuB rukcesnnedi 640x200 Ha 6/10KU, KaXK/bIH BBICOTON 1 TTMKCe/Th ¥ IIMPUHOHN 16
(6si0xm 16x1). BBegém koopauHathl Takux 6/0koB X,Y ( BepxHwuii yieBbiv 6110k — 0,0; ero cocep,
cnpaBa — 1,0; cocen cauzy — 0,1 u T. ., X=0..39, Y==0..199). Beném cmeiienue offset = X +
Y*40. Inst otobpakeHusi 6/10Ka MUKCesel CYMTHIBAIOTCS 4 OaiiTa 1o cieyIoIyM aJipecam:

* byte0 — crpanuua 1(3), cmetenue offset + #0000
* bytel — crpanuna 5(7), cmermenue offset + #0000
* byte2 — crpanuua 1(3), cmetienue offset + #2000
* byte3 — crpanuta 5(7), cmermienue offset + #2000

B npefeniax kaxkzgoro 6710ka ecTh Ba OaliTa rukceseid u aBa O6aiita arpubyToB. [11s1 eBbIx 8
nuKcenei 6/10ka 6aiT mukceseid — bytel, 6aiit arpubyToB — byte0; A/isi TIpaBbIX 8 MHMKCesiel,
COOTBETCTBEHHO, byte3 u byte 2.

WuTrepripetarys 6atita arpubyTtoB: {attr[6], attr[2:0]} — 1BeT, COOTBETCTBYOIIUI e AMHUYHOMY
outy u3 Oaiita nukcenel, {attr[7], attr[5:3]} — 1BeT, COOTBETCTBYIOIIUI HY/IEBOMY OUTY.

7.4.5 ATM 320x200 16 uBeTOB

Maccue mukcesieii 320x200 pa3zgensieMm Ha 6710k 8x1 ¥ BBOJUM MX KOOpAWHAThI X,Y aHa/JIOTUYHO
pexxumy 640x200 hardware multicolor. TpeGyembie zyist oToOpa>keHus 6/10Ka 4 GaiiTa CUMTHIBAIOTCS
TI0 TeM >Ke aZipecaM, uto u B pexxuMe 640x200 hardware multicolor. CocTaBneHue nukceneit u3
3THX 4 OAWT MPOM3BOAUTCS TaK ke, Kak 1 B pexkume 256x192 16 1iBeToB.

7.4.6 ATM TeKcToBbIl pexum 80x25

BBoaum pa3bueHre MacCcHBa cUMB0/108 Ha 0JI0KH 2x 1, BBOAUM KOOPJWHATHI TaKKUX 0/10KOB X,Y
(X=0..39, Y=0..24). B nipegenax 6/10ka KOZbI JIEBOTO M ITPABOT0 CHMBOJIOB Isym U rsym, a Takxe
COOTBETCTBYIOIIMEe UM OaMThI aTpHOYTOB lattr U rattr CUMTBIBAIOTCS TI0 aJjpecam:

* Isym — crpanuua 5(7), cmerjenue #01C0 + Y*64 + X
e lattr — crpanuua 1(3), cmerenue #21C0 + Y*64 + X
* rsym — crpanua 5(7), cmerenue #21C0 + Y*64 + X
e rattr — crpanuiia 1(3), cmeijenue #01C1 + Y*64 + X

Ha kaxxapiii cumBOsT 6aiiT aTprOyTOB MpUMeHsIeTCsl aHaIoruuHO pexkumy 640x200 hardware
multicolor.

CrangaprtHas nipommska [13Y «EVO Reset Service» MoxkeT IpoU3BOAUTE 3arpy3Ky LipudTa B
fontROM mipu kKaxkzom copoce. TTpegycmotpensl 2 kogupoBku: CP866 n ATM-KoarpoBKa
(npuBezeHa Ha Puc. 1).
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Puc. 1: ATM-kodupoeka wpugpma
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ATM-nofo6HbI TeKCTOBbIW pexum 80x25 B ogHOW CTpaHuLe

@DYHKIMOHUPYET aHaJIOTUYHO pexxumy 7.4.6, umesi e yroLyI0 afpecalyo:

* Isym — crpanutja 8(10), cmerenue #01C0 + Y*64 + X

* lattr — crpanuiia 8(10), cmetienue #31C0 + Y*64 + X

* rsym — ctpanuiia 8(10), cmerienue #11C0 + Y*64 + X

* rattr — crpanuia 8(10), cmemenue #21C1 + Y*64 + X

[Tpumep pacyéToB aZipecoB CUMBOJIA U aTpubyTa, MPH yC/I0BUM UTO BUeocTpanuiia 8(10) B

agpecax 0x4000-0x7FFF:

xy2txt ;input h=x 1=y
;output hl=address
LD A, #i1C

SRL H

RRA

xy2attr ;input h=x 1=y
;output hl=address

LD A, #C7
SRL H
JR NC,.L1
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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
LD L,A ADD A,L
SET 6,H LD L,A
RET SET 6,H
RET
7.4.8 3arpyska wpudpta Ans TeKCTOBOro pexuma

Pa3speiieHue 3arpy3ku mpudra BKarouaetcss ourom 2 opta #BF (cMm. ctp. 42). O3Y mpudra umeer
00bEM 2 KHI00aiTa, KaXKAbI CUMBOJI XPAHUTCSA T10 afjpecam n*8..n*8+7, rme n — HoMep CUMBO/IA
(0..255). O6pa3 cumBosia 8x8 nMuKcesell XpaHUTCS TIOCTPOYHO CBEPXy BHU3, OMTHI B OaliTax
TIpe/ICTaB/ISAI0T MUKCe/IM CUMBOJIA C/1eBa HarpaBso.

[Mocne BK/IIOUEHUS pa3pelleHus 3arpy3Ku WpUdTa /1006as 3arvch MpoLiecCopoM B ajipecHOe
TPOCTPAHCTBO namsimu 1o ajpecy A (A=0..65535) npuBoaUT K 3anucu makace u B O3Y mpudra
o agpecy A & 2047.

BHumanue! B niporjecce 3arpy3ku O3Y 1mpudTta peKoMeHAYyeTCsl BbIK/IFOUaTh NpepbIBaHUs WU
TIPOU3BOJUTH 3arpy3Ky B OIpe/ie/IéHHble MOMEHThI OTHOCUTE/IbHO CUrHajla int, Tak Kak BXO[, B
niporieypy 00paboTKU MpepbiBaHuS MPU BKIFOUEHHOM Pa3pelleHr  3arpy3Ky mpudTa NpuBeaeT K
3arpy3ke B O3Y wipudra ciyuaiiHbIX 3HaU€HUM M0 Cy4YaliHbIM ajipecam.

7.4.9 CuutbiBaHUue Wpugta TEKCTOBOIoO pexuma

CuuThIBaHUE TIPOU3BOAUTCS TTyTéM uTeHUs nopTa #0EBD (cM. cTp. 22), B KOTOPOM Ipu
BKJTFOUEHHOM TKECTOBOM PEXKUME UMTAeTCs TEKYIIMK 0TOOpa)kaeMblii Ha SKpaHe OAWT KapTUHKH
cuMBosia. VI3 3TOTO CriefiyeT, uTo /iJisi KOPPEKTHOTO CUMThIBaHUS HIpH(Ta He0OXOAMMO MPUMEHSITh
CrieLiiaIbHYO MPOoLeAypPy C TOUHBIMU 3ajepKKaMU OTHOCUTE/IbHO Hayasia CUrHasla npepbiBaHus
TIpU CrieljuanbHO cOPMUPOBAHHOM CO/IEP’KMMOM TEKCTOBOI'O SKpaHa. [IprMep Takoii npoieyphl
naH B (aiine fontread.src

7.5 ULAPLUS

Mopudukarms ULAPLUS paciivpsieT najuTpy cTaHAapTHOro ZX-pexkuma U pexxuma ZX
hardware multicolor.

IIpu BK/IIOUEHUY [JAHHOTO pekuMa ucrosb3yeTcs gonoaHuTesbHass ULAPLUS-nanutpa, He
CBsi3aHHasi C OCHOBHOM. VHTernperartys 6aiita arpubyTOB attr:

*  OuThI 7:6 — BEIOOp 0fHOM U3 4 noanamutp nanutpel ULAPLUS
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* 6ursl 5:3 — BeIOOp HOMepa 1BeTa PAPER
*  O6urs 2:0 — BeIOOp HOMep 1BeTa INK

[Manmutpa ULAPLUS umeet 64 ro3uryu 1 3a/1aéT LIBET C/IeAYIOIIAM 00pa3oM:
* 1BeT PAPER — u3 s/1eMeHTa Ma/jvuTphl C HOMepoM attr[7:6]*16 + attr[5:3] + 8
* et INK — 13 3nemeHTa nanutpsl ¢ HomepoM attr[7:6]*16 + attr[2:0]
Kaxxast mo3u1iust auTphl — AT, KOTOPBIM 3aJaéT I[BET C/IeYIOLUM 00pa3oM:
e 3en6HbIH — OUTHI [7:5]
*  KpacHsblit — 6uThi [4:2]
e  CuHuid — 6urtsl [1:0]

HOns ycranoBku ULAPLUS-nianutpe! 1 /151 BK/ItOUeHus1-BbIk/ItoueHus: pexxuma ULAPLUS
vcnosnb3yroTcs noptel #FF3B u #BEF3B.

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

YcranoBka 3nemenTa naautpsl 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
ouT (C),A

RET
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8 ApxuTeKktypa: NnopTbl UTeHUA KOHdurypauyum n NMi

[laHHbIV pa3fen onucbiBaeT CPeCTBa, O3BOJISIOLLYE IPOrPAMMHO CUUTaTh KOH(UTYpaLUI0
NaMsTH U NaJIUTPy KOMIbroTepa. [JJaHHble cpefCcTBa IpeJHa3sHaueHbl B OCHOBHOM [i/1s1
WCII0/Ib30BaHuUs B mpolieype 0opabotku NMI.

8.1 NMopm #BF (umeHue)

[Topt #BF no3BosisieT unTarth CBOE cofepkumoe (CM. CTp. 42).

8.2 NMopm #BE (3anucb)

3ariich B opT #BE mpoucxoaut ripu Beixoe u3 obpaboturika NMI. ITogpobHee cMm. cTp. 25.
8.3 NMopm #xxBD (umeHue u 3anucs)

[Topt #xxBD rnipejHa3HayeH AJis1 UTeHUsI KOH(UTypaLMy MaMsTH U TIa/IMTPbl KOMITBIOTEPa, a Takxke
[J1s1 HACTPOMKY TIOBeZleHHs! OT/le/IbHbIX aclleKTOB KOH(UIypaLyu.
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IHopm

OnucaHue

#00BD..#07BD

HHeepcHbIll HOMep BK/IFOUeHHOM CTpaHULIbl. PacripeseneHue:

RO #00BD..#03BD — Homepa ctpanuy as1 okoH #0000. #3FFF, #4000..#7FFF,

always #8000..#BFFF u #C000..#FFFF cooTBeTCTBEHHO [i/151 HY/IeBOM KapThl NaMSITH,
#04BD..#07BD — HOMepa CTpaHuL] /151 e[JUHUYHOM KapThl ITaMSATH.

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

RO CTpaHUIIbI, cuuTaHHOMY U3 miopta #00BD, 6ut 1 — Homepy u3 ropta #01BD u T.71.

always

#09BD burtsl «dos7ffd» (cm. ctp. 11). [Topsifok Takoi e, Kak Ajis opta #08BD.

RO

always

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

RO

always

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

RO

always

#0CBD [ToceaHee 3amicaHHOe 3HaUeHHe B MOPT #xx77. PacripezenieHue 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.

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

RO dopmMar cuMThIBAEMOTr0 3HaUeHUsI COBMaziaeT ¢ (popMaToM 3alKuCbIBaEMOTrO

always 3HaueHus1 B opT #FF npu ycTaHoBKe NmaauTpsl (CM. CTp. 15), 3a UCK/IIOUeHHEeM
6uToB 2 U 3, KOTOpbIe He onpede/eHbl. [1poliefypa CUNTHIBAHUS TTATUTPbI
aHaJIOTM4YHa npoLefype 3anucu (CM. CTp. 15), HO NPOU3BOAWTCS UTEHKe TIopTa
#0DBD BmecTo 3arvicu nopta #FF.

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

RO JJ1S1 CYUTBIBAHUS LLIPUQTA.

always [Tpumep cunThiBaHUS NpUBESEH B (aiine fontread.src

#0FBD 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.

#10BD UreHue U 3anMCh M/I/ILLIEH YaCTH aJipeca arrapaTHOW JIOBYLLIKU

RW

always
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#11BD UTeHue U 3anMCh CTapllield YaCTH afipeca arrnapaTHOU JIOBYIIIKU

RW

always

#12BD butel 3amuTe! oT 3anucy (cm. cTp. 12). ITopsaok Tako ke, Kak /il opTa

RW #08BD.

always

#13BD butei 0..3 cooTBeTCTBYIOT AUCKOBOAaM A..D. Ec/i COOTBETCTBYIOLMM OUT CTOUT

RW B e/JUHULIe, TO MpH obpareHnu K mopram TR-DOS Bo Bpemst pabotsi [13Y TR-

always DOS npoucxogut noamMena I13Y Ha crpanuily O3Y #FE (T.H. pexxuMm “trdos
emulation”, cm. ctp. 26). [TogmeHa MPOUCXOAUT HAUMHASI CO CIeAyIoIeit
KOMaH/IbI TI0CJIe TOM, UTO 0OpaThiack B MOPThL. BO3BpaT MPOMCXOAUT TaK ke, Kak
n3 obpaborurika NMI: 3anuceto B ropT #xxBE (6e3 RETN). IToce gqaHHOM
3anicu ctpaduia [13Y TR-DOS Bo3sBpaiijaeTcsi Ha MeCTo.

AJITOpUTM BOCCTaHOB/IEHUS] COCTOSIHUSA JUCIIeTyepa CTPaHuLL:
1. 3ammceiBas B iopT #XxFF7, BoccTaHOBUTH OUTHI «dos7ffd».
2. Ecnm cTpaHuiia B JaHHOM OKHe /IaHHOU KapThkl Mamsiti — ROM unu RAM ¢ Homepom
MeHee 64, ToO BOCCTaHOBUTH eé€ 3amuceto B #XFF7 ofHOBpeMeHHO C IyHKTOM 1.
3. [ns Bcex crpanul; RAM c HomepoM He MeHee 64 BOCCTaHOBUTb HOMEP 0ONO/HUMEeNbHOU
3aMuchio B 1opT #x7F7.

8.4 AnnapammHas sosywka (nopmsi #10BD, #11BD)
Pa3periaercs cpabarbiBaHue OBYIITKYA 0uTOM 4 miopta #xxBF (cm. cTp. 42).

ArnmapatHasi JIOByIIIKa paboTaeT CeyrolM 00pa3oM: ec/id TPOoLieCcCcop BBITIOMHSET UK M1 ¢
yKa3aHHOTO ajpeca (YMTaeT OMKOJ KOMaH/ibl), eMy He3aMe/IuTeIbHO NpruxoauT curHan NMI u co
cenyroiier KoMaH el npoucxoaut Bxof B NMI (cm. Huke). [1pu 5TOM, B OT/IMUMe OT APYTHUX
MeTozioB Bxozia B NMI, curran NMI nozgaéTcst cpasy >ke Tipu cpabaTbIBaHUH JIOBYIIKH, a He
ofHOBpeMeHHO ¢ curHazaoM INT, Kak B UHBIX CIyvasx.

IMpumeuanue: nocne Bxoga B NMI ripu cpabaTbIBaHHH JIOBYILIKA OHA OCTAETCs pa3peléHHOM.

8.5 Bxoo 8 NMI

[Tocne nogaun NMI (cwm. cTp. 7) niporieccop NPOU3BOAUT C/AeAYIOLIMe JeHCTBHUS:
1. CoxpaHnsieT aipec ciiefiytolieii KOMaHbl Ha CTeKe.

2. 3aroMuyHaeT cocTosiHHe paspeluéHHocTH rpepbiBaHuil INT B diare IFF2, npu sTom
3aripeniasi AanbHeive rpepbiBaHusi INT ouricTkoit duiara IFF1.

3. HauuHaet BbInoHATE nIporpaMmy c azgpeca #0066.

B MomenT niogaun NMI nocsie yTeHUs: POLIECCOPOM OUepegHOro ONnKoja B LK/ie M1 npoucxogur
nozacraHoBka B okHO #0000..#3FFF nocnennei (c HomepoMm #FF) ctpanuiel O3Y, rae nomkeH
pacronaratbCsi 00paboTUMK HeMacKUpPyeMoro rnpepbiBaHusl. OIHOBPEMEHHO C 3TOU T0/[CTaHOBKOMH
TpOLIeCCOpy BbIJaéTcs armaparHbiid oqHokpaTHbi NOP ¢ agpeca #0066. Crieytoiiyo KoMaHay
riporieccop npouutaet ¢ agpeca #0067 crpanuust O3Y #FF.

Tak Kak KOMITbIOTep IIpH He00X0JUMOCTH TIPOM3BOJUT TIOAK/IFOUeHHe 1oc/ieqHeli crpaHuribl O3Y
niocie Beiziaun NMI u nmogcranoBky onkoza NOP (1. e. #00) o agpecy #0066, To B ciiyuae mpuxoza
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NMI B MOMEHT BBIIO/IHEHHST MHOTOOIKOI0BOM KoMaH bl (Harpumep RLC [IX+0]),
pacronoxeHHOM 110 agpecam #0063..#0066, Bo3MO>KeH HEKOPPEKTHBINM BXo/, B 00paboTunk NMI.
Kpome Toro, HeKOPpPEeKTHbIN BXO/, BO3MOKEH TakKe U B C/Tyuae, eC/ii 3alliCh Ha CTEK MPOrpaMMbl
Hapy1aeT eé GpyHKIMOHUPOBaHHE.

Hauano curnana NMI coBnazaeT ¢ Hauanom curdasa INT, Takum oO6pa3om B ciiyuae pa3periéHHbIX
nipepeiBanuii INT, OyzeT BoirtosiHeH Bxo B NMI emecmo Bxoza B INT. Tlpu Beixoze 13
obpaborurika NMI crieiyeT nMeThb 3TO B BUALY U TIPU HEOOXOAUMOCTH TIPO/0/KaTh BBITIOIHEHNE
riporpaMMel ¢ o6paboTurika INT. B ciryuae nogaurt NMI uepes niopt #BF curaan NMI takke
NIPUZET COBMECTHO CO ciieyroiuM curHasioMm INT. OoHako, Tipy cpabaThiBaHUM amriapaTHOU
noBymIKM curHan NMI npyuxoJuT HerocpeCTBEHHO B MOMEHT CpabaThIBaHUSI.

PekomeHiyeMbIii airopyuT™ Bxozia B NMI /s ciyyast, Korza TpeOyeTcst pOo/I0/DKUTh BBITTOTHEHHE
IIpOrpamMMBbl:

1. Cpa3sy nocse Bxona B NMI (komanza ro cmetenuto #0067 B noceaneit crpanuiie O3Y)
COXPaHUTh COZleP>KUMOe PerucTpa CcTeka B MpeJjHa3HauUeHHYO /ISl 3TOTO STYeiKy MociaegHein
cTpanuLbl O3Y.

2. TlepecTaBUTb CTEK B MECTO, BblJle/leHHOe B nocsiegHel ctpaHulie O3Y.
CoxpaHHUTb BCe PEruCTPhI MPOLieCcopa Ha CTekK.

4. Y3HaTb COCTOSIHME pa3pelléHHOCTH TIpepbiBaHUM My TéM cuuThbiBaHUs (uiara IFF2 KomaHzou
LD A,Ruwm LD A, I

5. Tlpu HeOOXOJUMOCTH CUMTATh TEKYIYI0 KOH(UTYpaLMI0 KOMIbIOTepa 13 TopToB #xxBD.

8.6 Bbixo0 u3 NMI

PekomeH1yeMblii a/irOPUTM BbIXoZia U3 06paboTurika NMI:

1. Ecsm o6paborunk NMI BeimosnHsn komavgs! DI v EX, To ciieyeT BOCCTaHOBUTSD ¢iar
IFF2 nporjeccopa (TeMu >ke KoMaHZaMu). I1pu 3ToM Hazjo c/ieinThb, UTOObI 0 MOMEHTa
BbIxoza U3 NMI He npousornuio npepeiBaHusa INT.

2. BocCTaHOBUTH perucTphl Mporeccopa.
[TepecTaBuTh yKa3aTesb CTeKa Ha CTEK MPOrPaMMBbl.

4. Boimonuuth KomaHay OUT (#BE), A. [laHHast KOMaH/ja He BIUsIeT Ha COZiep>KuMoe (hiaroB
Y PErMcTpoB Tpolieccopa. 3anvcbiBaeMoe 3HauyeHue UTHopupyeTcsl. JlaHHbIN 1ar yKa3bIBaeT
KOMITBIOTEPY, UTO TOC/Ie BLIMIOHEeHUs ceaytoiieii komaH el RETN ciieyeT oTK/IHOUNTD
MarmuHr nocegHei crpanuipl O3Y B o6macts #0000..#3FFF ¢ 11e/1b10 IPO/0/DKEHUS
HOPMAJILHOT'O BBITMIOJTHEHUS [TPOTrPaMMBI.

5. Cpasy xe nocsie komadel OUT (#BE) , A BoimosauTs KoMaHy RETN. B niporuecce
BBITIOJIHEHHUS 3TOM KoMaH/bI B 0kHe nporjeccopa #0000..#3FFF BktounTcst BMeCcTo
nocsiefHel crpanuLbl O3Y 3afiaHHas JUCIeTuepoM CTpaHULia U MpoLieccop MPOJO/DKUAT
BBITIOJIHSITh NIPEPBaHHYIO IPOTPaMMY.

IpumeuaHue: BBIK/IIOUEHHE MTO/ICTAHOBKY TOC/IeAHel cTpaHuLibl O3Y MpouCcXoAnT Ha 201 1o
nopsiAKy curaaa M1 rniporeccopa rnocsie 3anucy B nopt #BE He3aBUCHMMO OT TOro, Kakve KOMaH/bl
BBITIOJIHSAFOTCS. B TOT MOMEHT.

B momeHT BbInonHeHys koMaHabl RETN rpoucxoauT KOMpPOBaHUS COCTOSIHUS pa3peliéHHOCTU
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npepbiBanuid INT u3 ¢nara IFF2 B ¢pnar IFF1.

Komanzpt DI v EI ycranaenuBatoT duiaru IFF1 u IFF2 B ogriHakoBOe cocTosiHre, TAKUM 00pa3oM B
CJ/lyuae BBITIOJTHEHUS 3TUX KOMaH/| B 00paboTurke NMI, mocnexyromast Komadga RETN He usmeHuT
COCTOSIHUE pa3pelléHHOCTU MpepbIBaHUM.

8.7 Pexum «trdos emulation»

[laHHbIN pe)kuM npeZiHa3HaueH /151 OCYILeCTB/IeHUs] IPOrPaMMHOMN SMYJISILIMKA KOHTPOJuIepa
muckoBoza KP1818BI'93 (WD1793, MB8877A) 6e3 HeobxogumocTu ratunth [13Y TR-DOS.
PaboTa MpoMCXOAUT CeyIOIMM 00pa3oM: Bo BpeMs BbinosiHeHUs kofa u3 [13Y TR-DOS npu
TIOTBITKE 0OpallieHus K TIOPTaM KOHTpoJIiepa AMCKOBoa (CM. CTp. 37) MpOMCXoAUT roameHa T13Y
TR-DOS B okHe #0000..#3FFF Ha ctpanuily O3Y #FE Takum o6pa3omM, uto ciefyrolasi mocie
KOMaH/Ibl BBO/Ia-BbIBO/Ia KOMaH/ia BBIUMTHIBAETCs M3 3TOM cTpaHulibl O3Y. /15 Bo3BpaTa M3 3TOro
pexxuMa BoirosHsieTcst koMadja OUT (#BE) , A, oc/ie KOTOPO PeXXUM OTKJTIOUAeTCs v
IIPOMCXOAUT BO3Bpar cTpaHuLbl [13Y, u3 KoTopou NMpoU301IENT BXO B ONUCHIBAEMBIN PEXKUM.

8.7.1 Bxop B «trdos emulation»
YcoBust BXoza:
* Bxkmouén pexxum DOS (ctp. 10)
* Beinonnenue B okHe #0000..#3FFF u3 [13Y TR-DOS

* IIpeppigyien 3anmuckio B opT TR-DOS #xxFF (cTp. 37) yCcTaHOB/EH AUCKOBO/I, UMEIOLLINM
COOTBETCTBYIOIIUM e JUHUUHBIN OUT Macku B opty #13BD (cTp. 22).

B MmomeHT o6paneHI/1;1, COOTBETCTBYIOIIETO YC/IOBUAM BXOJ4, TAKXKe IIPOUCXOAUT C/IeAyrolee:

* HenocpeacTeeHHo noce 1ukia I/0O v o nepBoro nykia M1 3arpelijaetcs robas 3anmch B
rnamsaThb. JTO npegorspaiyaet ropuy crpaHulbl O3Y #FE komangamu INI, INIR v um
110I00HBIMH.

*  3amnucu Wiv YTeHusl, HarpaB/ieHHbIe HeToCPeICTBEHHO B TTOPThI M/CX KOHTPOJIIepa
muckoBoza (#xx1F, #xx3F, #xx5F, #xx7F) — O/0KUpyrOTCS (He ZOXOJAT 10 M/CX). 3ariCH
B nopT #xxXFF — mpoXofAT ycreliHo B m000M ciyJae.

8.7.2 Bbixop n3 «trdos emulation»

Beixoj ocyiecteisieTcss Komanzaou OUT (#BE), A, Tioc/ie KOTOpPOU BBITIONIHEHKE Cpa3y e (COo
cefyrolell KoMaH/Ibl) Mpo/ioJbKaeTcst U3 paHee BKatoueHHoro [13Y TR-DOS.

8.7.3 Kom6uHauusa pexumoB «NMI» u «trdos emulation»

B ciiyuae komMOuHaIK peXxuMoB, Haripumep 1ipu Bxoge B NMI u3 «trdos emulation», B okHe
#0000..#3FFF oka3biBaeTcs BK/ItoueHHOU ctpanuiia O3Y #FF, npu 3Tom nipoiieaypa Bxozga B NMI
(cTp. 24) BBIMO/IHAETCS KOPPEKTHO.

Beixoa nipu omortt OUT (#BE) , A ocyiiiecTBsieTcsi CHauasa U3 pexkuma «NMI» (ctp. 25),
3arem u3 «trdos emulation» (cm. Bbiilie).
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9 ApxuTeKkTypa: NnopTbl BBOAa-BbiBOAA

9.1 NMopm #FE

[TopT cunThIBaHUS COCTOSTHUS K/IaBUATYPbl U MarHUTO(OHHOTO BX0/Ia, TIOPT YCTaHOBKU OUTa
Ounepa, 6vita MarHUTOPOHHOTO BBIXOZA, LIBeTa Oopropa.

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

YreHHe K/IaBUATYPbl IPOUCXOJUT CTaHJapPTHBIM Ayisi ZX-Spectrum criocobom — ycTaHOBKOM B ()
azipecHbIX 6UT A15..A8, COOTBETCTBYIOIIMX TPeOyeMbIM psifiaM, JaHHbIe BCeX BBIOPAHHBIX PSI/IOB
cknagpiBatoTcs o AND, pesynbrar Bo3Bpaiijaercs: B burax 4..0. UteHue npoucxoaut 6e3 wait'os.
MarnauTtodoHHBIN BXoA — OTenbHbIN Bxo ZX Evolution.

9.2 NMopm COVOX (#xxFB, WO always)

[Mopt npegHa3HaueH A/is BbIBoZia 8-OMTHOTO 3BYKa. 3BYK BBIBOAWTCS Ha OMITEPHBIN BBIXOZ NIPU
MOMOILA IIMPOTHO-UMITY/IbCHOW MOZY/ISILIMM C YacTOTOM okosio 218 kI'1. 3anuceiBaemble

3HaueHus1 — Oe33HaKoBbIe 0TCYETHI OT 0 0 255. [Tocse 3amucy B opt #xxFB OurepHsIid BBIXO/
HaurHaeT paboTathb B pexkuive COVOX'a BIJIOTh Ao TiocsieAytoiieii 3anucu B nopt #FE, mocie uero
OunepHbI BBIXO/ HAUMHAeT paboTaTh B 0OBIYHOM PeXHMe.

9.3 NMopmsbi AY/YM

INopm | OnucaHue

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

RW UteHue — yTeHUe cofepXUmoro peructpa AY/YM
always

#BFFD | 3amnuch — 3anuck B peructp AY/YM
WO

always

9.4 NMopm Kempston Joystick

Kempston Joystick — nsTMKHOMOUHBIA MaHUTyASTOP. [103BO/MSET yNpaBasTh NPOrpaMMamMH, B

KOTODBIX peaii30BaHa Moep>kkKa 3Toro Manunyssitopa. ObpaiijeHue K OPTy MaHUIY/ISTOPA
TIPOMCXOIUT B Oe3BATOBOM pEXXUME.
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IHopm | OnucaHue

#xx1F | UreHue 3HaueHUs U3 MOPTa MO3BOJISIET MOTYUYUTh COCTOSIHUE UTPOBOTO MaHUITY/IITOPA.
RO dopmar HaiiTa OTy4eHHOTO 3HAYeHUSI:

noshad | 7. 6: 0

2: Down

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

0: Right

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

* Up — 1: HaxkaTa KHOMNKa «BBepx» Ha MaHurnyngTope, 0: He Ha)Kara;

*  Down — 1: HaxkaTa KHONKa «BHM3» Ha MaHunyATope, 0: He HaXarTa;

* Left — 1: Ha’kaTa KHOTKa «BjieBo» Ha MaHuITy/siTope, 0: He HaXkara;

* Right — 1: Ha)kaTa KHomKa «BripaBo» Ha MaHuIyAsITOpe, 0: He Ha)kaTa.

9.5 Nopmsbl Kempston Mouse

Kempston Mouse — nHTepdeiic MaHUITyISTOPA THIA «MbIllby». [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 moayueHHOTO 3HAUeHUsI:
7..4: Wheel counter 3:1 2: MMB |1: RMB |0: LMB
*  Wheel counter — cueTurK oBopoTa KoJjeca;
*  MMB - 0: Ha)kaTa cpefjHsIg KHOIIKA MbILLIH, 1: He Ha)Kara;
* 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 IMO3BOJISIET OTpee/IuTh 3HaUeHUe CYETUYMKA KOOPAUHATHI Y TIOJIOKEHUS
RO MBIILIH.
always

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

9.6 lNopmsbI ynpassieHus 4yacamu u NVRAM

Hocryn u ynpasnenve yuacaMu ¥ NVRAM niporpaMMHO COBMeCTHM C LIMPOKOM pacripoCTpaHeHHOU
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. 42.

#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 Kak uacbl KoMmribioTepa ZX Evolution ocHoBaHbl Ha Mukpocxeme PCF8583, To coBMeCTUMOCTh
00ecreurBaeTCs MyTeM SMYJISIHM.

Oco6eHHOCTH SMYJISILIUM:

* Tloppep>kuBaeTcs 3anvck/uTeHue Bcex sueek NVRAM (0xO0E...0x3F), no6aBneHa
BO3MOKHOCTb JJOCTYTIA K JOTIOJTHUTE/bHBIM T10/1b30BaTe/IbcKuM stueiikam (0x40..0xEF);

* Tlogpmep)kvBaeTCsi UTeHHe BCeX siueek , HeCyIux AononHuTensHble pyHKuM (0x00..0x0D);

* Tloppep>kurBaeTcs 3aMucCh siYeeK, YIIPaB/SIOLMX BpeMeHeM:

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

0x06 — perucTp JHS HefeNu;

0x07 — peructp AHs MecsLa;

o Uk W

0x08 — peructp mecsiia;

7. 0x09 — peructp roza.

* (CrarycHble sTUelKM BO3BPALLAIOT C/IeAYIOL1e 3HauUeHUsI:

1. 0xOA - Bo3spaiaet 3HaueHue 0x00;

2. 0x0B — Bo3Bpairaet 3HaueHre 0x02 (moCTyTieH Ha 3amKCh — 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/IHUTe/IbHbIe (PYHKLIMU

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.

Homep 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/IEeH B 1 -
Num Lock Led aktuBeH.

CAPS_LOCK_STATE

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

Read: SD_WP_STATE

Urenue: UreHue cocrosgsHus Write Protect SD
kapTbl. Ecyn 6ut ycranosseHn B 0 — 3amuch Ha SD
KapTy HeBo3Mo)keH. Eciti 6UT ycTaHOB/IeH B 1 —
3anuch Ha SD KapTy paspelleHa .

Read: SD_PRESENT

Yrenne: Craryc HaxoKJeHUs SD KapThbl 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 fonoHUTeNbHBIN (QYHKLIMOHAI.

Howmep 6uta

Ha3sanue

DOyHKIUA

0

Read: LEFT_CTRL_STATE

Yrenne: UteHue coctogHusa Kiasuiu Left Ctrl
kaBuarypsbl PS/2. Eci 6ut ycraHoBseH B 0 —
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KJ/IaBMIIIa He Ha)KaTa. Ecimm 6ut YCTaHOBJIEH B 1—
KJ/IaBHIIla Ha>KaTda.

Read: RIGHT_CTRL_STATE

Yrenue: UreHue coctossHus Knasumu Right Ctrl
kaBuarypsl PS/2. Eciu 6ut ycraHoBseH B 0 —
K/1aBUIlIa He Ha)kata. Ecyii 6ut ycraHoBeH B 1 —
KJIaBMIlIa HajKara.

Read: LEFT_ALT STATE

Urenue: UteHue coctosiHus KnaBuim Left Alt
KaBuatypbl PS/2. Ecu 6uT ycraHoseH B 0 —
K/IaBHIlIa He Ha)kaTa. Ecyiu 6uT ycTaHoB/ieH B 1 —
KJIaBMIlIa HajKara.

Read: RIGHT _ALT_STATE

Yrenue: UreHue cocTosiHus KnaBum Right Alt
[Alt Gr] knaBuarypsel PS/2. Eciu 6UT ycTaHOB/IEH B
0 — kaBuIIa He HaXkara. Ecym 6uT ycraHoBseH B 1
— KJ/IaBMIlIa Ha)kara.

Read: LEFT_SHIFT_STATE

Urenue: UteHue cocrosiHus KnaBuiu Left Shift
KaBuaTypsl PS/2. Ecmu 6ut ycraHosieH B 0 —
K/IaBUIlIa He Ha)kara. Ecyii 6ut ycraHoBneH B 1 —
K/IaBHIlla Ha)KaTa.

Read: RIGHT_SHIFT_STATE

Urenue: UreHue cocrossHus KnaBuiu Right Shift
knaBuatypsl PS/2. Eciu 6ut ycranosneH B 0 —
K/IaBUIlIa He Ha)kata. Ecyin 6ut ycraHoBieH B 1 —
KJ/IaBUIlIa Haykara.

Read: F12_STATE

Yrenue: UteHre cOCTOSSHUSA K1aBuIIu F12
KaBuarypsl PS/2. Ecmm 6ut ycranosseH B 0 —
K/IaBMIlIa He Ha)kaTa. Ecyin 6uT ycTaHoB/ieH B 1 —
KJIaBHIIla Ha)kara.

7

Yrenue: Bcerga Bo3ppailjaercs 3HaueHue 1

9.6.1

Orneparyst YTeH!st 3HaYeHUs! sTUeliKy SIB/ISIeTCsl BAUTOBOW M 3aHUMaeT HeDoJIbIIoe KOJI-BO
TaKTOB (UTeHUe TIPOMCXOJUT U3 BHYTPeHHHX peructpoB ATMEGA128, nyonmpyrommux

3HaueHusi B PCF8583);

Omnepalyy 3anucK 3HaueHUs siTUeiKU sIBJISIeTCSl BaTOBOM U 3aHUMaeT A0CTaTOYHO O0Jbiioe
KOJI-BO TaKTOB (LIMKJI 3alIMCH B siueliKy BK/IFOUaeT 3Tar 3anucu 3HaueHusi B PCF8583).

UteHune Bepcumn 6a3oBoil KOHhurypauuu/oytnoaaepa.

[MpuknagHoe 1O vMeeT BO3MOXXHOCTh CUMTBLIBAaTh BEPCHIO/Ha3BaHUe 0a30BOM KOH(UTypaIuy 1
6ytoazepa ZX Evolution. Obparenue kK 3ToMy GyHKIIMOHATY TPOUCXOJUT Yepe3 MOPTEI
ynpaBieHust yacamu 1 NVRAM (cM. n19.6) Tak, Kak OyaTo 3TO paciimpeHye GyHKIMOHaIa
smynupyemou m/cx 12877.

Buaumanue! /Joctyn Bo3MoxkeH ecsid 6uT yripapssitoiyii foctynom K EEPROM ycraHosneH B 0

(T. e. ec

m oTkIoueH goctyrno K EEPROM).
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3armcero 3HaueHus B y00yto 13 siueek c agpecamu 0xF0..0xFF mMoxHO BbIOpaTh, uto Oyzer
CUMTBIBATHCS. [IOMyCTUMBI CleyIOIIe 3HAUeHUST:

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

[lyivHa JaHHBIX BepCcuu cocTapiisieT 16 O0ait (cootBeTcTBeHHO stueliku 0XF0..0xFF) u umeet
cnenyoiuii hopmar:

* 0xFO0..0xFB — 12 6aiit, Ha3BaHue Bepcuu B kogupoBke ASCII (ecsn Ha3BaHue Kopoyue 12
0aiiT, TO OTIONHSETCS HYJISIMH);

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

* OxFE..OXFF — 2 6aiit (little endian), CRC 3Hauenue npommBku. CRC cuntaetcs as datina
npoiiBKUA AVR (zxevo_fw.bin) u He umeeT ripakThyeckoro cmbicia Asis Z80.

dopmMar yrakoBKH JaThl ¥ OUTa penu3a:

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

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

* 0 6ur 0xFD u 7..5 6utsl 0xFC — Mecs11 BbITTyCKa pesiv3a (AornycTrmMblie 3HaueHus:: 1..12);

* 4..0 6utsl 0xFC — geHb BbInyCKa penm3a (formycTuMble 3HaueHus:: 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 — uaucno #147B nm %0001_0100_0111_1011: beta, 10 roa, 03 mecsiy, 27 aens (27.03.2010);
3C B1 — uucno #B13C, CRC.

9.6.2 [focTtyn K PS/2 knaBuatype.

[MpuknagHoe ITO UMeeT BO3MOXKHOCTh CUMTHIBATh KOZibl PS/2 KnaBuatypel Harpsimyto. O6paitieHue
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. ecsiu oTkMoueH goctyn K EEPROM).

3aruceio 3HaueHus 2 B /r00yio U3 siueek ¢ agpecamu 0xF0..0xFF BK/roUaeT peykuM I0CTYyTIA K
Oydepy kogoB PS/2 KnaBUaTyphbI.

[Tytem utenus c agpecamu 0XFO0..0xFF MoyKHO TTo/TyurTh 3HaueHust U3 Oydepa kozmoB PS/2
K/IaBUATypBbl, TIPYU 3TOM CYATAaHHOe 3HaueHue yaasnsiercs u3 oydepa. Eciu Oydep kogos PS/2
K/1aBUaTyphl MyCT, TO Bo3BpallaeTcs 3HaueHue 0. Ecm 6ydep koo PS/2 kaBuaTyphl NeperosiHeH,
To Bo3Bpaujaercs 3HaueHre OxFF. B ciyuae nepernonHenus 6ydepa pekomeHzyeTcsi ero cOpocuTh
(myTeMm 3anucu 3HaueHus 1 B ssueliky c 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 BO3MOXXHOCTb CUMTHIBATh/3anucbiBaTh EEPROM (3HepronesaBucumyro
namsith) ATMEGA 128 Haripsimyto. O6paiijeHre K 3ToMy GYHKIIMOHATY TIPOMCXOAUT Uepe3 MOPTEI
ynpasyieHus yuacamu ¥ NVRAM (cm. 119.6) Tak, Kak OyATo 3TO pacimperue GyHKI[MOHAA
smynupyemon m/cx 12877.

Buaumanme! [Joctymn Bo3MoykeH eciv 6uT yripasssiromuii goctynom K EEPROM ycraHossneH B 1
(T. e. ecsiu BK/MtoueH goctyrn K EEPROM).

Ynpaensiet gocryniom K EEPROM 70ii 6ut crarycHo# stueriku 0x0C (cm. 119.6).

EEPROM poctyneH uepe3 siuetiku ¢ aapecamu 0XFO0..0xFF (T. e. 6e3 repektoueHus aipeca MOyKHO
NPOYUTATh/CUnTaTh 16 siueek v opHy crpanully EEPROM pa3mepom 16 6aiir).

Appec ctpanuisl EEPROM 3anmckiBaeTcsi B cTarycHyto siueiiky 0X0A (cm. n9.6).

[Monubiit agpec sueiiku EEPROM paccuuThiBaeTcs o ciieAytoiieii 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 cTatycHyto siueiiky 0x0A;

*  3amucaTh/cuuTarh 3HaueHue sguerku 0xF1.

9.6.4 [ocTyn K donaram cocTosiHUA KOHUrypauum Komnbiotepa.

OoOparrieHue K JaHHOMY (PYHKLMOHA/Ty IIPOMCXOAUT Yepe3 MOPThI yrpaseHus yuacaMd 1 NVRAM
(cm. 119.6) Tak, Kak OyATo 3TO pacimpeHue GyHKI[MOHA/A IMYIUpyeMoit M/cx 12877.

Buumanue! /locTyrn Bo3MoykeH ecid out ynpasstorui goctyriom K EEPROM ycraHoBneH B 0
(T. e. ecsiu oTkMoueH goctyn Kk EEPROM).

3aruceio 3HaueHus 3 B /r00yi0 13 siueek ¢ agpecamu 0xF0..0xFF BK/roUaeT peykuM I0CTYyTIA K
tnaram AVR.

Yrenue siueiiku 0xFO — «modes_register» co ciieayrommmMu butamu:

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 omuicaHHbIe BbIlle OUTHI U TYEMKU — 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 | 3anuchk: yripasieHue curHasom CS Ha SD-kapry:

RW butel 7..2: ycranasnuBaute |bur 1: curnan CS, 1 nocne |bur 0: ycranasnvsarite B 1
noshad | g ( 119 coBmecTumocTy cbpoca, ycraHaBimvuBath B 0 | 711 COBMECTUMOCTH C Z-
a71st BbIOOpa SD-KapThI KOHTPOJIJIEPOM

Urenue: Bcerga O (kapTa Bcerja BCTaB/ieHa U B pexxume R/W — B COOTBeTCTBUH C
WHTepIripeTaluei B Z-KoHTpoJinepe). PeasibHOe Ha/Mure KapThl C/leAyeT TIPOBEPSTh
TMOTBITKOW €€ MHULIKATN3aliy C TallMayTOM.

#xx57 |3anuck: oTchiiKa O6aiTa B SD-kapty o SPI, ofHOBpeMeHHO MPUHSTHIA OalT MOXXHO B
RW Jla/TbHeMIIIeM CUUTaTh U3 3TOTO >Ke TopTa.

noshad
YreHue: cUMTaTh paHee MPUHATBINA 0aiT, oTociath #FF B KapTy. BHOBS NPUHSATHIN OaiT
JIOCTYTIeH TIpY TIOBTOPHOM UTeHUH.

[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-kapra Takxe goctyrnHa B shadow-pexxume. B 3Tom pexxume ropT #xx77 UCIIO/Ib3YeTCs [171s1
JPYTHX Liesiel, TTIOTOMY OCTaéTCsl TOMbKO TIOPT #XX57 1 afjpecariyisi MeHsIeTCs C/lelyIoLM 00pa3oM.

INopm | OnucaHue

#xx57 | 3ammch: ecii A15=0, To oTchiNKa 6aiita B SD-Kapty 1o SPI, ofHOBpeMeHHO MPUHSTHIN
RW 0aliT MOXKHO B /la/TbHEHIIIEM CUMTATh U3 3TOTO JKe TTOpPTa — aHaJI0TMYHO 3aIicy B #XX57
shadow |B noshad-pexxume. Ecnu A15=1 — ymnpaBneHue curHasoMm CS, aHa/IOTHYHO 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 Yepe3 PyHKLMOHA/ AOCTyTa K yacaM (CM.
19.6).

9.8 fJocmyn k IDE-ycmpolicmsam.

IDE-uHTepdeiic caenaH Mo cTaHAApTy nemo-ide ¢ HEKOTOPBIMU pacCIIMpeHUsIMU. B oTinume ot
opuruHasa (1 Z-kontposiepa), IDE-nopTsl goctynHbl ¥ B shadow-pexxume. OfiHako, B OT/IMUKE OT
OpUTrHHasa, NoAJepP>KUBarOTCA ULLb 1opTel #10, #11, #30, #50, #70, #90, #B0, #D0, #F0 u #C8,
TIPY 3TOM OCYIIIeCTBJIsIeTCs ToyiHas Aetmdparus (1o 8 mytaaimmm 6uTtam azpeca). PacivpeHHbIN
PEXXUM MepeJjaud JaHHBIX 110 CPAaBHEHUIO C OPUTMHA/IOM 3aKJ/IH04aeTcsl B BOSMOXKHOCTU UHTATh U
MycaTh CeKTopa Mo/HOCThIO uepe3 1opT #10 komanzamu INIR v OTIR, npuuém B rocsiejHemM
c/ly4yae HeT HaZlOOHOCTH TepeCcTaB/isiTh CTAPIIUKN U MJIa (NI OaiiThl. PaciMpeHHbIN peXkuM He
TpeOyeT Kakoro-imbo CrieljiajbHOr0 BKTFOUEHHMs, T. €. paboTaeT 0JHOBPEMEHHO CO CTapbiM (nemo-
ide).
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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 3armcy B #10.

always |OO6parieHue K 3TOMy TIOPTY He TIPUBOAMT 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 marsarcs Ha CSO wunbl 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 ronoeku (CHS) i 6uter 27..24 LBA-aapeca,

RW BLIOOD ycTpoiicTBa (master/slave), Beibop pexkuma (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 3alIMCh B PaCIIMPEHHOM PeXXKUMe:

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

Buaumanwue! B paciipeHHOM pe)kuMe CHHXPOHU3AIWs BbIZAUX MJIQ/IIIETO WK cTapiiero 6aiTos (a
TaK)Ke 3alycy CHavasa MJIajiliero, a oToM crapiiero 0Oaiita) B Hauase UTeHHs UM 3allMCH CeKTopa

OCYII[eCTBJISIETCS B MOMEHT focTyna B TopThl #30, #50 u T.41. (/mo6bie IDE-mopThl Kpome #10 1
#11).

9.9 NMopmbiI KOHMpoO/epa oUCKoBoOoAa

IHopm | OnucaHue

#xx1F | Peructp komang/coctossaust BI'93
RW
shadow

#xx3F | Peructp Tpeka BI'93
RW
shadow

#xx5F | Peructp cekropa BI'93
RW
shadow

#xx7F | Peructp panubix BI'93
RW
shadow

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

6ut 7 — cocrosuue curHana INTRQ ot BI'93

6ut 6 — cocrtostHue curHana DRQ ot BI'93

ouThl 5..0 — TpeaBIAYyIiee 3arTMCaHHOe B 3TOT MOPT 3HAaUeHHe.
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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

9.10 Mopm RS232 (KoMMYyHUKayUOHHbIU uHmepgelc)

PaboTta ¢ KoMMyHHUKalMOHHBIN nHTepdeticom RS232C Ha ZX Evolution peann3oBaHa 1o cTaHAapTy
nipe/iiokeHHbIM KoHpaTheBbIM O€3 MCIo/b30BaHus MpepbiBaHui. B 3TOM cTaHzaapre
WCTIOb30BasICs cTaHAapTHBIA PC coBMecTHMbIi ISA-MozeM, 6a3poBaBUIHHCS HA MUKPOCXeMe
16550 nnu coBmectumoi. COOTBETCTBEHHO BHYTPeHHUe PerucTpbl MHTepdeiica COOTBETCTBYIOT
perucTpam BblllleyKa3aHHOW MUKpPOCxeMbl. B cBs3u c TeM, uto He Bech (hyHKIMOHAA 16550
WCTIO/Nb3YeTCs B Halllel peasn3aliii, YaCcTh PETMCTPOB UM OUTOB PETUCTPOB He HUCTIONb3YeTCsl.
[TosToMy pekoMeH/1yeTcCs riepe/ TporpaMMHUPOBaHNEeM 03HAKOMUTCS C OTPaHUUEHHSIMU peasv3alyn
(B JOKyMeHTaL[MM OMKCaHbl TOMBKO UCIIOb3yeMble PeTUCTPbl U OUTHI).

Oco6eHHOCTH pea3aliiu:
*  OTCYTCTBYeT MO//ep>KKa MPePbIBaHHIH;

*  TIOZZep>KUBAIOTCS TOJIBKO CTIeAYIOIMe JOTIONMHUTe IbHbIe CUTHA/Ibl KOMMYHHKALIMOHHOTO
uHtepdeiica: 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 JeInuTerns
always

#FIEF | <LCR&0x80==0> IER — peructp paspelleHus pepbIBaHUH (He UCTOIb3yeTCs)
RW <LCR&0x80==1> DLM - cTapiuii perucTp Jeauresns
always

#FAEF | 3anuce:

RW FCR — peructp ymnpasnenus FIFO

always |UreHue:

ISR — peructp craryca npepbiBaHuM (He UCTIOIb3yeTCs)

#FBEF |LCR — peructp yrnpaB/ieHUs JTUHUeN
RW
always

#FCEF |MCR — peructp yrpasjeHUsi MOLeMOM
RW
always

#FDEF |LSR — perucrp craryca JUHUU
RO
always

#FEEF |MSR — peructp craryca Mozgema
RO
always

#FFEF |SPR — nosb30BaTenbCKU perucTp
RW
always

9.10.1 Peructp gaHHbIX (DAT)

PEFI/ICTp HCII0J/Ib3YeTCA OJIsd Hepe,qaqH/HpHeMa AaHHBIX.

9.10.2 Peructpbl genutens (DLL,DLM)
PerucTp ucnonb3yercs AJis1 yCTaHOBKUA CKOPOCTH I1epefjauu MopTa.
Cy1ecTByeT /iBa pe’kuma paboThl Jie/IUTess:
* craHAapTHBINA pexkuM (ctapmmii 6ut DLM ycraHosneH B 0);
*  HaTUBHBIA pexkuM (crapiumii 6utr DLM ycTaHoBsieH B 1);

17151 cTaHApTHOTO pe)kKMa CKOPOCTh PaCcCUMTHIBAETCS, Kak /i1 MUKpocxeMbl 16550, 1o gopmyrie:
<cKopocTb B 6opgax> = 115200/((DLM)*256) + DLL)

Iyt HatuBHOTO pexxuMa 3HaueHrst DLL 1 DLM (6e3 yueTa cTapiiiero 6ura) HampsiMyto
3anuceiBatoTcs B peructpsl UBRRL 1 UBRRH mukpocxembl ATMEGA128. B aTom ciyuae
3HaueHrss 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 (crapimii OUT BK/IFOYaeT HaTUBHBIN
pexum).

Buaumanue! ZX Evolution nogaep>xvBaeT [OMO/HUTEIBHYIO CKOPOCTH niepefaur 256000, asis
3TOr0 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, ecu ycraHoBneHa 1. Tak kak FIFO Bcerga
BKJTFOUEHO, TO 3TOT OUT /Jo/bKeH OBbITh YCTAHOBJIEH B CJIyuae rojauu komanz Ha copoc FIFO.
B cnyuae 0, komaHb1 cbpoca FIFO urHopupyroTcs.

9.10.4 Peructp ynpasneHus nuHueii (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 yacTy peructpa genurtens 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 cron6ut. Kon-Bo “cron-6urto”: npu 0 = 1, ipu 1 = 1,5 B pexxume
5 OUT JAHHBIX, MHaue = 2.

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

00 — 5 owur;
01 — 6 Our;
10 — 7 6ur;
11 — 8 our.

9.10.5 Peructp ynpasneHus mogemom (MCR)

PEFI/ICTP HCII0JIb3YeTCA OJi1 YCTAHOBKH peXXHUMd I/IHTEPQ)EI‘/JIC{:I U yIIpdBJ/IEHUA OOITO/THUTE/IbHBIMUA
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CUTrHa/IaMU.

7..2 OUTBI: He UCTIOMb3YIOTCS;
1 6ur (RTS): ynpasnenue curdaiom RTS nnTepdeiica;

0 OuT: He UCIOMB3YeTCsl.

9.10.6 Peructp ctaryca nuHun (LSR)

Peructp pans nonyuenus cocrosiHus auHuu U FIFO.

7 BUT: He UCTIONb3yeTCs;

6 6uT (transmit empty): ecyii ycraHoBieHa 1, To nepegatuuk u FIFO oTrpaBku mycThie;
5 6ut (THR empty):eciu ycraHoseHa 1, To FIFO oTnipaBKu 1aHHBIX MyCTOE;

4 6UT: He UCTIOb3yeTCs;

3 6ur (framing error): ecyii yctaHoB/eHa 1, To mpou3oliiia omrbKa Kajpa;

2 6uT (parity error): ecyii ycraHoB/eHa 1, To mpor3o1iuia OmMOKa YeTHOCTY;

1 6uT (overrun error): ec ycraHoseHa 1, To FIFO nprieMa iaHHBIX T1€perioHeHo;

0 6uT (data received): ecyiu ycranosneHa 1, To FIFO nprieMa JaHHBIX He ITyCTOe;

9.10.7 Peructp ctaryca mogema (MSR)

PEFHCTP AJId TIOJTy4eHHs COCTOAHWA OOTIO/IHUTE/IbHBIX CUT'HA/IOB I/IHTep(bEﬁca.

7 out (CD status): Bcerga 1;

6 out (RI status): Bcerza 0;

5 out (DSR status): Bcerga 1;

4 6ut (CTS status): otobpakaeT coctossHre muHUM CTS nHTepdeiica;
1..3 6uTHI: He Uconb3yercs, Bceraa 0;

0 6ur (CTS change): ycraHaBmBaetcsi B 1, ec/ii MPOM30I1L/I0 U3MeHeHHe COCTOSTHUS
curHasa CTS (cObpackiBaeTcs B 0 1ocsie UTeHUsI pErucTpa).

9.10.8 Monb3oBaTenbckun peructp (SPR)

PerucTp cy>uT Jijist XpaHeHuUsI TI0/Ib30BaTe/TbCKUX AaHHBIX. COpachiBaeTCsl B C/lyuae BBIK/TFOUeHUs
TIUTaHWSI W TI0JTHOTO cOpoca KOMITBIOTEpa.
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CBogHas Tabnvuya nopToB

Appec

nopra,

PeXHM
JlocTyna

Crapuiue
appeca
nopra

Onucanue

#xxBF
RW always

BktoueHne TeHeBOro pexxuma MopToB; pa3pelieHye 3anucu B [13Y, renepauys NMI,
aspetienue 3anucu B fontROM.

7..6: ycraHapsnmBaiite B 0 /17151 COBMECTUMOCTH

5: ecyim 1, pa3spellieHa YCTaHOBKA M BHIBO/J, LIBETOB MA/IMTPHI U3 PaCIIMPEHHOTO LIBETOBOTO
Iuaria3oHa (4 6urta Ha KoMNoHeHTy 1iBeTa). 0 mocse cbpoca. Cm. Pasgen 7.2.1

4: ecu 1, pa3peliieHo cpabaTbIBaHMe arirapatHoi joByky. 0 nmocsie copoca. Cm. cTp. 24.

3: Teneparuss NMI g1s iporjeccopa. NMI Boigjaérest pu nepexozie 6uta u3 1 B 0. 0 moce
cbpoca.

2: ecrm 1, To paspemaercs 3arpy3ka B font rom. 0 mocste copoca. Cwm. ctp. 20.

1: ecnu 1, To 3anuck B [13Y pasperena. 0 mocsie copoca.

0: ecm 1, To BK/TIOUEHBI TeHeBbIe MOPTHL. 0 Tocsie cOpoca.

Bur 0 3Toro nmopra MMeeT IPUOPUTET HaZ, APYTMMH CITI0COOaMH BK/TIOUEHHSI TeHEBBIX
TIOPTOB: TEHEBOU PEXXUM BKJIFOUaeTCs1 Ge3yC/IoBHO TpH 3amucy 1 B 3ot 6uT. [Tpu 3amvicu 0
BKJTIOUEHHE TEHEBOr0 PeXKUMa YTIPaB/IsSeTCsl JPYTUMHU CIIocoOamMu, HarpyuMep TIOpTOM
#xx77 vinu niepexozioM B TR-DOS. [laHHbI#i O6UT He ekatouaem TR-DOS.

[JanHbli mopT omcymcmayem B ATM?2.

[Mpu utenuu: 6uthb 4:0 — MOC/IE/IHEE 3aTIMCAHHOE 3HAYeHUWe, OUTHI 7:5 — He OTpe/ie/ieHsbl.

#xx77
WO
shadow

#FD,
#BD,
#BF,
#FF,
#FC,
#BC,
#BE,
#FE

BkiroueHHe TeHEBOTO PeXKMMa MOPTOB; pa3pelieHre paboThl JucheTyepa MaMsTH,
paspelleHye 3aliCH MaJTUTPl, YTIpaBieHre TypOO-PeKUMOM, YTIpaB/IeHHe
BH/IEOPEKUMAMU.

2..0: ynpaenenue Bugeopexxumamu, 011 nocsie copoca. Cum. ctp. 14.

3: ynipaBnieHue Typbo-pexxumom. 0 ocsie copoca. Cwm. crp. 14.

A8: 0 — BeIK/TIOUEHHe gucrieTyepa namsty. 0 mocae copoca. Cwm. crp. 10.

A9: 0 — ynep>kanue pexxuma BkmoueHrst TR-DOS u TeHeBbix roptoB. 0 nocie copoca.
Cwm. ctp. 10.

A14: 0 — pa3peliieHue 3anucy naauTpel. 1 mocse cépoca. Cm. ctp. 15.

#xxF7
WO
shadow

#3F, #7F,
#BF, #FF,
#37, #77,
#B7, #F7,
#3B, #7B,
#BB, #FB

Ynpaenenue gucrierdepoM crpanull. I[Toptel #3xF7, #7xF7, #BxF7 u #FxF7 oTHOCSTCS,
cooTBeTcTBEHHO, K oKHaM #0000..#3FFF, #4000..#7FFF, #8000..#BFFF u #C000..#FFFF.
®Popmar nopros #xFF7:

5..0: uHgepcHble OGUTHI HOMEpPa CTPAHULIbI, BK/IFOUAeMOT0 B OKHO rporjeccopa. JocTymHbI
16k ctpanuiipl ¢ Homepamu 0..63 O3Y (Bcero 1 merabaiit) u crpanunbi 0..31 T13Y (Bcero
512 kunobaiit, 6uT 5 UTHOpPUpPYeTCs).

6: 6uT «ramnrom»: eciu 0, TO B JAHHOM OKHe Tipoljeccopa Bkitouaercs [13Y, eciu 1 —
o3V.

7: our «dos7ffd»: eciu 1, To:

anst O3Y — B JaHHOM OKHe TIPOMCXOJUT TTOAMeHa M/IaIIUX 3 Wi 6 OUT (B 3aBUCHMOCTH
ot pexxnma ZX Spectrum 128k vy pentagon 1024k) Homepa CTpaHUL{bI HEUHBEPCHBIMU
6urtamu u3 nopra #7FFD.

Onst TI3Y — npoucxofuT rnoJMeHa MiIaziiiero 6ura HomMepa CTPaHUL[bl CUTHAIOM
BkmoueHust TR-DOS (1 ecu TR-DOS BkittoueH). Kpome Toro, MporCcXoguT BKITIOUEHHEe
TeHeBbIX ITOPTOB U TR-DOS («Bx0g B TR-DOS»), ecv B JaHHOM OKHe POU30UIET
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Apnpec Crapmue Onucanue
nopra, ajpeca

pexXumM nopra
AocTyna

BBITMIOJTHEHUE KOZja O cMellleHust #3Dxx.

Popwmar nopros #x7F7:

7..0: uHgepcHble duThl HOMepa cTpanuLibl O3Y, BK/IHOUaeMOro B OKHO MPOLieccopa.
HoctynHel 16k crpanuiisl ¢ Homepam# 0..255 (Bcero 4 merabaiita).

®Popmar nioptoB #xBF7:

0: Pexxum read-only asist cooTB. okHa. 1 — pexxum read-only BxmouéH. 0 mocsie copoca
KoMrbtoTepa. JleiicTByeT B T.4. 1 Ha ROM-cTpaHuLibl, Npejiarast JOMOoIHUTe bHBIN
YPOBeHb 3alUThI OT 3anucu B ROM.

Cwm. ctp. 10.
#7FFD — IMepektoueHue crpanul] B okHe #C000..#FFFF nns pe>xumos pentagon 1024k u ZX-
WO always Spectrum 128k, nepeksiroueHue S5KpaHoB, 6y10KupoBKa 128k nis pexkuma ZX-Spectrum

128Kk, BbI6OD KapThl MaMsTH.
B pexxume ZX Spectrum 128k:

6..7: He uct. | 5: ripu 3amucy 1 | 4: BbIOOP KapThbl 3: BeIOOD 2..0: 3amMeraroT
6mokupyeTcs namsaTd. 0 mocsie | kpana. 0 mocsie | Magmme 3
[JanbHenIas cbpoca. cbpoca. 6uta HOMepa
3aIMuch B MOPT CTPaHHUIIBI,
#7FFD, no eC/Iv Takoe
repexoyia B 3aMellleHue
PEeXHM pentagon pa3pelieHo AJist
1024k vu 1o KaKoro-yimubo
cbpoca. 0 mocne OKHa (CM.
cbpoca. OI1CaHue
nopToB #xxF7).
0 mocne
cbpoca.
B pexxume pentagon 1024k:
7..5, 2..0: 3aMeIl1jatoT Ipu 4: BEIOOp KapThl TaMsATH. | 3: BLIOOD 9KpaHa.
HeobxoauMOCTH Mitazlve 6 GUr
HOMepa CTPaHULIBL

Cwm. ctp. 10, 17.
#EFF7 — YipaBneHue TypOO-peKMMOM, yTIpaBjieHHe BUIeOPeXXMMaMH, ypaB/ieHne pexxumamu Z X -
WO noshad Spectrum 128k / pentagon 1024k, prtoueHre HyeBol ctpaHuiibl O3Y B OKHO

#0000..#3FFF, ynpaBrieHue JOCTYIIOM K ITOPTaM HeProHe3aBUCHMOli MaMsITU 1 YacoB.

7: 1 pa3peluaeT JOCTYII K IOPTaM SHEeProHe3aBUCUMOM MaMsTU U 4aCOB B HETEHEBOM
pexxum. Cum. cTp. 28.

3: 1 Bkimtouaet B okHO #0000..#3FFF HyneByto crpanuiy O3Y. iMeeT npropuTeT Haz,
HacTpoWikaMu Avcrieryepa nmamsti. Cu. ctp. 10.

2: 1 Bkmoyvaet pexxuM ZX Spectrum 128k. 0 — pexxum pentagon 1024k. Cm. ctp. 10.

4: yripaBienue Typ6o-pexxumom. Cm. cTp. 14.

5, 0: ynpasnenue Buzieopexxumamu. Cm. crp. 14.

3HaueHue Bcex 6uT noprta nocie copoca — 0.

#DFF7 — YcraHoBKa afipeca siueliKu SHeproHe3aBUCHMOMN TTaMSTH U YacoB.
WO IpumeuaHue: B HeTeHeBoM pexxuMe 1opT #DFF7 nocTyrneH B 3aBUCUMOCTH OT buta 7
noshad nopta #EFF7. B Tenesom pexxume nopT #DEF7 focTyneH Bcerga.

Cwm. cTp. 28.
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Apnpec Crapmue Onucanue
MopTa, ajpeca
pexXumM nopra
AocTyna
#DEF7
wo
shadow
#BFF7 — UreHye/3aruch sTUeiKy 3HepProHe3aBUCHMON TTaMsITH U YacoB.
RW Ipumeuarue: B HeTeHeBOM pexkumMe 1opT #BFF7 focTyreH B 3aBUCUMOCTH OT Outa 7
noshad nopra #EFF7. B TenesoM pexxume nopt #BEF7 focryneH Bcerga.
Cwm. cTp. 28.
#BEF7
RW
shadow
#xxBD #00, #01, |ITopTh! uTeHUst KOHGUrYpaLK U MoAW(UKALIMK NTOBe/ileHHsI KoMITbtoTepa. CM. cTp. 22.
RO/RW #02, #03,
always #04, #05,
#06, #07,
#08, #09,
#0A, #0B,
#0C, #0D,
#OE, #0F,
#10, #11,
#12, #13
#xxBE — [Topt BoccTanoBnenust manmnuHra okHa #0000..#3FFF nipu Beixoge u3 NMI. Cwm. Ctp. 22.
WO always
#xx3B #BF, #FF | Ynpasnenue pexxumom ULAPLUS. Cwm. cTp. 20.
WO always
#xxFE — Urenue:
RW always ‘ 7:1 ‘ 6: tape_in ‘ 5:0 ‘4..0: keyboard
3anuce:
‘ 7..5: He UCIIL. ‘ 4: beeper ‘ 3: tape_out ‘ 2..0: uBet 6opAropa
YcranasnuBaer 1seTa 6opatopa 0..7.
Cwm. cTp. 27, 16.
#xxF6 — MonHocTeio Ay6mpyeT dyHKiMoHan nopra #xxFE, 3a UCK/IIOUeHUEM TOTO, UTO
RW always yCTaHaB/MBaeT LjBeta 6opzropa 8..15.
Cwm. ctp. 27, 16.
#xxFB — ITopT BBIBOZIa 8-OUTHOrO 3ByKa (Covox). CM. cTp. 27.
WO always
#FFFD — 3anuck — BbIOOp HOMepa peructpa AY/YM
RW always UreHue — uTeHUe cofiepXUMOro peructpa AY/YM
#BFFD — 3anuce — 3anuck B peructp AY/YM
WO always
#xx1F — YreHre COCTOSTHUSI UITPOBOTO MaHHITy/sTopa (kempston-pkoicTHKa).
RO noshad \ 7:0 \ 6:0 \ 5:0 \ 4:Fire |3:Up |2: Down \ 1: Left \ 0: Right
Cwm. cTp. 27.
#FADF — KHorku 1 Kosieco kempston-MbIIKy.
RO always \ 7..4: Wheel counter \ 3:1 \ 2: MMB \ 1: RMB \ 0: LMB
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Apnpec
nopra,
pexXumM
AocTyna

Crapmue
ajpeca
nopra

Onucanue

Cwm. cTp. 28.

#FBDF
RO always

X-xkoopguHara kempston-mbiku. Cm. cTp. 28.

#FFDF
RO always

Y-koopzvHara kempston-mbimky. CM. cTp. 28.

#xx77
RW noshad

Ynpasnenue curHanoMm CS Ha SD-kapty. Cwm. cTp. 34.

#xx57
RW
noshad,
shadow

O6meH faHHbIME ¢ SD-KapToH, yripaeseHue curHaaom CS Ha SD-kapty B shadow-pexume.
Cwm. cTp. 34.

#xx10,
#xx11,
#xx30,
#xx50,
#xx70,
#xx90,
#xxB0,
#xxDO,
#xxFO0,
#xxC8
RW always

Pa6ota c IDE-mmuHO#. CM. cTp. 35.

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

ITopts! KOHTpO/IEpa AuckoBoga. CM. cTp. 37.

#xxFF
WO
shadow

ITopT KOHTpOJUIEpa JUCKOBOZA 1 00HO8PEeMeHHO TIOPT 3aIliCH ManyuTpel. BeinosnHser
(YHKIMIO 3aMMCH TTaJTUTPEI 1TpY ycTaHoBneHHOM A 14=0 B mopre #xx77 (WO, shadow).
Cwm. crp. 15, 37.

#xxEF
RW always

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

#FD (RO),
#FE, #FF

ITopter RS232. Cm. cTp. 38.
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11 NUcTopua Bepcuin 6a3oBoil KOHhurypaummn

11.1 Bepcus 04.12.2022

OmnwucaH pexxuM «trdos emulation».

11.2 Bepcus 25.12.2021

AKTyanuM3upoBaHo onvcanue rnopros #xxBE u #xxBD.

11.3 Bepcus 22.11.2021

* JloGaByieHO OmMCaHHWe pacIIMPeHHOro [IBETOBOTO Juaria3oHa cM. 7.2.1.

114 Bepcus 27.10.2014

» JloGarneHo ornvcanue GyHKiyu readonly Ha cTpanuribl mamstu (opt #xBF7).

11.5 Bepcus 01.10.2014

* Jlo6arneHo utenue 6uta coctossiuss Num Lock B RTC peructp C;

* JlobGaByieHO uTeHHe COCTOSTHUSI KOHTPOJIbHBIX KlaBHil KnaBuatypel PS/2 (Ctrl,Alt,Shift) B
RTC peructp D;

* U3meHeHa miporiefypa 00pab0oTKK KOHTPO/IbHBIX KOMOWHALIWI C K/1aBUaTyphl PS/2.

11.6 Bepcus 29.09.2014

*  ¥YTouHeHo noBefeHre NMI (nprBesieHO B COOTBETCTBHE C TEM, UTO peajbHO eCThb B KeJsese)

*  Ormucano pacuipenve ULAPLUS

11.7 Bepcus 18.05.2014

* [JlobaBrieHo omvcaHue YTeHUsI pa3IMuHbIX ¢raroB AVR.

11.8 Bepcus 15.05.2014
* Jlo6aBnieHa Bo3MOXHOCTb pabotel c EEPROM ATMEGA128;

* JlobaBneHa ormpaBKa KoMaHzpbl cOpoca PS/2 kiaBuatype, B ciiydae o6k pabotsl ¢ PS/2
K/IaBUATypOM;

* VcnpaBneHa ormmbka paboThl C HEKOTOPBIMH PS/2 MbltiaMu.

11.9 Bepcus 13.04.2014

* VcnpaBneHa ommbka npy paboTe € T0/Ib30BaTeTbCKOM PaCcK/IaZIkKoW K/IaBHUaTyPBhl.
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11.10 Bepcus 08.11.2013

IobapneH pexxum «60I'».

11.11 Bepcus 29.11.2012

HobapneHa anraparHasi JIOBYILKa.

11.12 Bepcus 13.02.2012

Hobaenen goctyn Kk PS2 knaBuarype;

WcripaBreHa ommbKa K/1aBUaTypbl MPOSIB/ISIOLLAsiCsl TIPY Ha)KaTUX HEeCKOMbKUX K/IaBHILL;
CkoppekrtupoBaHa pabora IDE koHTposiepa;

[obaB/eH TeKCTOBBIN BHUEOPEKUM B OJHOM CTPAHMIIE;

N3meneno onvcanue Bxoga B NMI B cOOTBeTCTBUM € U3MeHeHUssMU B nipoiinBke FPGA;

MobaBneHa B onyMcaHWe CBOJHAs Tab/MIla IOPTOB.

11.13 Bepcus 29.09.2011

HNobasnen ®ATIY ayis BI'93;
CkoppekTrpoBaHa 00paboTrka muHnKu RTS KOMMYHHMKAIIMOHHOTO TIOPTa;
Iobaenen Bbioop BCD/HEX B amysnsiiiuu pabotel GLUK uacos;

V3meHeH anroput™ 006pabotku NMI.

11.14 Bepcus 11.06.2011

MobaeneH obpaboTunk NMI;
IobaBneHa paboTa C TEKCTOBBLIM PeXKUMOM H MOAIeP>KKa IIPU(TOB,;
CkoppeKThpoBaHa npotieiypa uHuLuanusanguu PS/2 Mely;

HobaneHo yripaeieHrie NMI ¢ BHeIITHUX KOHTAKTOB (f1/1s1 1at revision Au B -
3aMbIKaHHeM KOHTakToB “Turbo”).

11.15 Bepcus 11.05.2011

HobapeHa mojiep>Kka HATUBHOTO PEXXUM JIJIST IeTUTeJIs CKOpoCTH RS232;

YuuteiBaeTcs ynpasseHue yMHOKuTesneM 4actotbl ICS501M (a1 ninar revision C).

11.16 Bepcus 26.04.2011

IobapneHa mojiep>kka KOMMYHHUKAIIMOHHOTO uHTepdetica (RS232);
[ToBbIieHa Hazie)XHOCTD 3arpy3ku FPGA;

[ToBbImeHa HaziexkHOCTb paboTel ¢ RTC (ucrpaBieHa ommbKa, MposIBSIONIAsCS Ha
HEKOTOPBIX MJlaTax).
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11.17 Bepcus 30.03.2011
* TlompaBneHo onucaHue MOPTOB KEMIICTOH-MBIIIKH.
» JlobGaBsieHO onKcaHue KOBOKCa.
* [lompaBieHbl peKOMeH/lyeMble 3HaueHHs CTapiero OaifTa azpeca /s mopra #xx77.
* JlobGaBsieHO onMcaHue NOAep>KUBaeMbIX BH/IEOPEKUMOB.

* [loGaBsneH focTym K gornosHUTebHBIM stueiikam NVRAM (0x40..0xEF).

11.18 Bepcus 07.12.2010

* JloGaByieHa pery/JMpoBKa pa3perieHus PS/2 Mbiiim.

*  Manmep knaBuarypsl PS/2 B ZX peanu3oBaH 6e3 rcrosnb3oBaHnsi RAM MUKpPOKOHTpoJIiepa.

11.19 Bepcus 29.11.2010

*  Peamu3oBad Bei6op («Num Lock») u unaukarus (Num Lock led) peskuma ayaroBbixoga
(beeper/tapeout).

* Tlogpep>xaH Marirep KiaaBuatypbl PS/2 B ZX f1/id Bcex JOTMOTHUTE/IbHBIX KOJIOB K/1aBUATy Dbl
(EO0 xx).

*  CKOppeKTUpPOBaH MeHe/pKep MaMsATH U BUAUMOCTb TIOPTOB B Pa3/IMUHBIX pe)KUMax.

11.20 Bepcus 17.10.2010

* Tlogpmeprkka 3arpy3Ku ¢ MarHUTO(OHHOTO BXO/a.

*  CKOppeKTHPOBaHO yrpaB/ieHue pecetamu ¢ PS/2 knaBuatypsl («F12» u
«CTRL-ALT-DEL»).

* Peanu3oBaH MeHemkep 151 Beelt mamsaty (ROM u RAM).
*  OnrtummsupoBaHa pabota ¢ PS/2 ycrporictBamu.
* Tloggmepskan mariep PS/2 B ZX kiaBuatypy (mioka 6e3 BO3MOXXHOCTH peJJaKTUPOBAHHUS).

*  Peanu3oBaHbl pacivpeHyst nemo-ide.

11.21 Bepcus 30.03.2010

* NcnpaBneHa ommbka 3arpy3ku FPGA.

11.22  Bepcus 28.03.2010

* UcnpaBneHna o6paboTka ormmb6ok PS/2 mbliy. PerHuIanv3alys MbIILIY B C/Tydae OLIHO0K
obmeHa.

* Tloppepskka rosiydeHust Bepcuu 6a30BoM KOHGUrypauuuy 1 6yTioazepa.

* UcnpaBneHa obpaboTka oubok Taiim ayta obmeHa ¢ PS/2 ycrporictBamu.
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11.23  Bepcus 24.03.2010

WcnipaBinieHo roBesieHre cBetoauoza nmutanus (Pwr Led), Tereps BhIK/IOUaeTcs eciiv
OCHOBHOe ITUTaHUe OTKJIFOYEHO.

Ynpasnenue curasiom NMI Ha ZX ¢ nomolisro KHONKU «Print Screen» PS2 kiaBuarypsl.

Msirkuii copoc komrmbroTepa (6e3 nepe3arpy3ku fpga) rpy 3aMbIKaHUM KOHTAKTOB «Soft
reset» Ha Iiare.

11.24 Bepcus 10.03.2010

HobapneHa nuavkanus pexxuma TV/VGA Ha unaukarope «Scroll Lock» PS2 knaBuatypel
(ropsiiuii cBetoauon, — VGA, He ropsiui TV).

VcnipapiieHa ommmmbka orobpaxkenuss NVRAM, ucnonbs3yemoii B GLUK, B NVRAM
PCF8583.

HWcnipapiieHa ommmbka B amynsiuu yacoB GLUK, peanu3oBana smyssitiusi Update flag B
peructpe C.

PeanusoBaHo coxpaHeHue pexkuMa KomribioTepa B NVRAM.
MobaBneHa nopaep>Kka MexaHHueCKor ZX K/laBUaTyphbl.

HobaeneHa rojjep>kka Kempston KoicTHKa.

11.25 Bepcus 04.02.2010
bazogas Bepcus (1.00 B SVN).
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