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1 BBegeHue

[Ton 6a3oBoii kKoHuUrypanueit komneiorepa ZX Evolution noapasymeBaercst KOHQUTypauus,
KOTOpast OCTABJIACTCA U NOAACPKUBAETCS IpousBoguTeseM. [Ipon3BoauTes oCyIecTBIseT
NOJICPKKY U Pa3BUTHE 3TOM KOHPUTYpalluy U UCIpaBIeHUE HalICHHbIX B Hell omnbOok. ['pynmna
NedoPC He nonaep:xuBaeT KOHQUrypanuyu CTOPOHHUX pa3padOTYUKOB, B CiIydae MpoodiieM ¢
TaKMMU KOHPUTypaluusMy, oOpamaiTech HEMOCPEACTBEHHO K X Pa3paboTUMKaM.

bazoBas koH(}uUTrypaLus COCTOUT U3 CIETYIOIUX KOMIOHEHT:
*  Kougurypanus nis FPGA EP1K50QC208;
* Ilporpamma s mukpokontposuiepa ATMEGA128.

Kondurypanus nocrasnsercs B Buje OuHapHoro ¢aiiia (zxevo_fw.bin), KoTopblil MOXXHO
3arpy3uth B MuUKpokoHTpoiiep ATMEGA 128 ¢ nomompio BOOTLOADER'. OGHOBieHNE
KOoH(purypanui, Taxxe npoussoaurcs ¢ nomoibio BOOTLOADER.

Kongurypanus FPGA unterpupoBana B mporpaMMmy MUKpOKoHTposuiepa. Kondurypuposanue
FPGA npousBoauTcs py BKIIFOYEHUH WM JKEJIE3HOM cOpOCe KOMIIBIOTEPA.

HN3meHeHne BEpCcuun 0asoBoit KOH(bHpraLII/II/I noApasymMeBacT U3BMCHCHHUC 1000 U3 Wi 00enx
KOMIIOHCHT.

1 BOOTLOADER — 6a3oBblit 3arpy3urk. Henzmensiemas yactb namsti Mukpokontpoiuiepa ATMEGA 128, kotopas

MpeaHa3HauYeHa I 3arpy3Ku i oOHoBIeHnus namsatu nporpamm ATMEGA128.

4
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2 YnpaBnsLwme KOHTaKTbl KOMMNbOTEpa

VYipasinstoniye Tpymnibl KOHTAaKTOB KOMITbIOTEPA, IPEIHAa3HAYEHbI JIs yIIpaBieHus paboToi
KOMIIbIOTEPA C IOMOLIBIO MOJICOEIMHEHHBIX K HUM 3JIEMEHTOB yIIpaBieHHs (HarpuMep KHOIOK Ha
KOpIIyCcE KOMITbIOTEPA).

2.1 Hard reset (nonHbIl c6poc)

['pynna xoHtakroB «Hard reset» ocyiiecTBisieT NoIHbIN cOpOC KOMITBbIOTEPA (C Mepe3anyckoM
MIPOIIMBKY MUKPOKOHTpoOJIIepa U nepenporpammupoBanueM FPGA) npu 3aMbIkaHUHM KOHTaKTOB.
QOYHKIMOHUPOBAHHUE HE 3aBHCUT OT UCHOIb3YEeMOM KOH(PHUTypaIi KOMIbIOTEpA.

Pexomenpayercst npu ucnosnb3zoBanuu cranfgaptHoro (AT miu ATX) kopriyca moacoeAMHNTD K
KHOIIKe «Reset» kopmyca.

Buumanmue! Hard Reset ne obecneuusaem coXxpaHHOCTh COAEPKUMOTO TTAMSITH KOMITHIOTEPA
(narmpumep, RAM-IHCKOB WK CTPaHUYEK C HCXOIHBIMH TEKCTaMU B alacMe).

2.2 Soft reset (Msickuli c6poc)
OyHKIMH TpyTIa KOHTAKTOB «Soft reset» 3aBUCIT OT KOH(PUTYPAITUH.
B 6a30B0ii kOH(UTYpaLMK HA ATy TPYTILy KOHTAKTOB BO3JIOKEHBI JBE (DYyHKIIMH:
*  MATKHI cOpOC KOMITbIOTEpa (COpOC MmpoIieccopa U BHYTPEHHUX PETUCTPOB fpga);
* BKIoueHUe/BeIKIIOueHne ATX Orioka muTaHus.

PexoMenmyetcst mpu Ucnonb30BaHUM cTanaapTHoro ATX kopryca moacoeAuHUTh K KHOMKE
«Power» kopiyca. B 3ToMm ciydae BKIIIOUEHHE KOMITBIOTEpA OCYIIECTBIISIETCS OJHOKPATHBIM
Ha)kKaTMeM KHONKH. OTKIIFOUEHNE KOMIIbIOTEPA OCYLIECTBISAETCS JOJTOBPEMEHHBIM HAaXaTHEM B
TEYEHUHU 5 CEKYH]I.

KparkoBpeMeHHOE 3aMbIKaHHE KOHTAKTOB OyJIeT OCYLIECTBIATh MATKUM cOpOC KOMIIbIOTEPA U
YCTaHOBKY HyneBo# cTpaHuiisl ROM.

Msirkuii cOpoc obecrnedrBaeT COXpaHHOCTh COAEPKUMOTO MaMsITH KOMIbIOTEpa.

2.3 NMI (noda4ya HemacKupyemMmo20 rnpepbieaHusi Ha npoueccop Z80)
@yHKIUH rpyninbl KOHTakToB «NMI» 3aBuCAT OT KOH(UTYpanuy.

B 6a30B0i1 kOH(UTypanuy Ha 3Ty TPYMITy KOHTAKTOB BO3JIOXKEHB! (DYHKIIUHU TTOJaYH
HEMaCKUPYEMOT0o IPEephIBaHUs ITpoLeccop Ha nporeccop Z80 (aHaI0rM4yHO ONMMCAaHHOMY B 3.5).

Buumanmue! J{ns revision A u B miat 3ta rpymnmna KoHTakToB HaszbiBaeTcs « Turboy, HO
UCIIOJIb3YETCs KaK KOHTAKThI I yrnpasiieHuss NMI.
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3 OononHuTtenbHble PyHKUMN PS2 KnaBnatypbl

[Tpu ucnonszoBanuu PS2 xinaBuarypsl ¢ komnerorepoM ZX Evolution MOXHO HCIIONB30BaTh
JIOTIOJIHUTENBHBIE BO3MOXKHOCTHU I10 YIIPABIECHUIO KOMIIBIOTEPOM:

*  MATKHI cOpOC KOMITBIOTEPA;

*  MOJHBIN cOPOC KOMIIBIOTEPA;

* mepekiroueHue pexxuma Buaeosbixona (TV/VGA);

* MEepeKIIoUeHHUe pexxnuMma ayuoBbixoza (beeper/tapeout);

* nogada NMI na niporneccop Z80.

3.1 Msieckuli c6poc koMmnbromepa (soft reset)

Msirkuit cOpoc KOMIBbIOTEPA OCYIIECTBIISIETCS C TIOMOIIBI0 KPAaTKOBPEMEHHOTO (MEHEE SCeKyHT)
HaxaTtusd kiasumu «F12».

3.2 lMonHsbIlt c6poc komnbromepa (hard reset)
[TonHbIi cOpOC KOMITBIOTEPA C KJIABUATYPBhl MOXKHO OCYIIECTBUTD ABYMsI CIIOCOOAMHU:

e JlnuTenbHBIM HakaTueM KIaBUIIHN «F12» (IIUTENbHOCTBIO SCEK), OTKIIIOUECHNE TUTAHUS B
ATOM CJIy4ae He MPOU3BOJIUTCS,

* Haxarunem xomOunanuu «Ctrl-Alt-Del», oTkmroueHrE MUTaHUS B TOM CTydae He
MPOU3BOIUTCHL.

3.3 lNepeknroyeHue pexxuma sudeoebixoda (TV/VGA)

Tak xak ucnosnb3yercs 00beIMHEHHBIH BUICOBBIXO/I (B CBSI3U C OIPaHUYCHHEM KOJMYECTBA HOT
mukpocxembl EP1K50QC208), To HeoOX01uMO yCTaHOBUTH PEKUM BUIACOBBIXO/IA!

* TV — ckannabiep OTKIIIOYCH, BUICOBBIXOJ PaboTaeT C TeJICBU3UOHHON Pa3BepTKOIi;
*  VGA - BritoueH ckangabiep, BuaeoBbixoa padoraet ¢ VGA pa3BepTKO.

[Tepexmtouenue pexxuma BuneoBbixona (TV/VGA) ocymecTBisieTcs: ¢ TOMOIbI0 KitaBuim «Scroll
Lock». Mnaukanus pexxuMa oCyIecTBISIETCS ¢ MoMOIIbIo cBetoauoaa «Scroll Lock» kmaBuarypsl.
Caerslleecsi COCTOSIHHE CBETOMOIa COOTBETCTBYEeT VG A pexXuMy KOMIIBIOTEPA, OTCYTCTBHE
ceeyeHus — TV pexumy.

Bpemennsie napamerpsl curnaina VGA dopmupyembie ckaHaa0nepoM OTIHYAIOTCS OT
CTaHJIAPTHBIX, YTO MOXKET OBITh MPUUUHOM OTCYTCTBUS M300pakeHus: Ha Bamem VGA moHuTOpE.
CrenuanbHO JUIs TAKUX CIIy4YaeB BBEIEH PEXKUM C H3MEHEHHOH pa3BEépTKo («60I'»). Mcnonb3yiiTe

koMOuHarwro kiaBuil «Shift+ScrollLocky mst mepexiroueHus: peKUMOB BUICOBBIXOAA
TV60/VGA6O.

Pescum «60I'y» saenaemces necmanoapmuwvim 01 ZX Spectrum coemecmumozo npocpammHo2o
obecneyerus u Modicem ObIMb NPULUHOU €20 HEKOPPEKMHOU pabomul (ycKopeHue, 3amedieHue,
3asucanue). NedoPC ne pexomerndyem nocmosnHo noiv3068amvcs pescumom « 601 y», mem bonee
pazpabamuléams CReyuaibHo O/ He2o NPOSPAMMHOE obecnedeHue.
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Buumanmue! UToObI COCTOSIHHE PEXXUMa COXPAHSIOCH MPU BBIKIIFOYCHUH KOMITBIOTEPA, HEOOXOIUMO
YCTAHOBUTH OaTapeuKy.

3.4 lNepeknroyeHue pexxuma ayouoebixoda (beeper/tapeout)

Tak Kak ucnonb3yercs 00beTMHEHHBIN ayAMOBBIXO] (B CBSA3U C OTPAaHMYCHHEM KOJIMYEeCTBA HOT
mukpocxembl EP1K50QC208), To Heo0X0quMO yCTaHOBUTH PEKUM ayAHOBBIXOJA:

* beeper — Ha ayTUOBBIXOJI IOJAETCSI CUTHAJI COOTBETCTBYIOIIUI BBIXOAY beeper;
* tapeout — Ha ayIMOBBIXO]I MOJAETCA CUTHAJI COOTBETCTBYIOIIMIA BBIXOY tapeout.

[TepexmroueHne pexxnma ayauoBbixona (beeper/tapeout) ocyIecTBISETCS C ITOMOIIBIO KIABUIIIH
«Num Lock». Uaaukarus pexxuma oCyIiecTBISETCs ¢ ToMOoIsio ceeToanoaa « Num Lock»
KJ1aBuarypbl. CBeTsllieecs: COCTOSTHUE CBETOJIMO/Ia COOTBETCTBYET tapeout pexxumMy ayaHOBBIXOAA,
OTCYTCTBHE CBEUECHHSI — beeper pexumy.

Buumanmue! UToObI COCTOSIHUE PEXXUMa COXPAHSIOCH MPHU BBIKIIFOYCHUH KOMITBIOTEPa, HEOOXOIUMO
YCTAHOBUTH OaTapeuKy.

3.5 Nodaya NMI (Hemackupyemoe20 npepbieaHusi) Ha npoyeccop Z80
[Togaua NMI Ha nporneccop Z80 ocymecTBIseTCs IByMs CIIOCOOaMH:
* ¢ nomonisto kiaBuim «Print Screeny» PS/2 knaBuatypsr
* TlepeBomom 6uta 3 mopta #xxBF u3 1 B 0 (cm. cTp. 41)

* VYcranoBkoii agpeca jgoBymku B moprax #00BD/#01BD (cMm. ctp. 24) u paspemieHus
noytiku 6utoMm 4 opra #xxBF (cMm. cTp. 41)

3.6 Pecynupoeka pa3peweHusi PS/2 mbiwu

PerynupoBka paspemienus PS/2 mbliiiu BO3MOXKHA TOJBKO IS MBIILIEH, KOTOPbIE TIOAIEPKUBAIOT ITY
¢dynkuuto. Kak npaBuio 370 ONTHYECKUE U JTa3epHbIC MBIIIIH.

JlnanaszoH noIepKUBaeMbIX pasperieHuit PS/2 mpiim:

3nauenue Paszpewenue
0 1 oTrcueT Ha MM
1 2 OTCcUeTa Ha MM
2 4 orcyera Ha MM
3 8 OTCUETOB HA MM

PerynunpoBka MpoOUCXOAUT OTHOBPEMEHHBIM Ha)KaTHeM JBYX KiaBuIll PS/2 Mplmu (JeBoi U paBoii)
U yrpaBisolen kinaBumu Ha PS/2 knaBuarype:

* keypad "*' - cOpoc 3Hauenus pazpemeHus B 0 (110 yMOJI4aHUIO);
* keypad 't' - yBenuueHue 3Ha4eHHsI pa3pelieHus Ha 1;

* keypad '-' - ymeHbllIeHUE 3HAYECHUS pa3pelieHus Ha 1.
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Buumanue! UtoObl 3HaueHNE pa3pelIeHns] COXPAHIOCh MIPU BBIKIIIOYEHUH KOMITBIOTEDA,
HEOOXOIMMO YCTaHOBUTh OaTapeiKy.
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4 ApxuTeKTypa: obLime nosoxeHus

7ZX Evolution umeet Ha 60opty 4 meradaiita O3V u 512 kunobaiit 113V, koTopbie 1OCTYIHBI UYepes
CIeIyIoIINe MOJIENHN yrpaBieHus naMateto: ZX Spectrum 48k, ZX Spectrum 128k (mopt #7FFD),
pentagon 1024k (anpecamnms uepes mopt #7FFD), ATM2 (agpecarust merabaiita O3Y), a Takxe
JIOTIOJTHUTENBHBIN pexkuM aapecanuu Becex 4 meradaint O3Y. Bee 512 kunobaidt 113V aapecyrorcs
o Moziea ATM?2, ipu 3TOM JIONOJIHUTENBHO CYIIECTBYET BO3MOXKHOCTH 3anucu B [13Y, kotopoe
peanu3oBaHo Ha Mukpocxeme flash-namsru.

B apxutexType koHTposuiepoB AuckoBoaa beta-disk mosiBiisieTcst HOHSITHE TEHEBBIX MTOPTOB,
JIOCTYIIHBIX TOJIBKO IIPH OIIPENEIEHHBIX yciloBuAX. B komnbrorepe ATM2 nosiisitorcst
JIOTIOJIHUTENbHBINA HA0Op TEHEBBIX OPTOB (MCIOJIb3YEMBIX, B YACTHOCTH, JJIs1 YIIPABICHUS
HaMsThIO) U JOTIOJHUTEIbHbIE CIIOCOOBI BKIIFOUEHHUSI TAKUX MOPTOB (B YACTHOCTH, PEKUM
yaepKaHus TEHEBOTO pexxuMa nipH BeimorHeHHH u3 O3Y). Oqnako, B ATM2 ocTtaércst onHO3HaYHAs
CBSI3b MEXIY TeHEBbIM pexxumoM u BkitoueHueM [13Y TR-DOS. B apxutextype ZX Evolution npu
IIOJIHOM noJepKKe pexuMoB ATM?2 nosBisieTcss BO3MOXKHOCTD YI€pKaHUS TEHEBOTO PEKUMA
noptoB 6e3 BriaroueHus [13Y TR-DOS.

Konmnenus moproB BBoAa-BeiBoAa aiist ZX Evolution cymecTBeHHO OTIMYAETCsl OT OHOM B IPYTUX
CIEKTPYM-COBMECTUMBIX KOMIIbIOTEpOB. [Ipexe Bcero, nemmudpanus Beerna NpoOUCXoaUT Kak
MUHUMYM 10 8 MutaqmuM outam. KauecTBeHHO omiinyaeTcs JIOTuka OJIOKUPOBaHUS TIOPTOB KapTaMu
ZX-Bus: eciu B APYTHX CIIEKTPYM-COBMECTUMBIX KOMITBIOTEPAX KapThl OJIOKUPYIOT HOPTHI
MaTEepUHCKOM IU1aThl (M IpYT Ipyra, IpU HaJIUYUK HECKOJIbKUX cl0TOB), To B ZX Evolution,
HA000POT, Bce MOPTHI, IPUCYTCTBYIOLINE HA MaTEPUHCKOM Tu1ate, He 'noxoasaT' 1o kapt ZX-Bus.
Mexann3m IORQGE ucnonb3yercst kKapramu JIMIIb 1)1 OJIOKHUPOBAHUS JIPYT ApyTa (B MOPSIIKE
pacrionoxeHus B ciorax). OTcroza ciielyeT BaXHbIH BbIBOA — JIt00BI€ KapThl, AyOIUpyIoye
KaKyI0-1100 pyHKINOHAIbHOCTh MATEPUHCKOM IJIaThl (MMEIOLUE OPTHI, COBIAAIOIINE C
cymectByromumu B ZX Evolution), Takue Kak KOHTpOJIIephl KJIaBHaTypbl, MbIKH, IDE, SD-kapt u
T. 1., paboTatk He Oyoym.

B nanpHeiimem /Ui KaXJ10T0 IOPTa YKa3bIBAKOTCS PEKUM €r0 BUAUMOCTHU (TEHEBOU JOCTYICH
Bcerna: «shadowy, «noshady, «alwaysy), TOCTYITHOCTb €r0 ISl YTEHUS WU 3alUCH (TOJIBKO
YTEHUE, TOJIBKO 3alUCh, YTeHUE U 3anuch: «KRO», «WO», «RWy). Taxxke yka3biBaeTcs aJpec nopra
mu60 B Buje «#xxFE» (nemmdpanms Tonpko mo muiaamum 8 ouram), 6o B Bune «#7FFD»
(memmdpanus He TONBKO 1Mo MiaamuM § 6utam). [lepBeiif BapuaHT yKazaHus aapeca mopra
IIPUMEHSETCS TaK)Ke U B CIIy4yae, eclid Kakue-1100 ajgpecHble TMHUU A8..A15 ucnonab3yroTcs Kak
UH(POPMAIIMOHHBIE BXOIbI (Hanmpumep, Habop MOPTOB JJIs MEPEKIIOYeHUs CTpaHull B 16k okHax
npoueccopa: #3FF7, #7FF7, #BFF7, #FFF7), npu 5TOM B OlKMcaHuu NOPTa YKa3bIBAIOTCS
KOHKPETHBIE 3HaUEHMsI cTapiiero 6aiTa ajgpeca, KOTOpble TOJIBKO U CIEAYyEeT UCIO0NIb30BaTh. B
ciyyae ykazanus 16-OMTHOTO agpeca mopTa, KOHKPETHBIE OMTHI CTAPIIETO aIPECHOTO OaifTa,
UCTIOJIb3yeMbIe MPU AU PALNU, HAMEPEHHO He YKA3bl8aomcss U MOTYT U3MEHSIThCS OT MPOIIUBKU
K TIPOIIUBKE.
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5 ApxuTeKkTypa: ynpasrieHue namMmsaTbio

VYopasnenue namsarsio B ZX Evolution Bo MHOTOM cxoske ¢ yrpasieHueM namstbio B ATM?2.
[TpuHIMNUaIbHBIE U3MEHEHHSI KaCalOTCsl BOSMOXKHOCTH aapecanuu Meradaiita O3Y uepes nopr
#7FFD (monens pentagon 1024k) u agpecarum 4 meradaiit O3YV.

B kaxnoe 16k okHO mporieccopa MOKHO IPOU3BOJIBHO BKITIOUATh Jt00Y10 U3 16k crpanun O3Y wnu
[13V. CymectByeT 2 HE3aBUCUMBIX KapThl IaMSATH, KOTOPbIE EPEKIII0YatoTCsi OUTOM 4 B ropre
#7FFD. B pexxume coBmectumoctu ¢ ZX Spectrum 128k unu pentagon 1024k stu 18e kapThl
HaMATH MPOrPaMMUPYIOTCS] HIIEHTUYHO 32 UCKIIOUEHUEM HOMEpa BKIIOUeHHOU cTpaHulibl [13Y B
HYJIEBOM OKHE IpoIeccopa, 4ToOb! JaHHBINA OUT paboTai, kak B ZX Spectrum 128k. OroOpaxkenue
CTPAHHUL NAMATHU B KKJIOM OKHE IPOIEccopa NPOrpaMMHUpPYETCsl HE3aBUCUMO 4epe3 clieluaabHble
TeHeBbIe NOPThL. KpoMe TOoro, i1 KaX10r0 TaKOTO OKHA CYILIECTBYET ONLUSA NOAMEHBI MIIAIIINX 3
win 6 OuT HoMepa BKIIOUEHHOU cTpaHulibl O3Y TaHHBIMM U3 COOTBETCTBYIOIIMX OUT MOpTa
#7FFD: TakuM 00pa3om obecrieunBaeTcst COBMECTUMOCT ¢ peskumamu ZX Spectrum 128k u
pentagon 1024k. I[Tpu otoOpaskennn >xe ctpanuilsl [13Y cymecTByeT onus moaMeHbl MIIAIIIETO
6uta Homepa crpanullsl Ha curnaid DOSEN (curnan Bkmtouenuss TRDOS). BkitoueHne JaHHOTO
curnana («nepexon B TR-DOS») npoucxoaut npu ucnonnenuu koga us [13Y B kakomM-mu60 okHe
npolieccopa o cMeneHuo #3DXX B 3TOM OKHe Ipu ycTaHoBieHHoM 6ute D4 B mopre #7FFD.
Brixitouenue npoucxoaut npu BoinoaHeHnH koja u3 O3V («Bbixon u3z TR-DOSy). Kpome Toro,
IIPY [TIOMOIIY COOTBETCTBYIOILEr0 TEHEBOIO IIOPTA MOKHO 3alPETUTh BBIKIIIOUeHHE curnana DOS,
TaKMM 00pa3oM OCTaBJIsisl TEHEBbIE TIOPTHI IOCTYNHBIMU Npu HcnonHennu u3 O3Y. Bnobasok,
CYIIECTBYET BO3MOKHOCTh BKJIFOUCHHS TEHEBBIX OPTOB Oe30THOCHUTENBbHO curHaia DOS.

Ilopm | Onucanue

#xxBF | BxitoueHue TeHEBOro pexuma nopToB; pazpelienue 3anucu B [13V.
RW
always

1: ecnu 1, To 3amuck B [13Y paspemena. 0 mocie copoca.

0: ecm 1, TO BKITFOUEHBI TeHEBBIE TTOPTHI. 0 TIoce cOpoca.

bur 0 3Toro nopra uMeeT NPUOPUTET HaJl APYTMMHU CIIOCOOAMU BKIIIOUEHHUSI TEHEBBIX
MIOPTOB: TEHEBOM PEXUM BKJIHOUaeTCsl 0€3yCI0BHO Npu 3anucH 1 B aToT OuT. Ilpu 3anucu
0 BKJIFOUEHHME TEHEBOTO peXHUMa YIpaBisieTcs APYrUMU criocobaMu, HalpuMmep HOpTOM
#xx77 unu nepexogom B TR-DOS. lannsrii 6ut He sxarouaem TR-DOS.

Jaunblii mopt omcymcmaeyem B ATM?2.

[Ipu urenun: Outel 1:0 — nocnegHee 3anMcaHHOE 3HAUEHUE.

OcranbHble OUTHI — CM. CTp. 41.
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Ilopm | Onucanue

#xx77 | BxiodeHHe TEHEBOTO peXuMa MOPTOB; Pa3pelIeHHe padOoThl AUCTIeTUYEpa MaMSITH.

WO AS8: eciu 0, TO BBEIKITFOUCHHE A9: eciin 0, TO “HacnibHO” BKIIFOUeHHE TR-

shadow || pycieruepa mamsaTu. B kaxmoe okHO DOS u teneBsix moptoB. 0 mocie copoca.
IpoIeCccopa yCTaHABINBAETCS
nocnenuss crpanuna [13Y. 0 mocne
cOpoca.
Buumanue! Octanbubie OUTHI (Kak OMTHI TaHHBIX, TaK U OUTHI cTapiiero OaiTa agpeca)
3TOTO Write-only mopra ucnomb3ytoTes s apyrux ueneid. Cm. ctp. 41.
Bxmrouenne TR-DOS u TeHeBBIX TOPTOB O6MTOM A9 MMEeT MPUOPHUTET HaJ BKIFOUEHUEM
TR-DOS 1 TeHeBbIX TOPTOB UCIIOIHEHUEM cO cMmeleHus #3Dxx ctpanuusl [13Y npu
yctanoBieHHoM oute D4 mopra #7FFD («miepexon B TR-DOSy). Korma A9=0, To
TeHeBble OpThl 1 TR-DOS BK/IIOUEHBI HE3aBUCUMO OT MECTa UCTIOTHEHHS TIpolieccopa
(B T.u. 1 u3 O3Y).

Ilopm | Onucanue

#xFF7 | YnpapieHue AUCNIETYEPOM CTPAHHUIL.

WO 5..0: ungepcuvie GUTHI HOMEPA CTPAHUIIBI, BKIIFOYAEMOTO B OKHO IPOLIECCOpa.

shadow

Hoctymnusl 16k ctpanuisl ¢ Homepamu 0..63 O3V (Bcero 1 merabaiT) u cCTpaHHUIIBI
0..31 II3Y (Bcero 512 kunobaiit, OUT 5 UTHOPUPYETCS).

6: Out «ramnromy: eciu 0, TO B JaHHOM OKHe Tpoueccopa Bkmodaercs 113V, ecnu 1
— O3V.

7: out «dos7ftd»: ecim 1, To:

st O3Y — B JaHHOM OKHE MPOUCXOIUT MOAMEHa Muiaamux 3 uiam 6 o6ur (B
3aBUCHUMOCTH OT pexxuma ZX Spectrum 128k mim pentagon 1024k) Homepa cTpaHuUIbl
HeungepcHulmu dutamu u3 nopra #7FFD.

Jist I13Y — nporcxoauT mogMeHa Mitajiiero OuTa HoMepa CTpaHHUIIbl CUTHAJIOM
BritoueHust TR-DOS (1 ecnu TR-DOS Bxuitouen). Kpome toro, mpoucxoaut
BKJItoueHHe TeHeBbIX NopToB U TR-DOS («Bxon B TR-DOSy), ecnu B jaHHOM OKHE
MIPOU30MIET BHITIOIHEHHUE KO/Ia CO cMemIeHus #3DxX.

butel Al4, A15 onpeaenstor OKHO MpoLeccopa, A KOTOPOro MPOUCXOAUT BKIIOYEHUE
TpeOyemoii crpanuiipl. CienyeT UCIoIb30BaTh CIAEIYIONIUE aapeca ITOro MopTa:
#3FF7 — s okna #0000..#3FFF,

#TFF7 — nna oxna #4000..#7FFF,

#BFF7 — nns oxkna #8000..#BFFF,

#FFF7 — nns oxna #C000..#FFFF.

3anuch B JaHHBINA MTOPT MEHSIET CTPAHUILY B KAKOM JINOO OKHE TEKYIeH (aKTUBHOM )
KapThl namATH. [Ipy 3TOM HEeakTUBHAs KapTa aMsATH OCTaéTcs Hen3MeHHoU. Kakas
KapTa maMsATH aKTHBHA, 3a1a€T out 4 mopra #7FFD.
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Ilopm | Onucanue
#x7F7 | YmpaiieHue AUCIIETYEPOM CTPAHHMIL.
WO 7..0: unsepcrovle 6uthl HOMEpa crpanuilbl O3Y, BKIIFOUaeMOro B OKHO MpoIieccopa.
shadow || TTocrynusr 16k crpanus: ¢ Homepamu 0..255 (Bcero 4 Merabaiita).
butst A14, A15 onpenensitoT OKHO MPoIEccopa, sl KOTOPOTO MPOUCXOAUT BKITIOUCHHE
TpeOyeMoii cTpanuiipl. CienyeT uCIoab30BaTh CAEeIyIOIINE apeca STOro nopTa:
#37F7 — nna oxaa #0000..#3FFF,
#7TF7 — nns oxna #4000..#7FFF,
#B7F7 — nna oxaa #8000..#BFFF,
#FT7F7 — ns oxkaa #C000.. #FFFF.
3anuch B JaHHBIN OPT MEHSAET CTPAHUILY B KAKOM JINOO OKHE TEKyLIeH (aKTHUBHOM)
KapThl namsaTy. [Ipy 5TOM HeakTUBHAs KapTa MaMsTH ocTaércsa Hen3MeHHoM. Kakas
KapTa naMsaTy aKTHBHA, 3a1a&T OuT 4 mopra #7FFD.
Buumanue! Tlpu 3anucu B 3TOT MOPT OCTAETCS HEU3MEHHBIM PEKUM MOIMEHBI MITA IIITHX
out Homepa ctparuliel O3Y (6ut «dos7ffd» mopra #xFF7). Onnaxo, 3amuce B #x7F7
6e3yciioBHO BKiouaeT O3Y B okHe (ouniaeT out «ramnromy nopra #xFF7).
Hansblit nopt omcymcemeyem B ATM2.
Ilopm | Onucanue
#xBF7 | YnpapieHue AUCNETYEPOM CTPAHHUIL.
WO 0: Pexxum read-only aist cootB. okHa. 1 — pexum read-only Brurouén. 0 mocie copoca
shadow

komIbloTepa. JleiictByeT B T.4. 1 Ha ROM-cTpanuiipl, peiaras J0MOJHUTEIbHBIN
YPOBEHb 3alIUTHI OT 3anucu B ROM.

Brumanue: npu Bxiarouenuu B okHo #0000..#3FFF crpanunst RAM npu nomonm nopra
#EFF7 wnu npu Bxoae B NMI 3amura ot 3anucu He JEHCTBYET.

butst A14, A15 onpenensitoT OKHO MpoIeccopa, Ik KOTOPOTro MPOUCXOAUT BKITIOUCHHE
TpeOyeMoii cTpanuipl. CiemyeT UCIoab30BaTh CIEAYIOIINE apeca 3TOro MopTa:
#3BF7 — nia oxuaa #0000. #3FFF,

#TBF7 — nns okua #4000..#7FFF,

#BBF7 — nia oxaa #8000..#BFFF,

#FBF7 — nng oxkua #C000. #FFFF.

3anuch B JaHHBIN OPT MEHSAET CTPAHUILY B KAKOM JINOO OKHE TeKylIeil (aKTUBHOM)
KapThl maMsTH. [Ipu 3TOM HeakTUBHAsA KapTa NaMATH OCcTaércs Hen3MeHHoH. Kakas
KapTa naMsaTy aKTHBHA, 3a1a&T OuT 4 mopra #7FFD.
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pentagon 1024k
WM J10 cOpoca.
0 mocne copoca.

Ilopm | Onucanue

#7FFD | B pexume ZX Spectrum 128k:

WO 6..7: HE uCT. 5: mpu 3ammucu 1 |4: BBIOOp KapThl | 3: BEIOOP 2..0: 3amemarT

always Onokupyercs aMsATH (CM. skpana. 0 nocne | Miaammue 3
JabHEN s OTHMCaHue cOpoca. Oouta HOMEpa
3anuck B opT | moptoB #xxF7). CTPaHMLIbI, €CIIU
#7FFD, no 0 mocne copoca. TaKoe
nepexoza B 3aMelIeHue
pPeXUM pasperieHo s

Kakoro-ianbo
OKHa (CcM.
OIMCaHKE
noptoB #xxKF7).
0 moce copoca.

B pexume pentagon 1024k:

7..5, 2..0: 3amemiaroT npu
HEOOXO0IMMOCTH MJIajamme 6
OUT HOMEpa CTPAHULIBI.

4: BbIOOp KapThl MAMSTH.

3: BBIOOD 9KpaHa.

[Tporpammoii HauanbHOM 3arpy3ku, xpansmeiics B [13Y ZX Evolution (reset service) mpou3BoanuTCS
HACTPOIKa KapT MamMsTH TakuM oopas3om, uto out 4 mopra #7FFD paboTaeT kak BEIOOp CTpaHHIIBI
[13VY B okne #0000..#3FFF (basic128/basic48), outsr 2..0 (pexum ZX Spectrum 128k) umm 7..5,2..0
(pexxum pentagon 1024k) — 3aMemmiaroT COOTBETCTBYIONIME OUTHI HOMEpPA CTPAHUIIBI B OKHE
#C000..#FFFF (Oonee crapiirie OMTHI HOMEpa CTPAaHUIIBI IPU 3TOM — (), B OCTaIBHBIX JBYX OKHAX
BBICTABJICHBI CTPAHMIIBI, COOTBETCTBYIOIIE KOHpHUTryparun namati ZX Spectrum 128k.

Ilopm | Onucanue

#EFFT | 3. IIPU BBICTaBJIEHUH B | — pexum ZX 3: Ilpu BeIcTaBIIEHNH B 1 B OKHO
WO Spectrum 128k, nnaue — pexxum pentagon |#0000..#3FFF npunyaurensHo
noshad

1024k.

3navenue nocne copoca — 0.

BKJItOUaeTcs HyseBas ctpanuna O3Y. Otor
OUT umeem npuopumem HaJl BCEMHU
JIpyTUMHU crIocO0aMU MepeKIIouaTh
CTpaHUIIbl MAMSTH B JTAHHOM OKHE.
3nauenue nocne copoca — 0.

Cwm. cTp. 41.

Brumanue! OctanbHble OUTHI 3TOrO Write-only mopra UCTonbs3yroTes AJIs APYTHUX LETIeH.
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6 ApxuTeKkTypa: ynpaBneHne CKOpOCTbIO npoLeccopa

Peann3oBaHbl CIeAyIOINE CKOPOCTH MPOLIECCOPA:

B pexxume 14 MI'n apdexTuBHas CKOpoCTh Iporeccopa B 1.66 pa3 6onblie, ueM B pexxume 7.0

3.5 MI'11 (nowait)
7.0 MI't (nowait)
14.0 MI' (with wait)

MTI'n (o 3amepam nporpammsl turbotest v1.0).

J71st mepexITFoueHnsI CKOPOCTH MPOIECCOpa UCTIOIB3YIOTCS OUTHI B TIOPTaX:

[Topt #xx77, |Ilopt #EFF7, | Yactora npoueccopa, MI'il
owur 3 our 4

0 1 3.5

0 0 7.0

1 X 14.0

[Tocne copoca mporeccop padoraer Ha yactore 7.0 MI.

7 ApqueKTypa: BUaeopexumMbl
ZX Evolution moaaep>kuBaeT CIeAyONUe BUACOPEIKUMBI:
*  Crannmaptasiii ZX-pexum 6912 6ait

* ZX hardware multicolor, omnyaronuiicst oT cTangapTHOrO ZX-pexuMa HaJluuueM
OTJeNIbHOTO OaiiTa arpulyTa Ha Kax/ablil OalT nukcenen

*  256x192 16 uBeroB no cranaaptry Alone Coder'a
* 320x200 16 useros no crannapry ATM

*  640x200 hardware multicolor o crangapty ATM
* TexkcroBsiii pexxum 80x25 no cranpapry ATM

Kpome Toro, noanepxupaercs nanurpa no cranaapry ATM.

7.1 Bbi6bop sudeopexumos

Br160p Buneopexuma ocymectsisercs komounauuei out B noprax #EFF7 (noshad, WO) u
#xx77 (shadow, WO) B cOOTBETCTBHH C TAOIUIICH:

[opr #EFF7, | Ilopt #EFF7, |Ilopt #xx77, | Buneopexum
out 0 our 5 outsl 2..0
0 0 011 CrangapTHblil ZX-pexum
0 1 011 ZX hardware multicolor
1 0 011 7X 256x192 16 uiBeToB
0 0 010 ATM 640x200 hardware multicolor

14
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0 000 ATM 320x200 16 nBeToB

0 110 ATM TekcroBbli pesxxum 80x25

0 111 ATM-no1oOHbI# TeKcTOBBIN peskuM 80X25 B ogHOM
CTpaHHIle

Bce npyrue koMmOMHAIMK yKa3aHHBIX OUT SBJIAIOTCS HEBAJIUIHBIMU, IOBEIEHUE KOMITBIOTEpA MPH
YCTaHOBKE TaKMX KOMOMHALIUN HE OIMpPeNIeeHO U MOKET U3MEHUTHCS B MOCIIEAYIOUINX BEPCHSIX
npommBku FPGA.

7.2 Manumpa

[TamuTpa 3aga€t oTobpaxenue 16 JOCTYITHBIX IS KAXI0TO BHICOPEKUMA U OOp/Iropa 1IBETOB B 64
anmapaTHBIX 1BeTa (Kaxaas u3 komrnoHeHT R,G u B uMeer 2-0uTHbIe rpaanuu SpKOCTH, OT
4€pHOTO 10 MaKCUMaIbHO HachIlieHHOTO). [Ipu copoce kommnbiorepa 10 B [13Y ycranaBnuBaer
HAJIUTPY B PEKUM COBMECTUMOCTH ¢ ZX-Spectum, T. €. 1BeTa, 0TOOpakaeMble B CTaHAApTHOM ZX-
peXrMe, COOTBETCTBYIOT IIBeTaM ZX-Spectrum.

[TporpaMMHO€ H3MEHEHHE TATUTPhI OCYIIECTBISIETCS CICAYIONMM 00pa3oM. Tekymuit
0TOOpakaeMblil LIBET OMpeeIisIeT YIEMEHT MaUuTpPhl, KOTOPbIN OyneT u3MeHeH. [{s paspenienus
M3MEHEHUS AIUTPBI HEOOXOAMMO MIPOU3BECTH 3anuch B opT #xx77 (WO, shadow) ¢ ouuniiieHHbIM
outom aapeca Al4 (Bnumanue — ocTanbHble OUTHI (KaK OWUTHI TAHHBIX, TaK U OUTHI CTAPIIIETO
OaiiTa agpeca) 3TOro MOpTa MUCIONB3YIOTCS IS IPYTUX Lieiel — cM. cTp. 41). HoBoe 3naueHue
AJIEMEHTA MAIMTPBI ycTaHaBiauBaeTcs 3anuceio B mopT #FF (WO, shadow), kotopslit npu
ouniieHHOM Oute A 14 nopra #xx77 HAYUHACT 0OHOBPEMEHHO BBITIOTHATH (DYHKLIUU ITOPTa
KOHTpOJUIEpa IMCKOBO/A U IOPTa YCTAHOBKHU MaJIUTPBHI.

WuTepnperanus 3anucbiBaemoro B nopT #FF 3nauenus:

but 3anuceiBaemoro | 3HaueHue

OaiiTa

7 ~g

6 ~r

5 ~b

4 ~G

3 YcranaBnuBaTh B 1 A1 KOPPEKTHOM pabOTHI KOHTPOJLIEpa JUCKOBOJIOB
2 YcranaBiauBath B 1 7151 KOPPEKTHOM pabOTHI KOHTPOJIIEpPA TUCKOBOIOB
1 ~R

0 ~B

Jlnist 1ByXOUTOBBIX KOMIIOHEHTOB 11BeTa, 0003HaueHHbIX Kak {Rr}, {Gg} u {Bb}, 3anuceiBaemslii
Oaiit Oynet ~{grbGOORB}, rie '~' 0603HauaeT MOOUTOBYIO HHBEPCHIO.

[Tpumeuanue: yi00HO U3MEHATH MAJUTPY B MOMEHT OTOOpaXKeHUs OOP/IOpa: B 3TOM ClIydae
TEKYIIUH 0TOOpa)KaeMbIi I[BET SBIISIETCS IIBETOM Ooparopa. st Toro, 4To0kI Mporiecc n3MEHEHUS
HaJIMTPbI HEe ObUT BUJIEH HA SKpaHe, €ro ClieayeT NIPOBOAUTH B MpoLeaype 00pabOTKH KapOBOTo
npepbiBaHus (BapuaHT — Mociie komaHabl HALT).
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7.21 PacwupeHHbIN UBETOBOM AMana3oH
PacmmpenHslii 11BETOBOM AMana3oH BKIOYaeTcs 3anuckio 1 B Out 5 mopra #xxBF.
JlaHHbI pexxuM nojaJiepkuBaeTcs B KOHpUrypanusax He ctapee 6 Hosi0ps 2021 rona penusa.

B sToM citydae kaxapiii KoMIoHeHT 11BeToB R, G u B umeeT 4-0uTHYIO Tpaialiuio sIpKOCTH:
{R3R:R R0}, {G3G2G1Go}, {B3B.BiBo}.

[TporpaMMHOE H3MEHEHHE MTATUTPHI AaHAJIOTHYHO pexuMy 2 OuTa Ha 1BeT (cM. pa3aen 7.2), 3a
HCKJTIOYEHUEM MHTEpIpeTalnn 3anucbiBaeMoro B nopt #xxFF 3nauenus.

I/IHTCpHpCTaHI/IH 3alMUCBIBACMOTI'0 B IIOPT #xxFF 3HAYCHU:, IPHU BKIIFOYCHHOM PAaCHIMPCHHOM
OBCTOBOM JHaIIa30HEC!:

bur 3anuceiBaeMmoro | 3HaueHUE

OaliTa TaHHBIX

7 ~G,

6 ~R,

5 ~B,

4 ~G;

3 YcranaBnuBarh B 1 17151 KOPpEKTHOM pabOThI KOHTPOJLIEpa IMCKOBOIOB
2 YcranaBnuBaTh B 1 A1 KOPPEKTHOM pabOTHI KOHTPOJLIEpa AUCKOBOJIOB
1 ~R3

0 ~B;

but anpeca nopra | 3HaueHue

#xxFF

15 ~Gy

14 ~Ry

13 ~By

12 ~Gy

11 YcranapnuBath B 1 17151 0OpaTHOM COBMECTHMOCTH

10 VYcranaBnuBath B 1 a1 00paTHOM COBMECTUMOCTH

9 ~Ri

8 ~B

rae '~' 0003HavyaeT NOOUTOBYIO HHBEPCHIO, a MIOACTPOYHbIE HOMEpa COOTBETCTBYIOT HOMepaM OuTa
rpajaluu sipKOCTH.

7.3 Bopdrop

bopatop — BuanMas o61acTh SKpaHa, HaXoIsAIascs 3a MpeaeiaMu MHUKCeNIel, OnpeIeasieMbIX
KakuM-T100 BugeopexkumoM. L[Bet 6oparopa 3agaéres 6uramu 2..0 3arMchIBaéMbIX 3HAYCHUN B
noptel #FE (RW, always) unu #F6 (RW, always): npu 3anucu B nopt #FE B0O3MOXHO yCTaHOBUTH
ugeta 0..7, npu 3anucu B #F6 — 8..15. Cm. ctp. 41.
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7.4 Adpecauyusi sudeopexxumos

JUist KaX10r0 BUIEOpEXXKHMMa CYIIECTBYET IO J1Ba HAOOPa CTPaHUIL, U3 KOTOPHIX OCYILECTBIAETCS
BbIOOpKa BUIe0olaHHBIX. BriOop Habopa crpanun onpezenser out 3 nopra #7FFD (WO, always).
CrpaHu1bl, COOTBETCTBYIOIIUE €AUHUYHOMY COCTOSIHUIO 3TOTO OUTA, IPUBEAEHBI B OMTUCAHUSAX
PEKHUMOB B CKOOKaX.

7.4.1 CtaHaapTHbIN ZX-pexum

Bri6opka u3 crpanutist 5(7). [Tukcenyn Kaxxa0i CTPOKH COCTOSAT U3 OUT HENMPEPHIBHOW OANTOBOIMA
CTPOKH (TIOPSZIOK BBIAAYH OUT U3 OTACIBHOTO OaiiTa — OT cTapiiero Oura K MiIaiemMy).
HauaneHble cMeleHns 6aiTOBBIX CTPOK BBIYHCISIOTCS U3 HoMepa Y cTpoku (Y=0..191, Y=0 nns
BEpPXHEH CTPOKH) ciaeayromum oopazoM: pixoffset = { Y[7:6], Y[2:0], Y[5:3] } << 5, rme Y[m:n] —
BBIOOpKA COOTBETCTBYIOIIEH OUTOBOM MOCIEI0BATEILHOCTH U3 BEIMYMHEI Y, {} - KOHKaTeHaIHs
OUTOBBIX MOCIENOBATEILHOCTEH B YMCIIO, << - CABUT BJIEBO Ha yKa3aHHOE YUCIIO OUT C
3aM0JTHEHNEM MJIAIIINX OUT HYJISIMH.

buToBas kapra pexuma JEeIUTCS Ha KBaJpaThl 8X8 MUKCEIeH, KaK bl TaKOM KBaJpaT UMEET CBOM
0aiiToBBIN aTpulyT, pacnoiIKeHHBbIH 1o cMenieHuto attroffset = #1800 + Y*32 + X, roe X, Y —
KOOpAWHATHI KBajsipara 8x8 nukceneit (0,0 — BepxHuit eBwIit kBaapart, 1,0 — ero coces cnpasa u
T.J.).

L{BeT muKcelsi, COOTBETCTBYIOIIETO CAMHUYHOMY OHTY, OIpeesnsieTcst 0aiiToM aTpulyTa attr Kak
{attr[6]. attr[2:0]}. LIBeT nukcemnsi, COOTBETCTBYIOIIETO HYIIEBOMY OUTY — Kak {attr[6], attr[5:3]}.
YcTaHOBIEHHBIN OUT attr[ 7] mpUBOIUT K anmapaTHOl nepruoaudeckoit (¢ mepuoaom ~1 ')
WHBEPCHUH BCEX CUUTAHHBIX U3 MAMATU OWT MUKCEJIEH B Mpeienax KBajapara 8x8 mukcenei
COOTBETCTBYIOIIETO aTpulyTa.

7.4.2 ZX hardware multicolor

JlaHHBII PeXUM COBMAACT CO CTAHIAPTHBIM ZX-PEKUMOM B YaCTH BBIOOPKHU OANTOB MHUKCEIEH.
ATpuOyT, B OTNIMUKE OT CTaHIAPTHOTO ZX-peKrMa, HHIAUBUIYATbHBIN Y KaKI0TO OalTa MUKCEIICH.
Cwmemenue atpubyTa attroffset = pixoffset + #2000, rne pixoffset — cmenieHre COOTBETCTBYIOIIETO
Oaiita mukceneil. aTepripeTanus 6aiita arpulyTa Takas e, Kak B CTaHIAPTHOM ZX-pEeKUME.

7.4.3 ZX 256x192 16 yuBeToB

B nanHOM pexume 1715 KaxJ10ro 0JI0Ka MUKCeNel IUPUHON 8 U BBICOTON | MUKcenb NpUBEAEM B
COOTBETCTBHUE OallT mukceneil crannapTHoro ZX-pexuma, KOTopblil nmeer cmemenue zxoffset. J{ns
oToOpakeHus1 OJI0Ka MUKCeJel CUNTHIBAIOTCs 4 OaiiTa:

* byte0 — crpanuna 4(6), cmemenue zxoffset + #0000
* Dbytel — crpanuna 5(7), cmemenune zxoffset + #0000
* byte2 — crpanuna 4(6), cmemenune zxoffset + #2000
* Dbyte3 — crpanuna 5(7), cmemenue zxoffset + #2000

Kaxxpiii mukcens 6710Ka mUKceseH (cieBa HarpaBo) uMeeT mnBeTa: {byte0[6], byte0[2:0]},
{byte0[7], byte0[5:3]}, {bytel[6], bytel[2:0]}, {bytel[7], bytel[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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744 ATM 640x200 hardware multicolor

Paznenum maccus nukceneit 640x200 Ha 6710KH, Kbl BBICOTON | MUKCENb U IUPUHON 16
(6noku 16x1). BBeném koopnunatsl Takux 0nokoB X,Y ( BepxHuit sieBblit 610k — 0,0; ero cocen
cnpaBa — 1,0; cocen camzy — 0,1 u 1. 1., X=0..39, Y==0..199). Breném cmemenue offset = X +
Y*40. [Anst otoOpakeHus 6710Ka MUKCEIEeH CUNTHIBAIOTCS 4 OaifTa Mo CIeAyIOMUM apecaM:

*  Dbyte0 — ctpanuna 1(3), cmemenue offset + #0000
* bytel — crpanuna 5(7), cmemenue offset + #0000
* Dbyte2 — crpanuna 1(3), cmemenue offset + #2000
* byte3 — crpanuna 5(7), cmemenune offset + #2000

B npenenax kaxxaoro O10ka ecTb ABa Oaiita nmukcesnei u asa 6aiita arpubyToB. [[is 1eBbIx 8
nuKcesnen 0oka 6aiT nmukcesneit — bytel, 6aift arpudyToB — byte(; s mpaBbIx 8§ TUKCeENeH,
COOTBETCTBEHHO, byte3 u byte 2.

WNuTtepnperarus Oaiita arpulyToB: {attr[6], attr[2:0]} — 11BeT, COOTBETCTBYIOMINI STUHUIHOMY
outy u3 Oaiita nmukcenel, {attr[7], attr[5:3]} — 1BET, COOTBETCTBYIOIINI HYIEBOMY OUTY.

7.4.5 ATM 320x200 16 uBeToB

Maccus mukceneit 320x200 pazaensem Ha 00ku 8x1 1 BBOJUM UX KOOpAWHATHI X,Y aHAJIOTHIHO
pexxumy 640x200 hardware multicolor. TpeGyemsbie i oToOpaxenus 610ka 4 6aliTa CAMTHIBAIOTCS
0 TeM ke azpecam, uto U B pexxume 640x200 hardware multicolor. CocraBnenue nukcenei u3
3TUX 4 OalT MPOM3BOIUTCS TaK XKe, KaK U B pexxume 256x192 16 nsetos.

7.4.6 ATM TekcToBbIN pexum 80x25

BBoaum pa3zbuenune maccuBa cume0106 Ha 0710KHu 2X 1, BBOIUM KOOPAMHATHI TaKuX OJI0KOB X,Y
(X=0..39, Y=0..24). B npenenax 6:10ka KOJbI JICBOTO U MPABOTO CUMBOJIOB ISym U rsym, a TaKxe
COOTBETCTBYIOIIUE UM OalThI aTpuOyTOB lattr u rattr CHMTBIBAOTCS IO aipecam:

* lsym — crpanuna 5(7), cmemenue #01C0O + Y*64 + X
e lattr — crpanuna 1(3), cmemenne #21C0 + Y*64 + X
* rsym — crpanuna 5(7), cmemenue #21C0 + Y*64 + X
e rattr — ctpanuna 1(3), cmemenue #01C1 + Y*64 + X

Ha xaxxap1ii cumBom OaiiT aTpuOyTOB NMpUMEHsETCs aHaioruyHo pexumy 640x200 hardware
multicolor.

Crannapraas npomuska [13Y «EVO Reset Service» MoXeT MpOU3BOIUTD 3arpy3Ky MpUQTa B
fontROM npu kaxxziom copoce. [Ipexycmorpensl 2 koaupoBku: CP866 1 ATM-koaupoBka
(nmpuBenena Ha Puc. 1).
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Puc. 1: ATM-koouposka wpugpma

7.4.7 ATM-noao6HbIN TeKCTOBbIN pexum 80x25 B oaHOM CTpaHuLe
OYHKITMOHUPYET aHATIOTHYHO pexumMy 7.4.6, uMes CIeIYIONLYIO apecaluio:
* Isym — crtpanuna 8(10), cmemenue #01CO + Y*64 + X
* lattr — crpanuna 8(10), cmemenue #31C0 + Y*64 + X
* rsym — crpanuna 8(10), cmemenne #11C0O + Y*64 + X
* rattr — ctpanuna 8(10), cmemenue #21C1 +Y*64 + X

[Tpumep pacuéToB aapecoB cUMBOJA U aTpUOyTa, MPH yCIIoBHK 4TO BuaeocTpanuna 8(10) B
anpecax 0x4000-0x7FFF:

xy2txt ;input h=x 1l=y xy2attr ;input h=x l=y
;output hl=address ;output hl=address
LD A, #1cC LD A, #C7
SRL H SRL H
RRA JR NC, .L1
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RRA LD A, #87
ADD A,L INC H
ID L,H .L1 ADD A,L
ID 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
ID L,A ADD A,L
SET 6,H ID L,A
RET SET 6,H
RET
7.4.8 3arpyska wpudTa Ans TeKCTOBOro pexunma

Paspemienue 3arpy3ku mpudra priarouaetcs ourom 2 mopra #BF (cm. ctp. 41). O3V mpudra nmeer
00BEM 2 Knmo0anTa, KaKIbli CHMBOJI XpaHUTCS 1O aapecaM n*8..n*8+7, rme n — Homep cuMBOJIa
(0..255). O6pa3 cumBona 8x8 MUKCceNel XpaHUTCS TIOCTPOUHO CBEPXY BHH3, OMTHI B OaifTax
MIPEICTABIISIOT MUKCEIN CHMBOJIA CJIEBa HAMPaBo.

[Tocne BKIIOYEHUS pa3pelieH s 3arpy3ku MpUQTa 1706as 3auch MPOLECCOPOM B aJIpecHOE
MIPOCTPAHCTBO namsamu 1o aapecy A (A=0..65535) npuBoaut k 3anucu makoice u B O3Y mpudra
o azgpecy A & 2047.

Buumanue! B npouecce 3arpysku O3V mpudTa peKOMEHIyeTCsl BRIKIIOYATh MTPEPhIBAHUS WITH
IPOM3BOAMTH 3arpy3Ky B ONpeaeIEHHBIC MOMEHTBI OTHOCUTEIIBHO CUTHAJA int, TaK KaK BXO[ B
npoueaypy o0paboTKH MpepbIBaHUS MPU BKIIOYEHHOM pa3pelleHnH 3arpy3ku mpudra npuBeaét K
3arpy3ke B O3Y mpudra cirydaifHbIX 3HaYEHUH 110 CIy4YaiiHbIM aJpecaMm.

7.4.9 CuuTtbiBaHMe WpPUgTa TEKCTOBOIrO pexuma

CuuteiBanue pous3BoauTes myTéM ureHus nopra #0EBE (cm. ctp. 22), B KoTopoMm nipu
BKJIFOUEHHOM TKECTOBOM PEXKUME YUTACTCS TEKYIINI 0TOOpaxkaeMblil Ha 3KpaHe 0alT KapTUHKU
cumBona. M3 3Toro cienyert, 4To A KOPPEKTHOTO CYUTHIBAHUS MIPU(TAa HEOOXOAUMO MPUMEHSThH
CIIEIUATIBHYIO MPOIIEYPY C TOYHBIMU 33/I€P’KKaMH OTHOCUTEIHHO HayaJla CUTHAJa MpephIBaHUs
IIPU CIIeIUANIbHO CHOPMUPOBAHHOM COJIEP>KUMOM TEKCTOBOTO 3kpaHa. [Ipumep Takoil npouenyps
naH B Qaiine fontread.src

7.5 ULAPLUS

Mopmuduxarnust ULAPLUS pacunpsier naautpy crangaptHoro ZX-pexuma u pexxuma ZX
hardware multicolor.

[Tpu BKJIIOUEHUH TaHHOTO pekrMa ucnoib3yercs gononnutenbHas ULAPLUS-nanutpa, He
CBsI3aHHasl ¢ OCHOBHOM. MHTenperanus 6aiita arpulyToB attr:

*  Outhl 7:6 — BeIOOp oHOM U3 4 moananutp naautpsl ULAPLUS

20



baszosas konueypayus ons ZX Evolution

*  Outsl 5:3 — B1OOp HOMepa 11BeTa PAPER
* Ourtsl 2:0 — BeIOOp HOMep 1BeTa INK

[Manutpa ULAPLUS umeet 64 mo3unuu 1 3aJa€T HBET CISIAYIOIINM 00pazoMm:
* 1BeT PAPER — u3 sneMeHTa manutpel ¢ HomepoM attr[7:6]*16 + attr[5:3] + 8
e 1get INK — u3 aneMeHTa nanutpsl ¢ HoMepom attr[7:6]*16 + attr[2:0]
Kaxxpast mo3uiins manutpel — OalT, KOTOPBIH 3a0a€T IBET CIEAYIOMNUM 00pa3oM:
* 3enéHpit — OUTHI [7:5]
* KpacHslit — OuTHI [4:2]
*  Cunuii — 6uTsI [1:0]

[ns ycranoBkn ULAPLUS-nanutpe! u 115 BKIIroueHus-BoIkitoueHus pexxuma ULAPLUS
ucnons3yrorcs noptel #FF3B u #BF3B.

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

VYcranoBka anemenTa nanutpsl 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 ApxuTtektypa: nopTbl YTeHns KoHdurypauum n NMI

JlaHHBII pa3/ien OMKUCHIBAET CPEACTBA, MTO3BOJISIONINE MPOTPAMMHO CUUTATh KOH(PHUTYPAITHIO
NaMATH U NAJUTPY KoMIbloTepa. /J{aHHbIe cpeicTBa MpeiHa3HAauE€Hbl B OCHOBHOM JUJIS
MCITOJIb30BaHUS B mporienype oopadotku NMI.

8.1 lNopm #BF (umeHue)

[Topt #BF mo3BomnseT untath CBOE coaepkumoe (cM. cTp. 41).

8.2 NMopm #BE (3anucb)

3anuck B mopT #BE npoucxonut npu Beixoae u3 oopadorunka NMI. [Tonpobree cm. ctp. 25.

8.3 lNopm #xxBD (umeHue u 3anucsb)

[Topt #xxBD npenHasHa4deH A5 YTCHUS KOHOUTYPALMHU MTaMATH U TAJIUTPbI KOMITBIOTEPA, a TaKXkKe
JUIS HACTPOMKHU IOBEACHUS OT/ENbHBIX aCleKTOB KOH(UTypaLuu.
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Ilopm Onucanue

#00BD..#07BD | insepcubiii HOMEDP BKIIOYCHHOM CTpaHuUIbl. PactipenenceHue:

RO #00BD..#03BD — Homepa ctpanun 1 okoH #0000..#3FFF, #4000..#7FFF,

always #8000..#BFFF u #C000..#FFFF cooTBeTCTBEHHO /17151 HyJIEBOM KapThl aMsTH,
#04BD. #07BD — HoMepa cTpaHul] 71 €IUHUYHON KapThl IAMATH.

#08BD butsl «ramnromy» (cM. ctp. 11). [Topsaok 6utoB: 6uT 0 — COOTBETCTBYET HOMEPY

RO CTpaHMIIbI, cuuTaHHOMY U3 niopta #00BD, 6ut 1 — Homepy u3 nopra #01BD u T.1.

always

#09BD buter «dos7ffd» (cm. ctp. 11). [Topspok Takoii xe, kak s nopra #08BD.

RO

always

#0ABD [Tocnennee 3anucannoe 3HadeHue B mopt #7FFD.

RO

always

#0BBD [Tocnennee 3anucannoe 31auenue B nopt #EFF7.

RO

always

#0CBD [Tocnennee 3amucanHoe 3HaUeHUE B OPT #xX77. Pacnpenenenue Our:

RO 6uTthl 3:0 — cooTBeTCTBYIOT OMTaM AaHHBIX 3:0 mopra #xx77,

always OouT 7 — cooTBeTCTBYET OUTY aapeca Al4 mpu 3amucu B #xx77,
ouT 6 — OuTy anpeca A9,
our 5 — 6uty agpeca A8,
6ut 4 — unauuupyet cocrosuue curnana DOS: ecnu BxmoueHo [13Y TR-DOS
CTaHJapTHBIM METOOM (uepe3 Bxof B #3Dxx), To 1, nnaue 0. 1ot 6UT
npeAHa3HaueH ISl onpeneneHus dakra, 9o B NMI mpouzomén Bxox u3
BKItoueHHOro yepes #3Dxx [13Y TR-DOS. Otot Out octaéres B 1, moka
UCTIOHSCTCS KoxI U3 BKitoueHHOH 1o NMI crpanurst #FF B o6macti
#0000..#3FFF npu ycnoBuu, 4To B 3Ty 00JacTh He BKiItodanock O3V uepes nopt
#3FF7 v #37F7.

#0DBD Urenue Tekymiero oroopaxaemoro npera. [IpeqHazHadex A1 9T€HUS ATUTPHI.

RO @dopmar cUUTHIBAEMOI0 3HAYEHUs COBNAAET C (POPMATOM 3aIIHCHIBAEMOIO

always 3HayeHus B nopt #FF npu ycranoBke nanutpsl (cM. cTp. 15), 3a uckiroueHuemM
6utoB 2 u 3, KOTOpbIE He onpedenensl. IIpoueaypa CUNTHIBAHUS NATUTPbI
aHAJIOTMYHA NpoIeype 3anucH (cM. cTp. 15), HO MPOU3BOAUTCS YTEHUE TIOPTA
#0DBD BmecTo 3anucu nopra #FF.

#0EBD Urenue Tekymero oroopaxaemoro 0aiira B TekcTtoBoM pexxume. [IpeqHaszHadexn

RO JUTSl CYMTHIBaHUS pudTa.

always [Tpumep cunteiBanus npuBenEH B (aiine fontread.src

#0FBD burtsl 3:0 — uTeHne mocIeAHEeT0 YCTAaHOBICHHOTO 1BeTa Ooparopa. 3nadenus 0..7

RO always — 1IBET, ycTaHOBJIEHHBIN 3anuckio B opT #FE, 8..15 — B mopt #F6.

#10BD Urenue U 3anUCh MIAALIEH YaCTU aipeca alnapaTHOU JIOBYILIKH

RW

always
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#11BD UteHue U 3anKCh CTapIle YacTH aJpeca anmnaparHon JOBYIIKH

RW

always

#12BD butel 3amuTe! ot 3anucu (cM. crp. 12). Ilopsaok Takoif xe, Kak 17 nopra

RW #08BD.

always

#13BD burtsr 0..3 cootBeTcTBYIOT ArickoBogaMm A..D. Eciu cooTBeTCTBYIOIMIT OUT CTOUT

RW B €IMHULIE, TO Npu oOpaieHuu k nopram TR-DOS Bo Bpems pabotsr [13Y TR-

always DOS npoucxonut nonmena I3V na ctpanuny O3Y #FE. [lonmena npoucxonur
HAuMHAsI CO CJIEAYIOIEeH KOMaH bl TIOCIIE TOM, 4TO 0Oparuiack B mopthl. Bo3Bpar
MIPOUCXOJUT TaK e, Kak u3 oOpadorunka NMI: 3anuceio B mopt #xxBE (6e3
RETN). Ilocne nannoii 3anucu ctpanuua [13Y TR-DOS Bo3Bpaiaercs Ha MeCTO.

AJNTOPUTM BOCCTAHOBJIEHHS] COCTOSIHUS JIUCIIETYEPA CTPAHUIL:
1. 3anucsiBas B nopt #XFF7, BoccranoBuTh OuTh «dos7{fd».
2. Ecnu crpaHuiia B JaHHOM OKHE JaHHOU KapThl mamsTé — ROM unu RAM ¢ Homepom
MeHee 64, To BoccTaHOBUTH €€ 3anuchio B #XFF7 ogHOBpeMeHHO ¢ myHKTOM 1.
3. Jns Bcex crpanui; RAM ¢ HOMepoM He MeHee 64 BOCCTaHOBUTH HOMEDP OONOIHUMENbHOLL
3anucero B opt #X7F7.

8.4 Annapammnasi nogywka (nopmsi #10BD, #11BD)
Paspemaercs cpabarsiBanue nopymku 6utom 4 nopra #xxBF (cwm. cTp. 41).

AnmapatHas JOByIIKa paboTaeT CIeTyIONUM 00pa3oM: €CITi IPOIeCCOp BBIMOMHAET UK M1 ¢
YKa3aHHOTO aJipeca (YUTaeT OINKOJ KOMaH/Ibl), EMY He3aMeMIUTEIbHO NpuxoauT curuain NMI u co
cienyromeid koMan bl mporucxoaut Bxoa B NMI (cm. Huke). [Ipu 3TOM, B OTIIMYHME OT APYTHX
metonoB Bxoza B NMI, curnan NMI nogaérest cpasy e mpu cpabaTbIBaHUU JIOBYIIKHU, a HE
OIHOBpeMEHHO ¢ curHajioM INT, kak B HHBIX clTydasix.

Ipumeuanue: nocne Bxona B NMI npu cpabaTbIBaHNUU JIOBYIIKH OHA OCTAETCS pa3peiéHHOM.

8.5 Bxod e NMI

[Tocne mogaun NMI (cm. ctp. 7) mporieccop MPOU3BOAUT CIACAYIOIINE TSHCTBHS:
1. Coxpansier aapec cieayroeid KoMaHIbl Ha CTEKE.

2. 3amomMuHaeT cocTosiHME paspeménHocTy npepbiBanuii INT B dmare IFF2, mpu sTom
3ampemtas qanpHeimue npepeiBanus INT ounctkoit dmara IFF1.

3. Hauunaer BeINONHATH IporpaMmy c azpeca #0066.

B MomenT nogaun NMI nociie ureHus mpoueccopoM O4epeIHOro onkoaa B nukie M1 nmpoucxoaur
noncranoBka B okHO #0000..#3FFF nmocnenneit (¢ Homepom #FF) ctpanuisr O3Y, rae momkeH
pacnonararbcsi 00padOTYHK HEMACKUPyeMOro npepbiBanus. OMHOBPEMEHHO C 3TOH MOJCTAaHOBKOMN

nporieccopy Bbimaéres amnaparHbiii oqHokpatHbeiii NOP ¢ agpeca #0066. Crenyronryo KOMaHIy
nporieccop mpounTtaet ¢ aapeca #0067 crpanunbr O3Y #FF.

Tak kak KOMITbIOTEP MPU HEOOXOAUMOCTH MPOU3BOIUT MOAKIIOUEHHUE MocienHel cTpanuisl O3Y
nocie Beiaaun NMI u moacranoBky onkoga NOP (1. e. #00) mo agpecy #0066, To B cityuae
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npuxoga NMI B MOMEHT BBITIONTHEHUS] MHOTOOTIKO10BOM KoMmaH bl (Hanpumep RLC [IX+0]),
pacnosioskeHHO# 110 anpecam #0063..#0066, BO3MOXKEH HEKOPPEKTHBIN BX0JT B 00paboTunk NMI.
Kpome TOr0, HEKOPPEKTHBIN BXO/ BOBMOXKEH TAKKE U B CICTYIONIUX CIydasiX:

* 3amuch Ha CTEK MPOrpaMMbl HapymaeT e€ GyHKIIMOHUPOBAHHUE.

Hauano curnana NMI coBnanaer ¢ Hauanom curnana INT, Takum oOpa3oM B citydae pa3peii€HHbIX
npepoeiBanuii INT, Oynet BeimoaHeH Bxoa B NMI emecmo Bxoaa B INT. Ilpu Beixozae u3
o0paborurka NMI criexyer umMeTh 3TO B BUY U PU HEOOXOAMMOCTH MPOJIOIKATh BBITIOIHEHHUE
nporpammel ¢ o0padotunka INT. B ciiygae mogaun NMI vepes nopt #BF curaan NMI Taxoke
npuAET COBMECTHO co ciienyronum curaiiom INT. Oouaxo, npu cpabaTbiBaHUM anmmapaTHOM
noBymky curHan NMI npuxoauT HemocpeICTBEHHO B MOMEHT cpaldaThIBaHUSI.

Pexomenayemslii anroputm Bxoza B NMI juid ciyyas, korna TpeOyercs IpOAOKUTh BBITTOJIHEHUE
IIPOrPaMMBI:

1. Cpazy nocne Bxoga B NMI (komanga no cmemienuto #0067 B mocnenueit crpanuie O3Y)
COXpaHMTh COACPIKUMOE PETHCTPA CTEKa B MPETHAZHAYCHHYIO JUISI TOTO SUCHKY TIOCIIeTHEH
ctpanuubl O3Y.

2. IlepecTaBuTh CTEK B MECTO, BBIICIICHHOE B Nocienuen crpanuie O3Y.
CoXpaHUTb BCE PETUCTPHI MIPOIIECCOPA HA CTEK.

4. Y3HaTh COCTOSTHUE PAa3PEIIEHHOCTH MPEPhIBaHUM myTéM cunThiBanus ¢uiara [FF2 xomanmoit
LD A,Rwm LD A,TI

5. Tlpu HEOOXOIMMOCTH CUMTATh TEKYILYIO KOH(UTYypalnio KoMIboTepa U3 noptoB #xxBE.

8.6 Bbixo0 u3z NMI

PexomMeHnayemblii anroput™ BeixoAa U3 oopadorurka NMI:

1. Ecnu o6paborunk NMI BeimonHsut koMan sl DI unu EI, TO clieAyeT BOCCTAHOBUTH (iar
IFF2 npoueccopa (Temu sxe komanaamu). [Ipu 3ToM Haf0 ciaeauTh, 4TOOBI 10 MOMEHTA
BbIxoga u3 NMI ne npousonuio npepeiBanus INT.

2. BoOCCTaHOBUTBH PETUCTPHI MPOIIECCOpa.
[lepecTaBuTh yKa3aTesb CTeKa Ha CTEK IPOTrPAMMBI.

4. Bemmonauth KOMaHay OUT (#BE) ,A. JlaHHas KOMaH/a HE BIMSIET Ha coAepKuMoe (aro
U PETUCTPOB Tpolieccopa. 3anrcbiBaeMoe 3HaYeHIUE UTHOPUpYeETCs. JIaHHBIN 1ar yKa3bIBaeT
KOMIIBIOTEPY, YTO I1OCJIE BBINOJHEHUS creayronen komadasl RETN ciieyeT OTKIIOYUTh
Mannusr nocneanen crpanuibl O3Y B obmacts #0000..#3FFF ¢ nenbio nponomkenus
HOPMAaJIbHOI'O BBIIIOJIHEHUS IIPOrPaMMBI.

5. Cpazy xe nocie koMauasl OUT (#BE) , A BbIIOJIHUTH koMaHay RETN. B nporecce
BBITIOJIHEHUS 3TOH KoMaHbl B okHe npoueccopa #0000..#3FFF Bxirountcst BMecTo
nocuenHei crpanuisl O3V 3aiaHHast JUCTIETYEPOM CTPAHULIA U ITPOLIECCOP MPOIOIIKUT
BBIIOJIHATE IIPEPBAHHYIO IIPOTPAMMY.

llpumeuanue: BBIKIIOYEHUE MMOACTAHOBKY Nociieanen crpanuibl O3Y npoucxoaut Ha 201 1o
nopsiiky curHan M1 nporeccopa nocse 3anucu B nopt #BE He3aBucuMo ot Toro, kakue KOMaH bl
BBIMTOIHSIIOTCS. B ’TOT MOMEHT.
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B MomeHT BeinonHeHust koMaH bl RETN NpOUCXOAUT KOMMUPOBAHUS COCTOSHUS Pa3pelIEHHOCTH
npepeiBanuii INT u3 ¢nara IFF2 B ¢mar IFF1.

Komannel DI u EI ycranaBiuBatot ¢maru IFF1 u IFF2 B oquHakoBoe cocTosiHUE, TAaKUM 00pa3oM B

cilydae BBIIIOJIHEHUS 3TUX KOMaH B o0paboturnke NMI, nocnenyromas komana RETN He H3MEHUT
COCTOSIHME Pa3peIIEHHOCTH IIPEPHIBAHUN.

9 ApxuTeKTypa: nopTbl BBOAa-BbiBOAA

9.1 NMopm #FE

[TopT cunThIBaHUS COCTOSHHS KIIaBHATYPBl 1 MAarHUTO(OHHOTO BXO/1a, MMOPT YCTAHOBKH OWTA
ounepa, Outa MarHUTO(HOHHOTO BBIXOAA, IIBETA OOP/IOpA.

Ilopm | Onucanue
#xxFE |Yrenue:
RW 7:1 6: tape_in 5:0 4..0: keyboard
always
3anmuce:
7..5: HE uct. 4: beeper 3: tape out 2..0: mBeT Gopmaropa

YreHue KI1aBUaTypbl IPOUCXOIUT CTAaHIAPTHBIM AJ1s ZX-Spectrum crnoco6oM — ycTaHOBKOH B 0
aapecHbIX OMT A15..A8, COOTBETCTBYIOIIUX TPEOYEMBIM psiJiaM, JaHHbIE BCEX BHIOPAHHBIX PsIIOB
ckiaasiBatoTcs mo AND, pesynsrar Bo3Bpamiaercs B outax 4..0. UteHue npoucxoqut 6e3 wait'os.
MarnutopoHHBIN BX0J — OoTAETbHBIN BXox ZX Evolution.

9.2 NMopm COVOX (#xxFB, WO always)

[Topt npeaHa3HaveH A BbIBOJA 8-OUTHOTO 3ByKa. 3BYK BBIBOIUTCS HAa OUIIEPHBINA BBIXO IPU
MOMOIIIY HIMPOTHO-UMITYJIbCHOM MOIYJISIUH ¢ yacToToi okoio 218 kI'1. 3anuceiBaembie

3HaueHust — 0e33HakoBbIe OTCUETHI OT 0 10 255. [locne 3anucu B nopt #xXFB OunepHbiii BbIXO]
HauuHaeT pabotars B pexxume COVOX'a Bmiots 10 nocnenyromeit 3anucu B nopt #FE, nocne yero
OUMEepHBIN BBIXO/I HAYMHACT paboTaTh B OOBIYHOM PEXHUME.

9.3 Nopmui AY/'YM

Ilopm | Onucanue

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

RW Urenue — uyTeHue coaepkumoro peructpa AY/YM
always

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

WO

always
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9.4 lNopm Kempston Joystick

Kempston Joystick — nsiTukHOnouHbIH MaHuIyIsTOp. [103BONSAET yHpaBIATh IPOrpaMMaMH, B

KOTOPBIX pealin30BaHa MOAIEPKKa dTOro MaHumyIstopa. OOparieHre K mopTy MaHUIYJSITOpa
MIPOUCXOJUT B OE€3BAITOBOM PEIKUME.

Ilopm | Onucanue

#xx1F | UreHune 3HaueHUs U3 MOPTA MO3BOJISAET MOJIYYUTh COCTOSTHUE UTPOBOTO MAHHUITYJISATOPA.
RO ®opwmar 6aiiTa MoJTyueHHOTO 3HAYCHHUS:

noshad ||7.

6:0 5:0 4: Fire 3:Up 2: Down |1: Left

0: Right

Fire — 1: naxxara kHomnka «OToHB» Ha MaHUIyAsTOpE, 0: HE HAaXara,
Up — 1: naxara kHonka «BBepx» Ha Manumnysnsarope, 0: He Haxara;
Down — 1: Haxxara kHonka «BHu3» Ha Manumnynsarope, 0: He HaXxkara;
Left — 1: naxara knonka «BieBo» Ha Manumnynarope, 0: He HaXxKara;
Right — 1: Haxxara kHomKa «BrnpaBo» Ha Manunynsrope, 0: He HaxkaTa.

9.5 Nopmbi Kempston Mouse

Kempston Mouse — unTepdelic MaHuIyIsaTopa TUIa «MbIIby. [103BoMsSeT ynpaBisiTh

porpaMMaMu, B KOTOPBIX pealn30BaHa MOJAEPkKKa 3TOr0 MaHumyasTopa. O6paiieHue K mopry
MaHHUITYJISITOpA IIPOUCXOJHUT B OE3BAWTOBOM PEKUME.

HO,Z[I[ep)KI/IBaIOTCH TPEXKHOIMOYHBIC MBIIIH, 4 TaK K€ MBIIIb C KOJICCOM.

Ilopm | Onucanue
#FADF |Yrtenue nopra no3BoJsieT ONPENEIUTh COCTOSHUE KHOMOK U MOJYYUTh CUETUUK
RO MOBOPOTA KoJieca.
always | ®opmar OaliTa MOIYYCHHOTO 3HAYCHUSI:
7..4: Wheel counter 3:1 2:MMB |1: RMB |0: LMB
*  Wheel counter — cueT4ynk moBOpoOTa KOJeca;
*  MMB - 0: Haxxara cpeHssl KHOIIKA MBIIIH, 1: HE HaXara,
* RMB - 0: Haxxara npaBasi KHOTIKa MbIIIH, |: HE HaXara;
* LMB — 0: maxxara jeBas KHOIIKA MBIIIH, 1: HE HaXkara;
#FBDF |UYtenue nopra 1no3BojisieT ONPEAEINTh 3HAUCHUE CYETUNKA KOOPAUHATHI X MOJI0KEHUS
RO MBIIIIH.
always
#FFDF | Yrtenue nopra no3BojsieT ONPENEIUTh 3HAYCHUE CUETUYMKA KOOPAUHATHI Y MOJIOKEHUS
RO MBIIIIH.
always

B cnydae ecniu MbIs He oOHapy)eHa, U3 TOpTOB cunThiBaeTcs 3HaueHue OxFF.

9.6 NMopmbi ynpaeneHust yacamu u NVRAM

Hoctyn u ynpasnenue yacamu 1 NVRAM nporpaMmMHO COBMECTHM € HIMPOKOM paclpoCTpaHEHHON
B 9kc-CCCP cxemoit Gluk Clock (ocHoBanHo#1 Ha Mukpocxeme KS12BU1 nnun DALLAS 12877,

12877A).
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Ilopm | Onucanue

#EFF7 | 7oii 6ut 3TOrO0 NOpTa yHpaBisieT IOCTYIIOM K silueiikaM 4acoB B HETEHEBOM PEKUME:!

WO * yCTaHOBKa OuTa 7 — pa3pelaeT J0CTyTI;

noshad * cHsTHE OUTa 7 — 3ampeniaer JOCTyIl.
3navenue nocie copoca — 0.
Brumanue! OcranbHble OUTHI 3TOr0 Write-only mopra UCIIONb3yrOTCs IS APYTHUX LETIeH.
Cwm. ctp. 41.

#DFF7 |3anuce B nopt ycranasnuBaet ajapec sueiiku (0x00..0xEF).

WO

noshad |/Ipumeuanue: B reneBoM pexume nopt #DEF7 noctyneH He3aBUCUMO OT COCTOSIHHS
oura 7 nopra #EFF7.

#DEF7

WO

shadow

#BFF7 |Urenue/3anuch S4eKu.

RW

noshad | /Ipumeuanue: B TeneBoM pexxkume nopt #BEF7 noctyneH HE3aBUCUMO OT COCTOSTHUSA
6ura 7 nopra #EFF7.

#BEF7

RW

shadow

Tak kak yacel komnbtotepa ZX Evolution ocHoBanbl Ha Mukpocxeme PCF8583, To coBMecTUMOCTB
o0ecreunBaeTcs MyTeM SMYIISILINH.

Oco0eHHOCTH AMYIISIIINN:

* TlognmepxxuBaercs 3anuck/uTeHne Beex siaeek NVRAM (0xO0E...0x3F), nobGasiena
BO3MO)KHOCTb JIOCTYTIA K JIOTIOJIHUTEIILHBIM TOJIb30BaTeabckuM stuciikam (0x40..0xEF);

* [lommepxuBaeTcst YTEHUE BCEX siUeeK , Hecynmx pononauTensable GyHkmn (0x00..0x0D);

® HO,Z[I[ep)KI/IBaCTCH 3allUCh AYCCK, YIIPABJIAOIINX BPEMCHEM:

0x00 — peructp cexyH;
0x02 — peructp MUHYT;
0x04 — peructp yacos;

0x06 — peructp AHS HEAEH;

0x07 — peructp AHS MecCAIIa;

AN A

0x08 — peructp mecsua;

7. 0x09 — peructp rona.

® CTaTYCHBIC STUCHKH BO3BpallaroT CICAYIOINEC 3HAYCHUSA:

1. 0x0A — BozBpamaet 3HaueHue 0x00;

2. 0x0B — Bo3Bpamaer 3HaueHue 0x02 (IOCTyIeH Ha 3amuch — yCTaHOBKA OUTa
data mode);
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3. 0x0C — Bo3Bparaer 3HaueHue 0x00 (mognepxkuBaercs cocrosinue update flag),
CMOTpH HIDKE ToToNHUTENbHBIE QyHKIH peructpa 0x0C;

4. 0x0D - Bo3Bparaet 3HaueHue 0x80, CMOTpU HIKE TOTOJIHUTEIbHBIE (PYHKIUH

peructpa 0x0D.

* Crarychas sueiika 0Xx0A uMeeT 1OTOTHUTEIbHBIN (QyHKIIMOHAI.
B sty siueiiky 3anuckiBaercs agpec crpanuiisl EEPROM (sHeprone3aBucumoil naMsrn)
ATMEGA128.

* Crarycnas siueitka 0x0C uMmeeT TOnmOTHUTEIBHBIN (PYHKITHOHAIL.

Howmep Outa

Hazsanue

OyHKIMSA

0

Write: RESET PS2 BUF
Read: NUMLOCK_STATE

3anucek: Ypasiser copocom Oydepa komos PS/2
KIIaBUaTypbl. B ciydae eciu OuT ycTaHOBIEH B 1,
npoucxoaut copoc Oydepa komoB PS/2 knaBuatypsr
(cm. m9.6.2).

Yrenne: Urenne cocrosausg Num Lock Led na PS/2
knaBuarype. B ciaydae ecnu 6ut ycranosiexn B 0 —
Num Lock Led ne akTuBen, ecnu ycraHoBieH B 1 -
Num Lock Led akTuBeH.

CAPS_LOCK_STATE

VYmpasinser cocrossauem Caps Lock Led na PS/2
KJIaBHaType (3HaueHHue coxpansiercs). B ciydae ecnu
our ycranoBieH B 0 — Caps Lock Led He akTuBeH,
ecyu ycraHosyieH B 1 - Caps Lock Led akTuBeH.

Read: SD WP_STATE

Yrenue: Yrenue cocrosuus Write Protect SD
kaptel. Ecnu 6ut ycranosneH B 0 — 3amuch Ha SD
KapTy HeBO3MOXKeH. Eciu OuT ycraHoBiieH B 1 —
3anuch Ha SD kapTy pasperieHa .

Read: SD_PRESENT

Yrenue: Craryc HaxoxaeHust SD KapThl B pa3beMe.
Ecnu Out ycranosnen B 0 — SD kapra He
ycranoBieHa. Eciou out ycranosied B 1 — SD
KapTa HAaXOIUTCS B pa3beMe.

Read: UPDATE FLAG

Yrenue: YcTaHOBIEH B 1, €CiiM U3MEHWIOCH
cocrosinue peructpos Bpemenu RTC. 0 —
COCTOSIHUE HE U3MEHUIIOCh.

Write:
ENABLE EEPROM_READ

3anmmce: Yipasnsger gqoctynom kK EEPROM
(oHepronezaBucumoii namsitn) ATMEGA128. B
ciydae eciu OUT ycTtaHoBieH B ) — JToCTyma Her,
€CJIM YCTAHOBJICH B | — JIOCTYN pa3pelieH.

* Crarycnas siuetika 0x0D mimeeT JOMOTHUTENBHBIN (PYHKIIMOHAIL.

Howmep Oura

HasBaunue

OyHKIUA

0

Read: LEFT _CTRL _STATE

Yrenue: Urenue cocroguus kiasumu Left Ctrl
knaBuatypsl PS/2. Eciau Out ycranosieH B 0 —
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KJIaBHIIIa HEe HaxxaTa. Eciiu OuT ycranoBieH B 1 —
KJIaBMIIIA HAXKaTa.

1 Read:

RIGHT CTRL STATE

Yrenne: Yrenue cocrosnus knasunm Right Ctrl
knaBuatypsl PS/2. Eciau Out ycranosieH B 0 —
KJIaBHIlA He HakaTa. Eciu OuT ycranosneH B 1 —
KJIaBHINIA HaXKaTa.

2 Read:

LEFT ALT STATE

Yrenne: Urenue cocrosuus xiasumu Left Alt
knaBuarypsl PS/2. Ecnu Out ycranosineH B 0 —
KJIaBHIIA HEe Hakata. Eciu OuT ycranoBieH B 1 —
KJIaBUIIIA HAXKATA.

3 Read:

RIGHT ALT STATE

Yrenne: Urenne cocrosiuus kinasumu Right Alt
[Alt Gr] knaBuarypsl PS/2. Ecnii Out ycTaHOBIICH B
0 — knmaBua He Hakata. Eciu Out ycranosneH B 1
— KJIaBWIIIA HAXKara.

4 Read:

LEFT SHIFT STATE

Yrenne: Urenue cocrossaus kinaBumu Left Shift
kiauarypsl PS/2. Ecnu 6ut ycrtanosnex B 0 —
KJIaBUIIIa He Haxkara. Ecnu 6ut ycraHoBieH B 1 —
KJIaBUINIA HaXKaTa.

5 Read:

RIGHT SHIFT STATE

Yrenne: Urenue cocrossaust knaBumu Right Shift
knaBuarypsl PS/2. Ecnu Out ycranosines B 0 —
KJIaBulIa He Haxkara. Ecnu 6ut ycraHoBien B 1 —
KJIaBULIA HaXKaTa.

6 Read:

F12 STATE

Yrenue: Yrenue cocrosiuus kiapuiy F12
knaBuarypsl PS/2. Ecnu Out ycranosineH B 0 —
KJIaBUIIa He Haxkara. Eciu 6ut ycraHoBieH B 1 —
KJIaBUIIa HAaXKaTa.

UYrenue: Beeraa Bo3BpaliaeTcs 3HaueHue 1

*  Omepanus YTCHUs 3HAUCHUs TUCHKH SBISETCS BAHTOBOW U 3aHMMaeT HEOONIbIIOE KOJI-BO
TaKTOB (YTEHHE MPOUCXOIUT U3 BHYyTpeHHUX peructpoB ATMEGA128, nyonupyrommx
3HaueHus B PCF8583);

*  Omnepanuu 3arnucy 3HAYCHUS STUYCUKH SBISIETCS BAaUTOBOM M 3aHUMAET JOCTATOYHO OOJIBIIIOE
KOJI-BO TaKTOB (LIMKJI 3aIIMCH B sTUEHKY BKJIFOUaeT dTar 3anucu 3HaueHus B PCF8583).

9.6.1 UteHune Bepcum 6asoBon koHdurypauuu/6ytnoaaepa.

[Tpuxnannoe [1O nmeeT BO3MOXKHOCTh CUUTHIBATH BEPCHIO/Ha3BaHKE 0a30BON KOH(MUTYpaLUH U
oymnoanepa ZX Evolution. O6patenue k 3ToMy (GyHKIHOHAITY IPOUCXOAUT Yepe3 HOPThI
yrpasierus yacamu 1 NVRAM (cum. 119.6) Tak, kak OyaTo 9T0 pacuiupeHne GyHKIInoHama
amynupyemoit m/cx 12877.

Buaumanmue! Jloctyn Bo3moxeH eciu 6ut ynpasisitoruii jocrynom k EEPROM ycranosien B 0
(T. e. ecnu oTkitoueH noctyno kK EEPROM).
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3anuchio 3HaYeHus B J1t00y10 U3 stueek ¢ agpecamu 0xFO..0xFF moxxHO BbIOpaTh, uTo Oynet
CUUTHIBATHCA. J[ONyCTUMBI ClieayIOUIe 3HaYeHUSI:

* 0 — Bepcus 6a30Boit KOH(pUTYpaLUy;
* |1 — Bepcus OyToazaepa.

JlnrHa maHHBIX Bepcuu cocTaBisieT 16 6ailT (coorBeTcTBeHHO siueiiku 0xF0..0xFF) u umeer
cienyromui hopmar:

*  0xF0..0xFB — 12 6aiit, Ha3Banue Bepcun B kogauposke ASCII (ecnu Ha3zBaHue kopoue 12
0aiiT, TO AOIOJHAETCS HYISIMH);

*  O0xFC..0xFD — 2 6aiir (little endian), nata u 6uT penusa (ecau OUT HE YCTAHOBIIEH, TO
CUMTAETCS, UTO BEPCUs TECTOBAs beta);

* OxFE..OxFF — 2 6aiit (little endian), CRC 3nauenue npoumsku. CRC cuuraercs ans daiina
npomuBku AVR (zxevo fw.bin) u He umeer npakruyeckoro cmpicia s Z80.

dopmar ynakoBKH JaThl U OUTa peu3a:

e 7 6ur 0xFD — 0: TectoBas Bepcus; 1: opuiranbHblil penus;

e 6..1 6utsl 0xFD — rox Beimycka penu3a, 3Hauenus 0..63 coorBerctBytor 2000..2063 rogam;

* 06ur 0xFD u 7..5 outel 0xFC — Mecs1 Bbimycka penusa (1onyctuMele 3HadeHus: 1..12);

* 4..0 outsl O0xFC — nenp BelllycKa penusa (JomycTumbie 3HaueHus: 1..31).
Ilpumep:

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

5065 6E 74 31 6D 00 00 00 00 00 00 — ctpoxa «Pentlmy;
7B 14 —aucno #147B unu %0001 _0100 0111 1011: beta, 10 rox, 03 mecs, 27 nens (27.03.2010);
3C Bl —uucno #B13C, CRC.

9.6.2 HocTtyn k PS/2 knaBuatype.

[Mpuxmagaoe [TO nMeeT BO3MOXKHOCTH CUUTHIBATH KoAbl PS/2 knaBuarypsl Hanpsimyro. OOpaieHue
K 9TOMY (DyHKIIMOHAJY MPOUCXOIUT Yepe3 MopThl yipaBieHus yacamu 1 NVRAM (cum. 119.6) Tax,
Kak OyJTO 3TO pacmupeHre QyHKIMOHaIa SMyIupyeMoi m/cx 12877.

Buumanmue! Jloctyn Bo3mokeH eciau out ynpasisitonuii goctynom K EEPROM ycranosien B 0
(T. e. eciin oTkirodeH goctyn K EEPROM).

3anucklo 3HaUeHus 2 B r00yIo u3 sueek ¢ aapecamu 0xFO..0xFF BxitogaeT pexxum qocTyma K
oydepy komoB PS/2 knaBuatypsi.

[Tytem urennms ¢ anpecamu 0xF0..0xFF MoxHO mosry4uuTs 3Ha4eHus 3 Oydepa kogos PS/2
KJIABHATYPBI, IPH 3TOM CYMTAHHOE 3HaueHHe ynajsercs u3 oydepa. Ecnu Oydep xomos PS/2
KJIaBHATYyPbI ITyCT, TO Bo3BpamiaeTcs 3HaueHue 0. Eciau Oydep komoB PS/2 knaBuaTypsl nepemnoiiHeH,
To Bo3Bpamiaercs 3HaueHne OxFF. B cnyuae nepenonnenus 0ydepa pekoMeHayeTcst ero cOpocuTh
(mytem 3amucu 3HadeHus 1 B stueliky ¢ aapecom 0x0C).

Buumanue! B Oydep xonoB PS/2 knaBuatypsl 3anMChIBatOTCS KO/BI KJIABUII HE JUTMHHEE BYX OaiT
(Tpex Oaiit, ecnu ¢ TpedUKCOM OTITYCKAHHSI KITaBHIII).
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9.6.3 HDocTtyn K EEPROM (3HeproHeszaBucMmon namsitu)
ATMEGA128.

[Mpukmagunoe [TO umeeT BO3MOXKHOCT CUUThIBaTh/3amuckiBath EEPROM (3HEpronezaBucuMyio
namatb) ATMEGA128 nanpsmytro. OOparnieHue K 3ToMy GyHKITHOHATY TPOUCXOAUT Yepe3 MOPThHI
ynpasienus yacamu 1 NVRAM (cum. 119.6) Tak, kak OyaTo 3T0 pacumpenue GyHKIHOHAIa
amyupyemont m/cx 12877.

Buumanue! Jloctyn Bo3moxkeH ecnu Out ynpasistromuii foctrynom k EEPROM ycranosnen B 1
(1. e. ecnu BruroueH goctynn Kk EEPROM).

VYnpasnser goctynom kK EEPROM 7oii 6ut crarycnoii siueiiku 0x0C (cM. 119.6).

EEPROM pnocrynen depe3 siueiiku ¢ aapecamu 0xFO..0xFF (1. e. 6e3 mepekiodeHus aapeca MOKHO
npoyuTaTh/cunTarh 16 stueek i onny crpanuily EEPROM pasmepom 16 Gaiir).

Anpec ctpanuiiel EEPROM 3anmceiBaercst B crarycHyro stueiiky Ox0A (cm. m9.6).

[MTonusrii agpec siueiiku EEPROM paccunthIBaeTcCs 1Mo clieyromei popmye:

(comepxumoe crarTycHoM sduerku O0xOA:ampec crpanHuur) *16 + (0..F:HOMep SYeMKM)
T. €. HarpuMep, 1 pocryna k ssueiike EEPROM c agpecom 1025 nyxHo:
* 3anucarb 64 B crarycHyto siueiiky 0x0A;

e 3anucarb/cyuTarh 3HaueHue sueiku OxF1.

9.6.4 HdocTtyn K donaram coctoaHnsA KOHUrypauum KoMmnbroTepa.

OO0parteHne K JaHHOMY (YHKITMOHATY TPOUCXOAMT Yepes3 MOPTHI yrnpapieHus yacaMmu ©1 NVRAM
(cm. 19.6) Tak, kak Oynro 3TO pacmuperne QyHKIIMOHAIa SMyaupyemMoi m/cx 12877.

Buumanmue! Jloctyn Bo3mokeH eciau out ynpasisitonuii goctynom K EEPROM ycranosien B 0
(T. e. ecnn oTkirodeH foctyn K EEPROM).

3anucklo 3HaueHus 3 B r00yio u3 sueek ¢ aapecamu 0xFO..0xFF BxitogaeT pexxum qocTyma K
¢maram AVR.

Urenue siueiiku 0XFO — «modes_register» co crneayrommumMu OuTamu:

Howmep Oura HasBanue 6uta OyHKIUS

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

1 MODE TAPEOUT 0 — 3By4yHuT OMITEp MM KOBOKC,
1 — 3ByumT tape out

4 MODE 60HZ 0 — xagposas 50 Hz, 1 —
kaspoBas 60 Hz

He onucanHble BBIIIE OUTHI U SUSHKH — 3apE€3€PBUPOBAHEI.
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9.7 Jocmyn k SD-kapme.

[TpoucxonuT ananoru4yHo noctymny B Z-koutpoiiepe or KOE. B 00bryHOM pexume:

Ilopm | Onucanue

#xx77 | 3anucek: ynpasnenue curHaioM CS Ha SD-kapty:

RW bursr 7..2: ycranaBnuBaiite |bur 1: curnan CS, 1 nocne |bur 0: ycranaBnusaiite B 1

noshad |5 0 19 coBmecTumocTn cOpoca, ycranaBnubarh B 0 | 1711 COBMECTUMOCTH C Z-

Juist BbIOOpa SD-kapThl KOHTPOJUIEPOM

Urenue: Bceraa 0 (kapTa Bceraa BcTaBlieHa U B pesxkuMe R/W — B cooTBeTCTBUU C
UHTEpIIpeTalyei B Z-KoHTpoiiepe). PeanbHoe Han4me KapThl CIEAyeT IPOBEPSITH
TIOMBITKOM €€ MHUIMAIU3alUU ¢ TaiMayTOM.

#xx57 | 3ammce: oTchuika Oaiita B SD-kapTy mo SPI, oqHOBpeMeHHO MpUHSATHIN OaliT MOXHO B

RW JaJIbHEUIIIEM CUMTATh U3 3TOTO XKe MopTa.

noshad
Urenne: cunTaTh paHee MPUHATHIN O0aiT, oTocnars #FF B kapTy. BHOBE pUHSITHIN OaliT
JOCTYIIEH NPU IOBTOPHOM YTEHHUHU.

[Tpumeuanue: B ukie oomena o SPI, ununuupyemom sanucovio unu umenuem nopta #xx57,
MIPOUCXOAUT 0OHOBpeMeHHO OTChUIKA OalTa B SD-kapTy u npuém Oaiita oT He€. OTChUIaeMbIil OalT
TOT JK€, YTO 3alMCaH B 3TOT MOPT (€Cau LUK 0OMeHa MHUIIMMPOBAH 3anuchio), uian #FF, ecnu nuki
o0OMeHa MHUIIMUPOBAH YTEHUEM IOPTa.

[TpuHsATHII OAalT 3arIOMUHAETCS BO BHYTpeHHEM Oydepe U JOCTyIeH Ui NOCIe Iy OIEero YTeHus 13
3TOro x€ nopTta. /laHHoe YTeHre BHOBb MHUIIMUPYET IIUKI OOMEHA U T. 1.

JomyckaeTcst untaTh/mucarh nopT #xx57 komangamu INIR u OTIR. [Ipumep uteHus cekropa:

LD
LD

C,#57
B,0

INIR
INIR

SD-kapra Taxke goctynHa B shadow-pexxume. B aTom pexnme mopT #Xx77 HCIIOIB3YETCS IS
JpYyTUX LeNel, MOTOMY OCTaéTcsl TOJIBKO MOPT #XXS7 U aapecanys MeHseTcs CIEAYIOIUM 00pa3oM.

Ilopm | Onucanue

#xx57 | 3ammcek: ecu A15=0, To oTchuika 6aiita B SD-kapty mo SPI, omHOBpeMeHHO NPUHSITHIN
RW 0alT MOYKHO B JAJIbHEWUIIIEM CUUTATh U3 3TOTO K€ MOPTa — aHAJIOTUYHO 3arucy B #Xxx57
shadow |B noshad-pexxume. Ectu A15=1 — ynpasnenne curaamom CS, aHATOTHYHO 3aIMCH B

#xx77 B noshad-pexume.

UYreHne: cunTaTh paHee NMPUHATHIA Oaift, otocnars #FF B kapTy. BHOBE puHATHIN OaiiT
JIOCTYTIEH MPH MOBTOPHOM YTE€HUH. YTEHHE MOITHOCTBIO aHATIOIMYHO noshad-pexumy.

Taxkum 00pa3oM NoIHOLEHHBIN JocTyn K SD-kapre coxpansiercs u B shadow-pexxume. 3anuch
koMaHAoi OTIR 512 Gaiit BeIiaauT Tak (OTIR paboTaer ¢ mpeaeKkpeMeHToM B):

LD

C,#57
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LD B, #80

OTIR

LD B, #80

OTIR

LD B,#80

OTIR

LD B, #80

OTIR
Buumanmue! Crarycel coctostaust SD KapThl JOCTYIHBI Yepe3 (PyHKITMOHAT JIOCTYIa K Yacam (CM.
119.6).

9.8 flocmyn k IDE-ycmpotucmeam.

IDE-unTepdeiic caenan no cranaapTy nemo-ide ¢ HEKOTOPbIMU paclIMpeHusiMu. B omiindue ot
opuruHana (u Z-koutpomiepa), IDE-noptsl noctynssl u B shadow-pexume. OgHako, B OTINYHE OT
OopUrMHana, mojaepKuBatoTcs Juiib moptel #10, #11, #30, #50, #70, #90, #B0, #D0, #F0 u #C8,
IPY 3TOM OCYILECTBIAETCS NosHas Aetmmdpanus (mo 8 muaamum Outam aapeca). PacimmpeHHsii
PEXUM IIepeiady JaHHbBIX 10 CPAaBHEHUIO C OPUTHHAIIOM 3aKJIFOYAETCs B BO3MOKHOCTH YUTATh U
nucarb cekropa noaHocTbro uepes3 nopt #10 komanaamu INIR un OTIR, npuuém B nocnennem
clly4ae HeT HaJloOHOCTH NEePEeCTaBIATh CTAPIIMIA U MIIaIINi OalThl. PaciinpeHHbIN pexum He
TpeOyeT Kakoro-Jimbo CrenualbHOrO BKIOUEHHS, T. €. pa00TaeT OJHOBPEMEHHO CO CTaphIM (nemo-
ide).
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Ilopm | Onucanue

#xx10 [TopT myist 3amMCH WMJTM YTEHUS TAHHBIX, YUTACTCS/TIMIIIETCS KaK MJIaIasi 4acthb 16-

RW OUTHOTO cloBa (PEKUM COBMECTUMOCTH ¢ nemo-ide), Tak u crapiias Toxe

always |(paciiupeHHbIN pexuM).

#xx11 | Yrenue u 3amuch crapiiei yactu 16-6uTHOTO c0Ba (PEKUM COBMECTUMOCTH C NEMo-

RW ide). Urenne mpoucxonut nocie ureHus #10, 3anuce croma — no 3ammcu B #10.

always | OOpaieHue K ’TOMy OPTY He NMPUBOAUT K pu3ndeckoMy odpamieHuto B IDE-
YCTpPOMCTBA.

#xx30 | [lopT ommOOK/CBOMCTB. DTOT U AaNbHEHUIIINE MOPTHI CM. B IOKYMEHTALIMU HA IPOTOKOII

RW ATA. butsl IHA Z80 7..5 maniarcst Ha Outhl aapeca muHbl ATA 2..0, moptsl #10, #30,

always |..., #F0 mansrcs va CSO mmnsl ATA, nopt #C8 — na CS1.

#xx50 | Cuéruuk CEeKTOpOB

RW

always

#xx70 |Howmep cexropa (CHS) unu Outsl 7..0 LBA-anpeca

RW

always

#xx90 | burter Homepa nununapa 7..0 (CHS) unu 6uter 15..8 LBA-agpeca

RW

always

#xxB0 | butel Homepa nunuaapa 15..8 (CHS) naum 6ute 23..16 LBA-anpeca

RW

always

#xxD0 |Howmep romosku (CHS) unu 6utsr 27..24 LBA-anpeca,

RW BBIOOp ycTpoiicTBa (master/slave), Beroop pexxuma (LBA/CHS)

always

#xxF0 | Peructp coCTOsIHUS/PETUCTP KOMaH]

RW

always

#xxC8 | Peructp coctostHUs/yIpaBIeHUS

RW

always

UreHue JaHHBIX B PEIKUME nemo-ide BBITTIAOUT TaK:

IN A, (#10) ;uMTaeM MIajumMi 6aMT, ONHOBPEMEHHO CTapmi
;BaménkmueaeTrcss B #11

LD (HL),A

INC HL

IN A, (#11) ;YMTaeM paHee BaWENKHYTHN CTapumi 6amnT

LD (HL),A

INC HL

3anuch JaHHBIX B pekUMe nemo-ide:
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LD D, (HL)

INC HL

LD A, (HL)

INC HL

OuT (#11) ,A ;OMeM B BaménKy cTapumi 6anT
ID A,D

OUT (#10) ,A ;OyeM MIajumy 6aMT OOQHOBPEMEHHO CO CTaplmMm
;I3 BaleJIKN

YrteHue U 3anuch B pacInpCHHOM PECIKUME:

LD C,#10

LD B,0

INIR ;Yuraem cexTop u3 #10 (2 pasa mo 256 6amur)
INIR

1D C,#10

1D B,O

OTIR ;mmumeM cexkTop B #10 (2 pasa nmo 256 6amr)
OTIR

Buumanue! B pacimpeHHOM pexxuMe CHHXPOHM3ALUs BbIJAYH MJIaIIIero WU cTapiiero 6aitos (a
TaKXe 3allMCH CHayaJla MIIQJLIEro, a IOTOM CTapliero OaiiTa) B Hadajle YTCHHUs WIN 3alICH CEKTOpa

OCYILECTBIIAETCS B MOMEHT aocTyna B mopTsl #30, #50 u T.a. (;mo6sie IDE-nopTs! kpome #10 u
#11).

9.9 NMNopmbiI kKOHMponepa duckosooa

Ilopm | Onucanue

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

#xx3F | Peructp Tpeka BI'93
RW
shadow

#xxSF | Peructp cexropa BI'93
RW
shadow

#xx7F | Peructp nannpix BI'93
RW
shadow

#xxFF | «CuctemHbIi» peructp.
RW
shadow |Urenue:

out 7 — cocrosuue curaana INTRQ or BI'93

out 6 — cocrosinue curaana DRQ ot BI'93

ouTsl 5..0 — mpenpIAyIee 3aMMCaHHOE B 3TOT MOPT 3HAYCHHUE.
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3anuce:

butst 1..0: BEIOOp 0HOTO M3 4 THCKOBOIOB

our 2: curnan RESET na BI'93, 0 mocie cOpoca
out 3: curgag HRDY na BI'93

ouTt 4: BBIOOP CTOPOHBI JUCKETHI

9.10 lMMopm RS232 (koMMyHUKayUOHHbIU UHMepdgelc)

Pab6ora ¢ kommyHHKanoHHbIH nHTepdeiicom RS232C na ZX Evolution peann3oBaHa 1o cTaHAapTy
nperokeHHbIM KoHpaTrbeBbIM 0€3 UCTIONb30BaHUS MTpepbiBaHui. B 3ToM cTannapre
ucnosb3oBaiics crangapTHbiil PC coBmecTuMsliif [ISA-monem, 6a3upoBaBIIuiicss HA MUKpOCXEMe
16550 wim coBmecTrMoii. COOTBETCTBEHHO BHYTPEHHUE PErHCTPHI HHTEp(derica COOTBETCTBYIOT
perucTpam BbIIIEYKa3aHHOM MUKPOCXeMBI. B cBsI3U ¢ TeM, 4To He Bech (pyHKIMOHANT 16550
UCIOJIb3YETCs B HAIlEH pean3aliy, 4acTh PETUCTPOB WK OUTOB PETUCTPOB HE UCTIOIB3YETCS.
IToaToMy pekoMeHyeTcs Nepell IpOrpaMMUPOBAHUEM O3HAKOMUTCS C OTPAaHUYEHUSIMHU PEAIN3aLAN
(B TOKYMEHTAIIH OTIMCAHBI TOJIBKO UCTIONB3YEMBIE PETUCTPHI U OUTHI).

OCo0EHHOCTH peanu3alm:
*  OTCYTCTBYET IOAJAEPKKA IPEPHIBAHNN;

*  TOAJECP)KUBAIOTCS TOJBKO CIEAYIOIINE JONOIHUTEIbHBIE CUTHAIBI KOMMYHHUKAIIMOHHOTO
untepdeiica: CTS, RTS;

* FIFO Bceraa ucnomnb3yercs.
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Ilopm | Onucanue

#FSEF | <LCR&0x80==0> DAT — peructp AaHHbIX
RW <LCR&0x80==1> DLL — mulaqumuuii perucTp AEIUTENS
always

#FIEF | <LCR&0x80==0>IER — peructp pa3peuieHus npepbiBaHUN (HE UCTIONb3YETCs)
RW <LCR&0x80==1> DLM - cTrapiiuii perucTp AeTuTest
always

#FAEF |3anucs:

RW FCR — peructp ynpasnenus FIFO

always |Urenue:

ISR — peructp craryca npepbsiBaHUHN (HE UCTIONB3YETCS)

#FBEF |LCR — peructp ynpaBieHUs JUHUCH
RW
always

#FCEF 'MCR — peructp ynpaBjieHUsI MOIEMOM
RW
always

#FDEF LSR — perucrtp craryca JIuHuu
RO
always

#FEEF | MSR — peructp craryca Mmonema
RO
always

#FFEF |SPR — nonb30BareinbCKuil perucTp
RW
always

9.10.1 Pernctp AaaHHbIX (DAT)

PCFI/ICTp HCIIOJIB3YCTCA IJIAd nepenaqn/ npueMa JaHHbIX.

9.10.2 Peructpbl genutensa (DLL,DLM)

Peructp ucnonb3yercs A1 yCTaHOBKM CKOPOCTH II€pENavy MOpTa.
CymiecTByeT 1Ba pexkuma padOThl JCITUTEIIS:
* craHaapTHbIi pexum (ctapimuiit out DLM ycranosieH B 0);
* HaTuBHBIN pexuM (ctapiuii Out DLM ycranosieH B 1);

Jlist cTaHAapTHOTO peKUMa CKOPOCTh PACCUUTHIBACTCS, KakK it MUKpocxeMbl 16550, mo ¢popmyre:
<ckopocTb B Bomax> = 115200/ ( (DLM)*256) + DLL)

s HatuBHOTO pesknMa 3HadeHuss DLL u DLM (6e3 yueta crapiiero 6ura) HanpsMyro
3anuckiBatoTcs B peructpsl UBRRL 1 UBRRH Mukpocxembt ATMEGA128. B atom ciydae
saagenust DLL u DLM paccuuTsiBaercs 1o gpopmyie:

(uintlo) ( (DLM&Ox7F) *256+DLL) = ((F_CPU/16)/<CKOpOCTb B Homax>) -1
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rone F_ CPU = 11059200 (mna ZXEvo)

Ipumep: Paccuntaem 3Hauenus DLL u DLM nns ckopoctu 31250 601 (ckopocts MIDI
uHTep(delica) Ipu UCIOIB30BAaHUM HATUBHOTO PEXKHUMA.

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

2. VYcranasnusaeM 3HadeHuss DLL = 0x15, DLM = 0x80 (crapiuuii OMT BKJIIOYaeT HAaTUBHBIN
peXUM).

Buumanmue! ZX Evolution nogepxuBaeTt JOMOIHUTEIBHYIO CKOPOCTh niepenaun 256000, s
3TOr0 HYkHO ycTaHoBUTh DLM u DLL B 3Hauenue 0.

9.10.3 Peructp ynpasnenus FIFO (FCR)

Peructp ucnons3yercs ans ynpasienus FIFO.

7..3 OUTHI: HE HCTIONB3YIOTCS;
e 2 6ur (XMIT FIFO reset): copoc FIFO ornpaBku, eciu ycranosieHa 1;
* 1 6ut (RCVR FIFO reset): copoc FIFO npuema, ecinu ycranosneHa 1;

* ( Our (enable FIFO): Bxmouaer FIFO, ecnu ycranosnena 1. Tak kak FIFO Bcerna
BKIIIOYEHO, TO 3TOT OUT JOMKEH OBITh YCTAHOBIICH B CiTydae rnojaadu komaua Ha copoc FIFO.
B ciygae 0, komannael copoca FIFO urHopupyrorcs.

9.10.4 PerucTtp ynpasneHus nuHuen (LCR)
Peructp ucnonbs3yercs Ai1s yCTaHOBKU (hopmara rnepeadl JaHHbIX 0 KOMMYHUKAIIHOHHOMY
uHTepdeicy.
* 7 out (DL enable): 3anucsh 1 ycranasnusaet BuauMbIM 1o nopram #F8EF, #FIEF
COOTBETCTBYIOIIKE yacTu peructpa aeaurens DLL, DLM;

* 6 OuUT: HE UCIIONB3YETCH;

e 5..3 OuT: 3amaeT aNropuT™ pacdera OuTa YETHOCTH JaHHBIX. [loepKUBatOTCS TOIBKO
CJICAYIOIINE 3HAYCHUS:
001 — odd parity;
011 — even parity;
BCE OCTAJIbHBIC 3HAUYECHUS] — YETHOCTH HE HCIIOIB3YETCS.

* 2 6ur (stop bits): kon-Bo cron6ut. Kon-Bo “cron-6utos”: mpu 0 = 1, mpu 1 = 1,5 B pexnme
5 OUT JAaHHBIX, HHAYE = 2.

* 1,0 6utsl (word length): nnuna cioBa JaHHBIX. BO3MOXKHBI clieayronie 3HaYSHs:

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

9.10.5 PerucTtp ynpasnenunsa mogemom (MCR)

PeFI/ICTp HCIIOJIB3YETCA MJId YCTAHOBKH PEXKXKUMa HHTep(i)eﬁca " yIIpaBJICHHUA JOIIOJIHUTCIIbHBIMU
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CUTHAJIaMHU.
e 7.2 OUTBI: HE UCIIOJIb3YIOTCS;
* 1 0ut (RTS): ynpasnenue curnanom RTS unrepdeiica;

* 0 6uT: HE UCTIOIB3YETCH.

9.10.6 Pernctp craryca nuHum (LSR)

Peructp nns nonyuenust cocrosguus nuauu u FIFO.
* 7 OUT: HE UCTIOJIb3YETCH,
* 6 Out (transmit empty): ecnu ycranosnena 1, o nepeaaruuk u FIFO ornpaBku mycTsie;
* 5 0ur (THR empty):eciu yctanosnena 1, to FIFO ornpaBku naHHBIX ITyCTOE;
* 4 OuUT: HE UCTIONB3YETCS;
* 3 our (framing error): ecnu ycraHoBieHna 1, To mpou3oIia ommoKa Kaapa;
* 2 Owut (parity error): ecinu ycranoBneHa 1, To mpou3onuia ourOka 4eTHOCTH;
* 1 6ur (overrun error): eciu ycranosiesa 1, To FIFO npuema naHHBIX nepenogHeHo;

* 0 Owut (data received): ecnu ycranoniena 1, To FIFO npuema gaHHBIX HE MyCTOE;

9.10.7 Pernctp cratryca mogema (MSR)
Peructp asnst morydeHus COCTOSTHHS JOTIOJTHUTENBHBIX CUTHAJIOB HHTEep(eiica.
* 7 6ur (CD status): Bcerna 1;
* 6 Ourt (RI status): Bcerna 0;
* 5 6ur (DSR status): Bcerna 1;
* 4 6ur (CTS status): otoOpaxkaet cocrosiaue manu CTS nnTepdetica;
* 1.3 Gutsl: He ucnonb3yeTcs, Bcerna 0;

* (0 6ur (CTS change): ycranapnuBaercs B 1, eclii IpOU301ILII0 U3MEHEHNUE COCTOSTHHS
curnana CTS (cOpacsiBaercs B 0 mociie YTCHHS PETHCTPA).

9.10.8 Nonb3oBaTtenbckun pernctp (SPR)

Peructp ciy>xuT A1t XpaHEHUs MOJIb30BATENbCKUX JaHHBIX. COpachiBaeTCs B CIIydae BBHIKIIOUEHUS
MUTaHUS WK IOJIHOIO cOpOoca KOMIIBIOTEPA.
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CBogHas Tabnuua noptoB

Anpec Crapmue Onmncanne
nopra, agpeca
pexumM nopTa
aocTymna
#xxBF — BxmroueHne TeHeBOro pexxrMa nopToB; paspemenue 3anucu B [13Y, renepanus NMI,
RW always azpemrenne 3anucu B fontROM.
7..6: ycranaBnuBaiite B (0 yIs COBMECTUMOCTH
5: ecim 1, pa3penieHa yCTaHOBKA U BBIBOJI IIBETOB MMAHTPHI M3 PACIIMPEHHOTO [IBETOBOTO
nmuanazona (4 Ourta Ha KOMIIOHEeHTY 1BeTa). 0 mocie copoca. Cm. Pazmen 7.2.1
4: ecim 1, paspenieno cpabarbiBaHue annaparHoii JoBywku. 0 mocie copoca. Cm. cTp. 24.
3: I'enepanus NMI st mporieccopa. NMI Beinaérest npu nepexoze 6ura u3 1 8 0. 0 mocie
copoca.
2: eciu 1, To paspemaercs 3arpy3ka B font rom. 0 mociie copoca. Cm. ctp. 20.
1: ecm 1, To 3amumck B [13Y paspernrena. 0 mocne copoca.
0: eciu 1, TO BKJIFOYCHBI TeHEBBIE OPTHL. 0 ocie copoca.
Burt 0 5TOr0 NOpTa MMEET MPHOPHUTET HAZL APYTUMH CIIOCOOAMH BKITIOUEHHSI TEHEBBIX
MOPTOB: TEHEBOI PEXHUM BKIIIOUaeTcsi Oe3yclIOBHO NpH 3amucu 1 B aTot 6uT. [pu 3amucu 0
BKJIFOYEHHE TEHEBOTO PEXHMMa yIPaBiIsIeTcst JPYTHMH CIOCO0aMu, HarpuMep OpTOM
#xx77 wim niepexonoMm B TR-DOS. Jlaunslit out re éxrouaem TR-DOS.
Jannsnii mopt omcymcmeyem 8 ATM2.
IIpu urenun: 6uts 4:0 — moceaHEE 3aNMCaHHOE 3HAYCHHE, OUTHI 7:5 — HE OTpe/IeIeHBI.
#xx77 #FD, BxitioueHne TEHEBOTO peXXMMa IMOPTOB; pa3penieHre padoThl AUCIIETYEpa IaMsITH,
WO #BD, pa3peleHne 3anKcH NalIuTPbl, YIpaBJIeHNE TypOO-pEKUMOM, YIIPaBIEHHE
shadow #BF, BUICOPEKIMAMHU.
zF g’ 2..0: ynpasnenue Bugeopexxumami, 011 nocie copoca. Cwm. crp. 14.
F
#BC,, 3: ynpasnenue Typoo-pexxumom. 0 mocie copoca. Cwm. ctp. 14.
#BE, A8: 0 — BeIkITIOUeHUE aucnerdepa namaTy. 0 mocie copoca. Cm. ctp. 10.
#FE
A9: 0 — ynepxanne pexxnma BrmrodeHnss TR-DOS u tereBsix noptos. 0 mocine cOpoca.
Cwm. ctp. 10.
Al4: 0 — pa3penienue 3amucu nanutpel. 1 mocne copoca. Cwm. cTp. 15.
#xxF7 #3F, #7F, | Yopasnenue aucnerdepom crpanuil. [Tloptel #3xF7, #7xF7, #BxF7 u #FxF7 otHOCsTCH,
WO #BF, #FF, |cootBercTBeHHO, K okHaM #0000..#3FFF, #4000. #7FFF, #8000. #BFFF u #C000.. #FFFF.
shadow #37,#77, | ®opmat noptoB #XFF7:
#B7, #F7, |15 0: uH6epcHble OUTBI HOMEpa CTPAHHUIIBI, BKIHOYaEMOro B OKHO npoueccopa. JloCTynHbI
#3B, #7B, || 16k ctpanulibl ¢ Homepamu 0..63 O3V (Bcero 1 merabaiit) u crpanuis 0..31 T13Y (Bcero
#BB, #FB || 512 xuno6aiit, 6ur 5 HTHOPUPYETCS).
6: out «ramnromy»: eciu 0, TO B JaHHOM OKHe Tporieccopa Bkiodaercs [13Y, ecim 1 —
o3V.
7: out «dos7ffd»: ecnu 1, To:
g O3Y — B 1aHHOM OKHE IPOUCXOAXT MOAMEHa MITaqmuX 3 uin 6 OuT (B 3aBHCHMOCTH
ot pexxuma ZX Spectrum 128k wmu pentagon 1024k) HoMepa CTpaHUIIBI HEUHBEPCHBIMU
6utamu u3 mopra #7FFD.
st TI3Y — mporcxomuT moAMeHa MITa iiero OuTa HoMepa CTPAHUIIBI CUTHAJIOM
Briroyenust TR-DOS (1 eciu TR-DOS Bkirouen). Kpome Toro, mponcxomut BKIIOYEHHE
teHeBbIX TOpTOoB B TR-DOS («Bx0n B TR-DOSy), ecinu B JaHHOM OKHE POU30HIET
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Anpec Crapmue Onucanne
nopra, aapeca
pexuM nopra
AoCTymna
BBITNOJIHEHHE KOZIa CO cMeleHus #3Dxx.
®Dopmar noptoB #xTF7:
7..0: unsepcHvie butel HOMepa cTpaHubl O3Y, BKIIF0YaeMOro B OKHO IIPOIECCcopa.
Hocrymasr 16k crpanuns ¢ Homepamu 0..255 (Bcero 4 meradaira).
®dopmar noptoB #xBF7:
0: Pesxxum read-only muist cootB. okHa. 1 — pexxnm read-only BxumrouéH. 0 mocie copoca
KoMmbioTepa. JleiicTByeT B T.4. 1 Ha ROM-cTpanu1ibl, npeasaras J0moTHUTEIbHBIA
YPOBEHb 3alIUTHI OT 3anucu B ROM.
Cwm. ctp. 10.
#TFFD — [epexmouenne crpannn B okae #C000.. #FFFF ms pesxxumos pentagon 1024k n ZX-
WO always Spectrum 128k, nepekitoueHue 3KpaHoB, Omokuposka 128k mist pexnma ZX-Spectrum
128k, BEIOOp KapThl TAMSITH.
B pexxume ZX Spectrum 128k:
6..7: He ucm. | 5: mpu 3amucu 1 | 4: BEIOOp KapThI 3: BEIOOD 2..0: 3ameniatoT
Onokupyercs namstu. 0 mocne | 3xpana. 0 mocne | Miaamme 3
JaNbHeHIIast copoca. copoca. Ourta HOMEpa
3aMKCh B MOPT CTpaHUIIBI,
#7FFD, no €CJIM TaKoe
repexoza B 3aMeIIeHNE
pexuM pentagon paspemeno s
1024k wu o KaKoro-Jmoo
copoca. 0 mocie OKHa (CM.
copoca. OIUCAHUE
noproB #xxF7).
0 mocne
copoca.
B pexxume pentagon 1024k:
7..5,2..0: 3amemaroT npu 4: BEIOOD KapThl MamMATH. | 3: BEIOOp AKpaHa.
HEOoOXOIMUMOCTH Miaaiue 6 OutT
HOMepa CTPaHHUIIbI.
Cwm. c1p. 10, 17.
#EFF7 — YnpasieHnue Typ6o-peXxuMoM, YIPaBICHNE BUICOPSKUMAMH, YIIPaBICHUE pekuMamMu ZX-
WO noshad Spectrum 128k / pentagon 1024k, Birodenue HyaeBoi crpanuiisl O3Y B OKHO
#0000. #3FFF, ynpasieHue 10CTyIIOM K TOPTaM YHEPTrOHE3aBUCHUMOM MaMSTH U 9aCOB.
7: 1 pasperniaer JOCTYII K IOpPTaM SHEPrOHE3aBUCUMOM MaMsTH U 4aCOB B HETEHEBOM
pexxum. Cu. ctp. 27.
3: 1 Buntouaet B okHO #0000..#3FFF nyneByto crpanuny O3Y. Umeer npuopurer Hajx
HacTpoWKaMu aucnerdepa mamsata. Cu. ctp. 10.
2: 1 Bkirogaet pexuM ZX Spectrum 128k. 0 — pesxum pentagon 1024k. Cwm. ctp. 10.
4: ynpasienue Typoo-pesxxumom. Cum. ctp. 14.
5, 0: ynpasnenue Buaeopexxumamu. Cum. ctp. 14.
3HaueHue Bcex OUT nmopra nocie copoca — 0.
#DFF7 — YcraHoBKa ajipeca s;/ueHKH SHEPrOHE3aBUCUMON aMSTH U YacoB.
WO Ipumeuanue: B HeTeneBoM pexume nopt #DFF7 noctynen B 3aBucumocTu ot 6ura 7
noshad nopra #EFF7. B TeneBom pexume nopt #DEF7 noctynen Bcerna.

Cwm. ctp. 27.
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Anpec Crapmue Onucanne
nopra, ajgpeca
pexuM nopTa
AoCTyna
#DEF7
WO
shadow
#BFF7 — UreHne/3amuch SYEHKN SHEPTrOHE3aBUCHUMON TTAMSITH M 9acOB.
RW Ipumeuanue: B HeTeHeBOM pexkume nopT #BFF7 noctynen B 3aBucuMocTd oT Outa 7
noshad nopta #EFF7. B reneBom pexume nopt #BEF7 noctymnen Bceraa.
Cwm. ctp. 27.
#BEF7
RW
shadow
#xxBD #00, #01, |ITopTsl uTeHUs KOHPHUTYPALUH U MOAN(UKALIMH MTOBEACHHS KoMITbioTepa. 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 BoccranoBiennst manmuaTa okHa #0000..#3FFF mpu Beixome n3 NMI. Cwm. Crp. 22.
WO always
#xx3B #BF, #FF | Ypaenenne pexxumom ULAPLUS. Cwm. ctp. 20.
WO always
#xxFE — UreHue:
RW always ‘ 7:1 ‘ 6: tape_in ‘ 5:0 ‘4..0: keyboard
3anmuce:
‘ 7..5: He ucr. ‘4: beeper ‘ 3: tape_out ‘ 2..0: mBet Gopmropa ‘
VYcranasnusaeT 1seta 6opatopa 0..7.
Cwm. cTp. 26, 16.
#xxF6 — [Momuocteio nyomupyet ¢ynknuonan nmopra #xxFE, 3a nckimodennem toro, 9to
RW always yCTaHaBIHBaeT [BeTa bopmtopa §..15.
Cwm. ctp. 26, 16.
#xxFB — [Topt BRIBOAA 8-OMTHOTO 3ByKa (cOVOX). CM. cTp. 26.
WO always
#FFFD — 3amuch — BEIOOp HOMepa peructpa AY/YM
RW always Urenne — yreHue conepkumoro peructpa AY/YM
#BFFD — 3anuck — 3amuck B peructp AY/YM
WO always
#xx1F — YreHue coCcTOsIHUS UTPOBOro MaHumynatopa (kempston-/proiictuka).
RO noshad ‘7: 0 ‘6: 0 ‘ 5:0 ‘4: Fire 3:Up |2:Down ‘ 1: Left ‘O: Right
Cwm. ctp. 27.
#FADF — KHonku u xoneco kempston-MBbIIIKH.
RO always 17..4: Wheel counter 31 [2MMB |L:RMB |0:LMB
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Anpec

nopTra,

pexum
JA0CTyna

Crapmue
ajgpeca
nopTa

Onucanne

Cwm. ctp. 27.

#FBDF
RO always

X-xoopauHara kempston-mprmku. CMm. ctp. 27.

#FFDF
RO always

Y-koopnunara kempston-mpimku. Cu. ctp. 27.

#xx77
RW noshad

Vmpasnenune curaaiom CS Ha SD-kapty. Cwm. cp. 33.

#xx57
RW
noshad,
shadow

O6meH naHHbIMU ¢ SD-KkapToii, ynpasienue curnanom CS Ha SD-kaprty B shadow-pexume.
Cwm. ctp. 33.

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

Pa6ora ¢ IDE-mmmnuoit. Cwm. cTp. 34.

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

IMopts! KOHTpOMIEpa AucKkoBoga. CM. cTp. 36.

#xxFF
WO
shadow

[TopT KOHTpOJIEPa TUCKOBONA U 0OHOBPEMEHHO TIOPT 3aIKCH NaNUTpPhL. BeIMoMHIEeT
(yHKIMIO 3anMcy NamuTphl pu ycranorieHHoM A 14=0 B nopre #xx77 (WO, shadow).
Cwm. ctp. 15, 36.

#xxEF
RW always

4F8, #F9,
4FA, #FB,
#FC,

#FD (RO),
4FE, #FF

IMopter RS232. Cwm. cTp. 37.
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11 UcTtopusa Bepcumn 6azoBoun KoHdUrypauumm

11.1 Bepcus 25.12.2021

Aktyanu3upoBaHo onucanue noptoB #xxBE u #xxBD.

11.2 Bepcus 22.11.2021

* JloGaBneHO omucaHue PacIIMPEHHOTO IIBETOBOTO auamna3ona cM. 7.2.1.

11.3 Bepcus 27.10.2014

e JloGaBneHo onucanue GpyHkiuu readonly Ha ctpanuisl mamsat (mopt #xBF7).

11.4 Bepcusi 01.10.2014

* JloGaBneno urenue 6ura cocrosuusi Num Lock B RTC peructp C;

e JloGaBneHO UYTEeHHE COCTOSTHHS KOHTPOJIbHBIX KiaBuIl kiaBuatypel PS/2 (Ctrl, Alt,Shift) B
RTC peructp D;

* l3menena npoueaypa o0pabOTKH KOHTPOJIBHBIX KOMOUHAIM ¢ KiaBuaTypsl PS/2.

11.5 Bepcus 29.09.2014

*  VrtouneHo nosenenre NMI (mpuBeieHO B COOTBETCTBUE C TEM, UTO PEATIbHO €CTh B JKEJIE3€)

*  Omnucano pacmmpenue ULAPLUS

11.6 Bepcus 18.05.2014

* JloGaBneHo onucaHue YTeHUsI pa3auuHbIX (uiaroB AVR.

11.7 Bepcusi 15.05.2014
* JloGaBnena Bo3amoxHOCTh pabotsl c EEPROM ATMEGA128;

» Jlo6aBneHa ornpaska koMaH bl cOpoca PS/2 knaBuatype, B ciyyae omuOku padbotst ¢ PS/2
KJIABUATYPOMU;

* Hcmpasnena omuOka paboThl ¢ HEKOTOPBIMH PS/2 Mbimmamu.

11.8 Bepcusi 13.04.2014

* Hcnpasiena omOka pu paboTe ¢ TOIb30BaTeIbCKOM PACKIIAAKON KIIaBUATYPHI.

11.9 Bepcus 08.11.2013

e JloGaBneH pexum «601 .
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11.10  Bepcus 29.11.2012

JloGaBneHa anmaparHasi JJOBYIIKA.

11.11 Bepcus 13.02.2012

Hob6asnen noctymn k PS2 kmaBuarype;

HcnpapneHa ommbka KIaBUATYPhI MIPOSBISIONIASICS TPU HAKATHH HECKOJIBKHX KIIaBUIII,
CxoppekrupoBana padora IDE xonTpomepa;

Jlo0GaBieH TEKCTOBBIN BUACOPEIKUM B OJJHOU CTPAHUIIE;

N3meneno onucanue Bxona B NMI B cooTBeTcTBUU ¢ U3MeHEHUsIMH B TTpoinBke FPGA;

JloGaBieHa B onricaHue CBO/IHAS TAOIHUIIA TIOPTOB.

11.12  Bepcus 29.09.2011

Jlo6asnen ®AITY mins BI'93;
CxoppekrupoBana o0padorka tuHur RTS KOMMYyHHKalIMOHHOTO TIOPTA;
Ho6asnen Be16op BCD/HEX B amyssittuu padotsl GLUK yacos;

N3menen anroputm o6padotku NMI.

11.13  Bepcus 11.06.2011

Ho6asnen o6padoTunk NMI;
JloGaBneHa paboTa ¢ TEKCTOBBIM PEXHMOM U TOAJIEPKKA MPU(TOB;
CkoppeKTHpoBaHa Mporeaypa HHAHaI3auuu PS/2 Mermm;

JloGaBneno ynpasinenne NMI ¢ BHENTHHX KOHTAKTOB (JyIs 1ar revision Au B -
3aMbIKaHHEM KOHTaKTOB “Turbo’).

11.14 Bepcus 11.05.2011

Jo6aBneHa noaep kka HATUBHOTO PEXUM IS IETUTENs CKopocTr RS232;

VYuuTsiBaeTcs ynpanieHue ymMHokuTeneM yactotel ICS501M (ans mnar revision C).

11.15  Bepcus 26.04.2011

JloGaBiena noaaepxka KOMMYHUKallMOHHOTO uHTepderica (RS232);
IToBpieHa HageXXHOCTD 3arpy3ku FPGA;

[ToBbimena HagexxHocTh paboTel ¢ RTC (ucnpasiena ommoOka, IposiBISIOIIAscsS Ha
HEKOTOPBIX IJIaTax).

11.16  Bepcus 30.03.2011

HonpaBneHo OIMMCAaHHUE TOPTOB KEMIICTOH-MBIIIKH.
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* JloGaBneHo onucaHue KOBOKCA.
* TlompasieHsl pekoMeHAyeMble 3HAYEHUs cTapilero 0aira aapeca i nopra #xx77.
* JloGaBneHO onucaHKe MOJIEPKUBAEMbIX BUACOPEKHUMOB.

» JloGaBneH noctyn K gononHuTenbHbIM sueiikam NVRAM (0x40..0xEF).

11.17  Bepcus 07.12.2010

* JloGaBneHa perynupoBka pasperienus PS/2 mpim.

*  Mannep knaBuarypsl PS/2 B ZX peanuzoBan 0e3 ncnonb3oBaHusi RAM MUKpPOKOHTpoILIepa.

11.18  Bepcus 29.11.2010

*  Peamuzosan BeIOOp («Num Lock») u maaukammst (Num Lock led) pexxuma aynmnoBsixoma
(beeper/tapeout).

* Tlomneprkan mamnmep kiaaBuatypsl PS/2 B ZX i BceX TOMONMHUTENBHBIX KOJOB KIIaBHATYPhI
(EO xx).

® CKOppGKTHpOBaH MCHCIKCD MaMATH U BUAUMOCTD IMOPTOB B PA3JIMYHBIX PCIKHUMAX.

11.19 Bepcus 17.10.2010

* Tloanepxka 3arpy3ku ¢ MarHUTO)OHHOTO BXO/Ia.

*  CkoppekTupoBaHO ympasieHue pecetamu ¢ PS/2 knaBuatypst («F12» u
«CTRL-ALT-DELY).

* PeanusoBan menemxep s Beet nmamsti (ROM u RAM).
*  OnrumusupoBana padora ¢ PS/2 ycrpoiictBamu.
* Tloanepxxan manmep PS/2 B ZX kitaBuatypy (moka 6e3 BO3MOXKXHOCTH PETAKTUPOBAHUS).

* PeanuzoBanbl pacmmpenus nemo-ide.

11.20 Bepcus 30.03.2010

* Hcmnpasnena ommbka 3arpy3ku FPGA.

11.21 Bepcus 28.03.2010

* Hcnpasiena o6paboTka omm6ok PS/2 mpimuy. PenHunpanu3zanus Ml B cIydae OO0k
oOMeHa.

* [lopneprkka moiydeHus: Bepcuu 6a30Boi KOHPUrypauuu u OyTiioaaepa.

* Hcnpasiena o6paboTka omubOoOK TaiiM ayta oomMena ¢ PS/2 ycrpoiictBamu.

11.22  Bepcusi 24.03.2010

® I/ICHpaBHCHO IIOBCACHUC CBECTOAMOAA ITUTaHUA (PWI' Led), TCIICPb BLIKJIOYACTCS €CIIN
OCHOBHO€ IIUTAaHHUEC OTKIIFOYCHO.
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*  Vmpasnenue curHasiom NMI Ha ZX ¢ nmomo1kio kHonkH «Print Screen» PS2 knaBuarypsl.

*  Mirkuii cOpoc koMiptoTepa (6e3 nepesarpysku fpga) npu 3aMblKaHUH KOHTAKTOB «soft
reset» Ha Iiare.

11.23  Bepcus 10.03.2010

* Jlo6asnena unnukanus pexxuma TV/VGA na unnukarope «Scroll Lock» PS2 knaBuarypsl
(ropstuit cBetoanon — VGA, He ropsimuit TV).

* Hcmnpasnena ommbka oroopakenus NVRAM, ncnons3yemoii B GLUK, B NVRAM
PCF8583.

* Hcmnpasnena ommbka B smyssinun yacoB GLUK, peanuzoana smysmsiiust Update flag B
peructpe C.

* Peanu3oBaHo coxpaHeHHE pekuMa kommnbiorepa B NVRAM.
* JloGaBneHa noaiep:kka MexaHU4ecKoi ZX KiIaBHaTypBhI.

* JloGaBnena moazepxkka Kempston mxoicTuka.

11.24 Bepcusi 04.02.2010
bazosas Bepcus (1.00 B8 SVN).
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