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1 BBeaeHue

[Ton 6a30Boit kKoHUrypanueit komneiorepa ZX Evolution nogpasymeBaeTcst KoHGUrypamus,
KOTOpast IOCTABIISIETCA U NOAACPKUBACTCS IpousBoauTeneM. [Ipoussoaurens oCymecTBiIseT
NOJICPKKY U Pa3BUTHE 3TOM KOHPUTYpalluy U UCIpaBIeHUE HalGHHBIX B Hell omubOok. [pynmna
NedoPC He noniep:xuBaeT KOHPUrypaluyu CTOPOHHUX pa3padOTUYHUKOB, B CiIydae MpooiieM ¢
TaKMMU KOHQUTypaluusMu, oOpamaiTech HEMOCPEACTBEHHO K X Pa3paboTYMKaM.

bazoBas koH(}UTrypaLus COCTOUT U3 CIAETYIOIUX KOMIOHEHT:
*  Kougurypauus nis FPGA EP1K50QC208;
* Ilporpamma s mukpokontposuiepa ATMEGA128.

Kondurypanus nocrasnsercs B Buje OuHapHoro ¢aitia (zxevo_fw.bin), KOTopblil MOXXHO
3arpys3uTh B MukpokonTpoiep ATMEGA 128 ¢ nomomsio BOOTLOADER'. OGHOBieHNE
KoH(purypanui, Taxke npoussoaurcs ¢ nomoibio BOOTLOADER.

Kongurypamus FPGA unterpupoBasa B nporpaMmy MUKpoKoHTpoiuiepa. Kondurypuposanue
FPGA npoun3BoauTcst Ipy BKJIFOYEHUH UJTH JKEI€3HOM cOpoce KOMITbIOTEpa.

N3menenune Bepcun 6a30Boil KOHDUTYpaLIMU MOIpa3yMeBaeT U3MEHEHHE JTH000H U3 nin o00enx
KOMITOHEHT.

1 BOOTLOADER — 6a3oBblit 3arpy3urk. Henzmensiemas yactb namsatu Mukpokontpoiuiepa ATMEGA 128, koropas

MpeqHa3HadYeHa [T 3arpy3Kd win oOHoBIeHHA namsatu nporpamm ATMEGA128.

4
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2 YnpaBnsLwme KOHTaKTbl KOMMNbOTEpa

VYipasinstoniye TpyIbl KOHTAaKTOB KOMITbIOTEPA, IPEIHAa3HAYEeHbI AJIs yIIpaBieHus paboToi
KOMIIBIOTEPA ¢ IOMOLIBIO MOJICOCIMHEHHBIX K HUM 3JIEMEHTOB YIIpaBieHHs (HapuMep KHOMOK Ha
KOpITyCE KOMIIbIOTEPA).

2.1 Hard reset (nonHbIlU c6poc)

['pynna xontakroB «Hard reset» ocyiiecTBisieT NOIHbIN cOpOC KOMIIbIOTEPA (C epe3anyckoM
MIPOLIMBKY MUKPOKOHTpoOJIIepa U nepenporpammupoBanueM FPGA) npu 3aMbIkaHUHM KOHTaKTOB.
OYHKIMOHUPOBAHHUE HE 3aBUCUT OT UCIOIb3YeMON KOH(PHUTypalyi KOMIbIOTEpa.

Pexomenayercst npu ucnosnb3zoBanuu crangaptHoro (AT miu ATX) kopriyca moacoeMHUTD K
KHOIIKe «Reset» kopmyca.

Buumanmue! Hard Reset ne obecneuusaem coxpaHHOCTh COACPKUMOTO TAMSTH KOMITbIOTEpa
(marmpumep, RAM-IHCKOB WK CTPaHUYEK C HCXOMAHBIMHU TEKCTaMU B alacMe).

2.2 Soft reset (Msickuli c6poc)
OyHKIMH TpyTa KOHTaKTOB «Soft resety 3aBUCAT OT KOHDUTYpaLIUH.
B 6a30B0ii KOH(UTYpaLMU HA ATy TPYIIY KOHTAKTOB BO3JI0KEHBI IBE (DYHKIIUU:
*  MATKHI cOpOC KOMITbIOTEPa (COPOC MpoIieccopa U BHYTPEHHUX PETUCTPOB fpga);
* BKIoueHUe/BeIKIIOueHne ATX Orioka muTaHus.

PexoMenmyeTcst mpu UCnob30BaHUM cTaHapTHoro ATX kopryca moacoeAuHUTh K KHOIKE
«Power» kopiyca. B 3Tom ciiydae BKITIOUEHHE KOMITBIOTEpA OCYIIECTBIISIETCS] OJHOKPATHBIM
Ha)kKaTMeM KHONKH. OTKIIFOUEHNE KOMIIbIOTEPA OCYIIECTBISAETCS JOJTOBPEMEHHBIM HaXaTHEM B
TEYEHUHU 5 CEKYH]I.

KparkoBpeMeHHOE 3aMbIKaHHE KOHTAKTOB Oy/IeT OCYIIECTBIATh MATKUIM cOpOC KOMIIbIOTEPA U
YCTaHOBKY HyJeBo# cTpaHuiisl ROM.

Msirkuii cOpoc obecrnedrBaeT COXpaHHOCTh COAEPKUMOTO MaMsITH KOMIIbIOTEpa.

2.3 NMI (noda4ya HemacKupyemMmo20 rnpepbieaHusi Ha npoueccop Z80)
@OyHKIUH rpynIbl KOHTaKToB «NMI» 3aBHCAT OT KOHPHUTypaluy.

B 6a30B0ii kOH(Urypanuy Ha 3Ty TPYIITy KOHTAKTOB BO3JIOXKEHB! (DYHKIIMHU TTOJaYH
HEMaCKUPYEMOT0 IpEephIBaHUs ITpoLeccop Ha nporeccop Z80 (aHaJO0rM4HO ONMMCAaHHOMY B 3.5).

Buumanmue! J[ns revision A u B miat 3ta rpynna KoHTakToB HaszbiBaeTcst « Turboy, HO
UCIIOJIb3YETCs KaK KOHTAKThI 11 ynpasiieHus NMI.
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3 OononHuTtenbHble PyHKUMN PS2 KnaBmnaTtypbl

[Tpu ucnons3oBanuu PS2 xinaBuarypsl ¢ komnerorepoM ZX Evolution MOXHO HCIIONB30BaTh
JIOTIOJIHUTENBHBIE BO3MOXKHOCTH IO YIIPABIECHUIO KOMIIBIOTEPOM:

*  MATKHI cOpOC KOMIIBIOTEPA;

*  MOJHBIN cOPOC KOMIBIOTEPA;

* mepexiodeHue pexxuma BuneoBbixona (TV/VGA);

* MEepeKIIoueHHUe pexxnuma aynuosbixoza (beeper/tapeout);

* nogada NMI na niponeccop Z80.

3.1 Msieckuli c6poc koMmnbromepa (soft reset)

Msirkuit cOpoc KOMIbIOTEpa OCYIIECTBIISETCS C TIOMOIIBI0 KPAaTKOBPEMEHHOTO (MEHEE SCEKyH)
HaxaTusd kiasumu «F12».

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

e JlnuTenbHBIM HakaTueM KIaBUIIH «F12» (IIUTENpHOCTIO SCEK), OTKIIFOUEHNE TUTAHUS B
ATOM CJIy4yae He IPOU3BOJIUTCS,

* Haxaruem xomOunanuu «Ctrl-Alt-Del», oTkIroueHrE MUTaHUS B TOM CIydae He
MPOU3BOIUTCHL.

3.3 lNepeknroyeHue pexxuma sudeoebixoda (TV/VGA)

Tak kak ucnosnb3yercs 00beIMHEHHBIH BUICOBBIXO/ (B CBSI3U C OIPaHUYCHHEM KOJMYECTBA HOT
mukpocxembl EP1K50QC208), To He00X0AMMO YCTaHOBUTH PEXXHUM BUICOBBIXOA!

* TV — ckannabiep OTKIIIOYCH, BUACOBBIXOJ Pab0TaeT C TEJICBU3UOHHOW Pa3BEepPTKOIi;
*  VGA - BritoueH ckanjabnep, BuaeoBbixoa padoraet ¢ VGA pa3BepTKOii.

[Tepexmtouenue pexxuma BuneoBbixona (TV/VGA) ocymecTBisieTcs: ¢ TOMOIbI0 KitaBuim «Scroll
Lock». Mnaukanums pexuMa oCyIecTBISETCS ¢ MOMOIIbI0 cBetoauoaa «Scroll Locky knaBuarypsl.
Caerslleecsi COCTOSIHHE CBETOMOa cOOTBETCTBYET VG A peXUMy KOMIIBIOTEPA, OTCYTCTBHE
ceeyeHus — TV pexumy.

Bpemennrsl e mapametpsl curHana VGA gopmupyeMble cKaH1abaepoM OTINYAIOTCS OT
CTaHJAPTHBIX, YTO MOXKET OBITh IPUUUHON OTCYTCTBUS M300pakeHust Ha Bamem VGA moHuTOpE.
CrenuanbHO JUIs TAKUX CIIyYaeB BBEIEH PEKUM C H3MEHEHHOH pa3BépTroi («60I'»). Mcnonb3yiiTe

koMOuHarnwro kiaBuil «Shift+ScrollLock» st mepexioueHus pe:KMMOB BUACOBBIXOA
TV60/VGA6O.

Pescum «60I'y» saenaemces necmanoapmuvim 01 ZX Spectrum coemecmumozo npocpammHo2o
obecneyerus u Modicem ObIMb NPULUHOU €20 HEKOPPEKMHOU pabomul (ycKopeHue, 3amedieHue,
3asucanue). NedoPC He pekomeHnOyem noCcmosHHO noib308amuvcs pexcumom «601'y», mem 6onee
pazpabamuléams CReYuaibHo O/ He2o NPOSPAMMHOe obecneyeHue.



baszosas konueypayus ons ZX Evolution

Buumanue! UtoObl cOCTOSIHUE peXUMa COXPAHSIIOCH IIPU BBIKJIFOUEHUH KOMITBIOTEpa, HEOOX0AUMO
YCTaHOBUTH Oarapeiiky.

3.4 lNepeknroyeHue pexxuma ayouoebixoda (beeper/tapeout)

Tak kak ucnonb3yercs 00beTMHEHHBIN ayAMOBBIXO/ (B CBSA3U C OrPaHMUYCHHEM KOJIMYECTBA HOT
mukpocxembl EP1K50QC208), To Heo0X0MMO yCTaHOBUTH PEKUM ayAHOBBIXO/A!

* beeper — Ha ayTMOBBIXO]I IOJAETCSI CUTHAJI COOTBETCTBYIOIIUI BBIXONY beeper;
* tapeout — Ha ayIMOBBIXO]I MOAAETCA CUTHAJI COOTBETCTBYIOIIMI BBIXOY tapeout.

[TepexmroueHne pexxnma ayauoBsixona (beeper/tapeout) OCyIIeCTBISETCS C TOMOIIBIO KIABUIITH
«Num Lock». Uaaukarus pexxuma oCyIiecTBIseTCs ¢ oMol ceetoanoaa «Num Lock»
KJ1aBuarypbl. CBeTslleecs: COCTOSHUE CBETO/IMO/Ia COOTBETCTBYET tapeout pexumMy ayauoBBIX0/a,
OTCYTCTBHE CBEUEHHUS — beeper pexumy.

Buumanue! UtoObl cOCTOSIHUE peXUMa COXPAHSJIOCH IPU BBIKIIFOYEHUH KOMITBIOTEpa, HE0OX0AUMO
YCTaHOBUTH OaTapeiiky.

3.5 Nodaya NMI (Hemackupyemoe20 npepbieaHusi) Ha npouyeccop Z80
[Togaya NMI Ha nporeccop Z80 ocymecTBIseTCs IByMs CIIOCOOaMH:
* ¢ nomonisio kiaBumm «Print Screeny» PS/2 knaBuatypsr
* TIlepeBomom 6uta 3 mopta #xxBF u3 1 B 0 (cM. cTp. 42)

* VYcranoBkoi agpeca jgoBymky B moprax #00BD/#01BD (cMm. ctp. 24) u paspemieHus
noytiku outom 4 mopra #xxBF (cm. cTp. 42)

3.6 Pecynupoeka pa3peweHusi PS/2 mbiwu

PerynupoBka paspemienus PS/2 Mpiiiiu BO3MOKHA TOJIBKO JUIS MbIILIEH, KOTOPbIE TOAEPKUBAIOT ATy
¢dynkuto. Kak npaBuio 3To ONTHYECKUE U Ja3epHBIC MBIIIIH.

JnanasoH noepKUBaeMbIX pasperieHuit PS/2 mpiim:

3nauenue Paszpewenue
0 1 orcueT Ha MM
1 2 OoTcUeTa Ha MM
2 4 orcyera Ha MM
3 8 OTCUETOB HA MM

PerynupoBka MpoUCXOAUT OTHOBPEMEHHBIM HaXKaTHEeM ABYX KiaBuil PS/2 Melu (J1eBoi U paBoil)
U yrpasismolen kinaBumu Ha PS/2 knaBuarype:

* keypad "*' - cOpoc 3HaueHus pazpemeHus B 0 (o ymMoiI4aHuio);
* keypad 't' - yBenuueHue 3HaYeHHsI pa3pelieHus Ha 1;

* keypad '-' - yMeHbIlIeHUE 3HAYCHUS pa3peleHus Ha 1.



baszosas konueypayus ons ZX Evolution

Buumanue! UtoObl 3HaueHNE pa3pelIeHns] COXPAHIOCh IIPU BBIKIIIOYEHUH KOMITBIOTEDA,
HEOOXOIMMO YCTaHOBUTh OaTapeuKy.
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4 ApxuTeKTypa: obLime noroxeHus

ZX Evolution umeet Ha 60pty 4 meradaiita O3V u 512 kunobaiit 113V, koTopbie JOCTYITHBI Uepes
CIeyIOIIre MOJIENHU yrpaBieHus naMateo: ZX Spectrum 48k, ZX Spectrum 128k (mopt #7FFD),
pentagon 1024k (anpecaums uepes nmopt #7FFD), ATM2 (aapecamus merabaiita O3Y), a Takxe
JIOTIOJTHUTENBHBIN pexkuM aapecanuu Becex 4 meradaiit O3Y. Bee 512 kuno6aiit [13Y aapecyrorcs
o Moziean ATM?2, ipu 3TOM JONOJHUTENIBHO CYIIECTBYET BO3MOXHOCTH 3anucu B [13Y, kotopoe
peanu3oBaHo Ha Mukpocxeme flash-namsru.

B apxutekxType koHTposuiepoB auckoBoaa beta-disk mosiBiisieTcst HOHSITHE TEHEBBIX MTOPTOB,
JOCTYIIHBIX TOJIBKO IIPH OIIPENEIEHHBIX ycioBuAX. B komnbrorepe ATM2 nosisisirorcst
JIOTIOJIHUTENbHBINA HA00p TEHEBBIX NOPTOB (MCIOJIb3YEMBIX, B YACTHOCTH, JJIs1 YIIPABICHUS
HaMsThIO) U JOTIOJHUTEIbHbIE CIIOCOOBI BKIFOUEHHUSI TAKUX NOPTOB (B YACTHOCTH, PEKUM
yAEepKaHHs TEHEBOTO pexxuMa nipu BeimorHeHHU u3 O3Y). Ognako, B ATM2 ocTtaércst omHo3HaYHAas
CBSI3b MEXIY TeHEBbIM pexxumoM u BkitoueHueM [13Y TR-DOS. B apxutextype ZX Evolution npu
IIOJIHOM nojepKKe pexxuMoB ATM?2 nosiBiseTcss BO3MOKHOCTD YI€pKaHUS TEHEBOTO PEKUMA
noptoB 6e3 BriaroueHus [13Y TR-DOS.

Konmnenust moproB BBoAa-BeiBoAa 1iist ZX Evolution cyriecTBeHHO OTIMYAETCsl OT OHOM B IPYTUX
CIEKTPYM-COBMECTHMBIX KOMIIbIOTEpOB. [Ipexe Beero, nemmudpanus Bcerna NpoUCXoauT Kak
MUHUMYM 110 8 MitaqmuM 6utam. KauecTBeHHO ominyaeTcs JIOTuKa OJIOKUPOBaHUS IOPTOB KapTaMu
ZX-Bus: eciu B ApYrUX CIIEKTPYM-COBMECTUMBIX KOMITBIOTEPAX KapThl OJIOKUPYIOT HOPTHI
MaTEepUHCKOM IUIaThl (M IPYT Ipyra, pH HaJIU4YUU HECKOJIbKUX cl0TOB), To B ZX Evolution,
HA000POT, Bce MOPTHI, IPUCYTCTBYIOIINE HA MAaTEPUHCKOM Iu1ate, He 'noxoasaT' 1o kapt ZX-Bus.
Mexann3m IORQGE ucnonb3yercst kKapramu JIMIIb 11t OJIOKUPOBAaHUSI IPYT ApyTa (B MOPSIIKE
pacrionoxeHus B ciorax). OTcroza ciieyeT BaXHbIH BbIBOA — JIt00bI€ KapThl, AyOIUpyrOIMe
KaKyl0-1100 (pyHKIMOHAIBHOCTh MATEPUHCKOM IJIaThl (MMEIOIUE MOPTHI, COBIAAIOIINE C
cymectByomumu B ZX Evolution), Takue kKak KOHTpOJIJIEpHl KiIaBUatypsl, Mblky, IDE, SD-kapt u
T. 1., paboTatk He 6yoym.

B nanpHeiimem /Ui KaXJ10T0 OPTa YKa3bIBAIOTCS PEKUM €r0 BUAUMOCTHU (TEHEBOU JOCTYIICH
Bcerna: «shadowy, «noshady, «alwaysy), TOCTYITHOCTb €r0 ISl YTEHUS UK 3alUCH (TOJBKO
YTEHUE, TOJIBKO 3aMUCh, YTeHUE U 3anuch: «KRO», «WO», «RWy). Takxke ykas3biBaeTcs aapec nopra
mu60 B Buje «#xxFE» (nemmdpanms Tonpko mo muaamum 8 outam), 1u6o B Bune «#7FFD»
(memmdpanus He TONBKO 1Mo MiaamuM § 6utam). [lepBeiif BapuaHT yka3zaHus aapeca mopra
IIPUMEHSETCS TaK)Ke U B CIIy4yae, eclid Kakue-1100 ajgpecHble TMHUU AS8..A15 ucnonb3yroTcs Kak
UH(POPMAIIMOHHBIE BXOIbI (Hanpumep, Habop MOPTOB IS MEPEKIIOYeHUsl CTpaHuLl B 16k okHax
npoueccopa: #3FF7, #7FF7, #BFF7, #FFF7), npu 5TOM B ONKMCcaHuu OPTa YKa3bIBAIOTCS
KOHKPETHBIE 3HaU€HHsI cTapiiero 6aita ajgpeca, KOTOpble TOJIBKO U CIEAYeT UCIONIb30BaTh. B
ciy4ae ykazanus 16-OUTHOTO ajpeca mopTa, KOHKPETHBIE OUTHI CTAPIIETO a[peCHOTO OaiiTa,
UCIIOJIb3yeMBbIe MU AU PALNU, HAMEPEHHO He YKA3bl8aromcsi © MOTYT U3MEHSITHCS OT MPOIINBKH
K TIPOIIUBKE.
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5 ApxuTeKTypa: ynpasrieHue namsTbio

VYnpasnenue namsatsio B ZX Evolution Bo MHOTOM cxoxe ¢ yrpasiieHueM namsatbio B ATM2.
[TpuHIMNMAaIbHBIE U3MEHEHHSI KaCcalOTCsl BOSMOXKHOCTH aapecanuu Meradaiita O3Y uepes nopr
#7FFD (monens pentagon 1024k) u agpecarum 4 merabaiit O3YV.

B kaxxnoe 16k okHO mporieccopa MOKHO IPOU3BOJIBHO BKITFOUATh Jt00yt0 u3 16k ctpanun O3Y wn
[13V. CymiectByeT 2 HE3aBUCUMBIX KapThl IaMSTH, KOTOPbIE EPEKIII0Yat0TCsi OUTOM 4 B 1opTe
#7FFD. B pexxume coBmectumoctu ¢ ZX Spectrum 128k unu pentagon 1024k 3tu 18e kapThl
NaMATH MPOrPaMMUPYIOTCS HIEHTUYHO 32 UCKIIOUEHUEM HOMEpa BKIIIOUeHHOU cTpaHulibpl [13Y B
HYJIEBOM OKHE IIpoIieccopa, 4ToObl JaHHBINA OUT paboTal, kak B ZX Spectrum 128k. OroOpaxkenue
CTPAHHUL NAMATHU B KaXJIOM OKHE IPOIeccopa MpOrpaMMHUpPYETCsl HE3aBUCUMO Yepe3 clieluaibHble
TeHEBbIE NOPThL. KpoMe TOoro, 151 KaX10r0 TAKOTO OKHA CYLIECTBYET ONLUSA NOAMEHBI MIIAIINX 3
win 6 OuT HoMepa BKIIOUEHHOU cTpanulibl O3Y NaHHBIMU U3 COOTBETCTBYIOLIUX OUT MOpTa
#7FFD: TakuM 00pa3oM oOecrieunBaeTcst COBMECTUMOCTE ¢ peskumamu ZX Spectrum 128k u
pentagon 1024k. [1pu otoOpaxenuu e crpanuiisl [13Y cymecTByeT onuus nogMeHbl MIIa IIIETO
6urta Homepa crpanullpl Ha curiain DOSEN (curnan Bxmtouenuss TRDOS). BritoueHne qaHHOTO
curnana («nepexon B TR-DOS») npoucxoaut npu ucnonnenuu koaa u3 [13Y B kakomM-1u60 okHe
npolieccopa o cMeneHuo #3DXX B 3TOM OKHe Ipu ycTaHoBieHHoM 6ute D4 B mopre #7FFD.
Brikirouenue nmpoucxoauT npu BeimoiHeHnn koaa u3 O3V («swixog u3 TR-DOSy). Kpome toro,
IIPY [TIOMOIIHY COOTBETCTBYIOILEI0 TEHEBOIO IIOPTA MOKHO 3aIPETUTh BhIKIIIOUeHHE curdana DOS,
TaKMM 00pa3oM OCTaBJIsisl TEHEBbIE OPTHI IOCTYNHBIMU NpH HcnonHennu u3 O3Y. Bnobasok,
CYIIECTBYET BO3MOXKHOCTh BKJIFOUEHHS TEHEBBIX OPTOB Oe30THOCHUTENBbHO curnaia DOS.

Ilopm | Onucanue

#xxBF | BxiroueHue TEHEBOIo pexxumMa IOpToB; pa3pelieHue 3anucu B 113V
RW
always

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

0: ecnu 1, TO BKITIOUEHBI TeHEBBIE TTOPTHI. 0 TIoce cOpoca.

bur 0 3Toro nopra umeeT NPUOPUTET HaJl APYTUMHU CLIOCOOAMU BKITIOUEHHUSI TEHEBBIX
IIOPTOB: TEHEBOI PEXMUM BKJIHOUAETCsl O€3yCIOBHO Npu 3anucu 1 B 3ToT OuT. [1pn 3anucu
0 BKJIFOUEHHE TEHEBOTO peXXHUMa YIpaBisieTcs APYrUMU cliocobaMu, HalpuMmep OpToM
#xx77 unu nepexogom B TR-DOS. lannsrii 6ut He sxarouaem TR-DOS.

Jaunbiii mopt omcymcmaeyem B ATM2.

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

OcranbHble OUTHI — CM. CTp. 42.
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Ilopm | Onucanue

#xx77 | BriroueHue TEHEBOIO pexuma IOpTOB; pa3pelieHne padboThl AUcreTyepa HamsTH.

WO AS8: ecim 0, TO BEIKITFOUCHHE A9: ecimn 0, TOo “HacnibHO” BKITFoUeHME TR-

shadow || pycrietuepa mamsaTu. B kaxmoe okHO DOS u teneBsix moptoB. 0 mocie copoca.
IpoIEeccopa yCTaHABINBACTCS
nocnennss crpanuna [13Y. 0 nocne
copoca.
Buumanue! Octanbubie OUTHI (Kak OMTHI TaHHBIX, TaK U OUTHI cTapiiero Oaita aapeca)
3TOTO Write-only mopra ucnomb3yroTes s Ipyrux neneid. Cm. ctp. 42.
Bxmouenne TR-DOS u TeHeBbIX MOPTOB OMTOM A9 MMeeT MPUOPUTET HAJl BKIFOUYCHUEM
TR-DOS u TeHeBbIX TOPTOB UCIIOIHEHUEM cO cMmelieHus #3Dxx ctpanuusl [13Y npu
yctanoBineHHoM oute D4 mopta #7FFD («miepexon B TR-DOS»). Korga A9=0, To
TeHeBble OpThl 1 TR-DOS BK/IIOUEHBI HE3aBUCUMO OT MECTa UCTIOHEHHS Tpolieccopa
(B T.u. u u3 O3Y).

Ilopm | Onucanue

#xFF7 | YnopaBneHue AMCIETUYEPOM CTPAHULL

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

shadow

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

6: OuT «ramnromy: eciu 0, TO B JTaHHOM OKHe mpoueccopa Bkmodaercs 113V, ecnu 1
— O3V.

7: out «dos7ftd»: ecim 1, To:

st O3Y — B JaHHOM OKHE IPOUCXOJUT NOAMEHa Miaamux 3 uiam 6 o6ur (B
3aBucuUMOCTH OT pexxuMma ZX Spectrum 128k mim pentagon 1024k) Homepa cTpaHulibl
HeungepcHulmu dutamu u3 nopra #7FFD.

Jis I13Y — nporcxoauT nmogMeHa Milaiero 0uTa HomMepa CTpaHHUIbl 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 BHITIOJIHEHUE KO/Ia CO cMemeHus #3Dxx.

butel Al4, A15 onpeaensitor OKHO MpoLeccopa, g KOTOPOro MPOUCXOAUT BKIIOUEHUE
TpeOyemoii crpanuiipl. CiaeqyeT UCIOIb30BaTh CIASAYIONIUE aapeca ITOro MopTa:
#3FF7 — nns okna #0000..#3FFF,

#TFF7 — nns oxna #4000..#7FFF,

#BFF7 — nns oxkna #8000..#BFFF,

#FFF7 — nns oxkna #C000..#FFFF.

3anuch B JAaHHBINA MOPT MEHSIET CTPAHUITY B KAKOM JIMOO OKHE TEKYIIeH (aKTUBHOM )
KapThl namATH. [Ipy 3TOM HEakTUBHAs KapTa aMsATH OCTaéTcsa Hen3MeHHoU. Kakas
KapTa MaMsATH aKTHBHA, 3a1a€T out 4 mopra #7FFD.
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Ilopm | Onucanue
#x7F7 | YmpasiieHue AUCIIETYEPOM CTPAHMUII.
WO 7..0: uneepcuvie OuTHl HOMepa ctpaHullpl O3V, BKIIIOYaeMOro B OKHO IpoIleccopa.
shadow || TTocrymusr 16k crpanus: ¢ Homepamu 0..255 (Bcero 4 Merabaiita).
butst A14, A15 onpenensitoT OKHO MpoIeccopa, sl KOTOPOTrO MPOUCXOAUT BKIIOUECHHE
TpeOyeMoii cTpanuipl. Cienyer uCroab30Barh CeIyIolINe apeca TOro nopTa:
#37F7 — nna oxaa #0000..#3FFF,
#TTF7 — nns oxna #4000..#7FFF,
#B7F7 — nia oxnaa #8000..#BFFF,
#FT7F7 — ns oxkaa #C000.. #FFFF.
3anuch B JaHHBIN MOPT MEHSET CTPAHUILY B KAKOM JTMOO OKHE TeKyIel (aKTUBHON)
KapThl namsaTH. [Ipy 5ToM HeakTHBHAs KapTa MaMsTh ocTaéTca Hen3MeHHou. Kakas
KapTa MaMsaTH aKTUBHA, 3a1a€T ouT 4 nopra #7FFD.
Buumanue! Tlpu 3anucy B 3TOT MOPT OCTAETCS HEM3MEHHBIM PEKUM MOJMEHBI MITA IIINX
out Homepa crpanuil O3Y (6ut «dos7ffd» mopra #xFF7). Onnaxo, 3anuce B #x7F7
6e3ycioBHO BkiodaeT O3Y B okHe (ounmaeT OuT «ramnromy mopra #xFF7).
Jansblit nopt omcymcemeyem B ATM?2.
Ilopm | Onucanue
#xBF7 | YmpaBneHue AMcneT4epoM CTPAHULL
WO 0: Pexxum read-only aist cootB. okHa. 1 — pexum read-only Bxurouén. 0 mocie copoca
shadow

komIbloTepa. JleiictByeT B T.4. 1 Ha ROM-cTpaHuiipbl, peiaras A0MOJIHUTEIbHbBIN
YPOBEHb 3alIUTHI OT 3anucu B ROM.

Brumanue: npu Bxmouenuu B okHo #0000..#3FFF crpanunst RAM nmpu nomonu nopra
#EFF7 wnu npu Bxoge B NMI 3amuTa ot 3anucu He JeHCTBYET.

butet A14, A15 onpenensitoT OKHO MpoIeccopa, sk KOTOPOro MPOUCXOAUT BKIIOUCHUE
TpeOyeMoii cTpanuipl. CienyeT UCIoab30BaTh CAEAYIOIIHNE apeca 3TOro Mopra:
#3BF7 — nia oxuaa #0000. #3FFF,

#TBF7 — nns okua #4000..#7FFF,

#BBF7 — nia oxaa #8000..#BFFF,

#FBF7 — nng oxkua #C000. #FFFF.

3anuch B JaHHBIA OPT MEHSAET CTPAHUILY B KAKOM JINOO OKHE TEKYLIEH (aKTHUBHOM)
KapTel maMsaTH. [Ipyu 3ToM HeakTUBHAsA KapTa NaMATH OCcTaércst Hen3MeHHoi. Kakas
KapTa MaMsaTy aKTUBHA, 3a71a€T ouT 4 nopra #7FFD.
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pentagon 1024k
WM 10 cOpoca.
0 moce copoca.

Ilopm | Onucanue

#7FFD | B pexume ZX Spectrum 128k:

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

always Onokupyercs namsITH (CM. skpana. 0 mocie | Miaammue 3
JaTbHEH s OTHCaHue cOpoca. Oouta HOMEpa
3anuch B mopT | moptoB #XxKF7). CTpaHULIbIL, €CIIHA
#7FFD, no 0 mocne copoca. TaKoe
nepexozaa B 3aMellIeHue
pEeXUM pasperieHo s

Kakoro-1uoo
OKHa (CcM.
OIMCaHKE
noptoB #xxF7).
0 moce copoca.

B pexume pentagon 1024k:

7..5, 2..0: 3amenaror npu
HEOOX0IMMOCTH MiIajame 6
OUT HOMEpa CTPAHULIBI.

4: BbIOOp KapThl MAMSTH.

3: BBIOOD 9KpaHa.

[Tporpammoii HauanbHOM 3arpy3ku, xpansmeiics B [13Y ZX Evolution (reset service) mpou3BoaAUTCS
HACTPOMKa KapT MaMsATH TaKuM 00pa3oM, uto OuT 4 opra #7FFD paGotaeT kak BEIOOpP CTPaHHIIBI
[13VY B okne #0000..#3FFF (basic128/basic48), outsr 2..0 (pexum ZX Spectrum 128k) umm 7..5,2..0
(pexum pentagon 1024k) — 3aMemiaroT COOTBETCTBYIOIINE OUTHI HOMEpa CTPAHUIIBI B OKHE
#C000..#FFFF (Oonee crapiirie OUTH HOMEpa CTPaHUIIB! IPU 3TOM — (), B OCTaIBHBIX JABYX OKHAX
BBICTaBJICHBI CTPAHUIIBI, COOTBETCTBYIOIINE KOHPUTYparuu namsatu ZX Spectrum 128k.

Ilopm | Onucanue

#EFF7 | 3. IIpU BBICTaBJIEHUH B | — pexum ZX 3: Ilpu BeICTaBIIEHHH B 1 B OKHO
WO Spectrum 128k, nnaue — pexxum pentagon |#0000..#3FFF npunyaurenasHo
noshad

1024k.

3navyenue nocie copoca — 0.

BKJIO4aeTcs Hynesas ctpanuna O3Y. Oror
OUT umeem npuopumem HaJ BCEMU
JPYTUMHU cIocO0aMU MepeKIIovaTh
CTpAHUIIBI TAMSATH B TAaHHOM OKHE.
3nauenue mocie copoca — 0.

Cwm. cTp. 42.

Brumanue! OctanbHbie OUTHI 3TOr0 Write-only mopra UCTonb3yroTCs A1 APYTUX LETeH.
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6 ApxuTeKkTypa: ynpaBneHne CKOpPOCTbIO npoLeccopa
Peanun3zoBanbl cieayronme CKOpOCTH Mpoueccopa:
* 3.5 MI'q (nowait)
e 7.0 MI'q (nowait)
*  14.0 MI'u (with wait)

B pexxume 14 MI'n apdpexTuBHas CKOpoCTh Ipoueccopa B 1.66 pa3 6onblie, ueM B pexxume 7.0
MI'n (o 3amepam nporpammsl turbotest v1.0).

J1st mepeKITFoueHnsI CKOPOCTH MPOIECCOpa UCTIOIB3YIOTCS OUTHI B TIOPTaX:

[Topt #xx77, |Ilopt #EFF7, | Yactora npoueccopa, MI'i1
owur 3 our 4

0 1 3.5

0 0 7.0

1 X 14.0

[Tocne cOpoca mporeccop padoraet Ha yactote 7.0 MI.

7 ApxuTeKTypa: BUAEOpPEeXnMbl

ZX Evolution moaaep>xuBaeT CleAYONe BUACOPEIKUMBI:

*  Crannmaptaeiii ZX-pexum 6912 6ait

* ZX hardware multicolor, oTaruaromuiicss OT cTaHAapTHOrO ZX-peKuMa HaIuIHueM
OTJeNIbHOTO OaiiTa aTpulyTa Ha Kax/ablil OalT nukcenen

*  256x192 16 uBeroB no cranaapty Alone Coder'a

* 320x200 16 useros no crannapry ATM

*  640x200 hardware multicolor o crangapty ATM

* TexkcroBslli pexxum 80x25 no cranpapry ATM

Kpome Toro, noanepxupaercs nanurpa no cranaapry ATM.

7.1 Bbi6bop sudeopexumos

Br160op Buneopexuma ocyuiectsisiercs: komobunanuei out B noprax #EFF7 (noshad, WO) u
#xx77 (shadow, WQ) B COOTBETCTBUU C TaOIUIICH:

[optr #EFF7, | Ilopt #EFF7, |Ilopt #xx77, | Buneopexum
out 0 ouT 5 outsl 2..0
0 0 011 CrangapTHblil ZX-pexum
0 1 011 ZX hardware multicolor
1 0 011 7X 256x192 16 iBeToB
0 0 010 ATM 640x200 hardware multicolor
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0 000 ATM 320x200 16 nBeToB

0 110 ATM TekctoBbli pexxum 80x25

0 111 ATM-nooOHbI TekcToBBIN pexkuM 80X25 B omHOM
CTpaHuIEe

Bce npyrue komOMHAIMK yKa3aHHBIX OUT SIBJISIIOTCS HEBAJIHMIHBIMU, TTOBE/IEHHE KOMIIBIOTEpA MPH
YCTaHOBKE TaKUX KOMOMHAILIUN HE OMpPEeNIeIeHO U MOXKET U3MEHUTHCS B MOCIIEIYIOIINX BEPCHUSIX
npommBku FPGA.

7.2 Manumpa

[TamuTpa 3agaét oTobpaxenue 16 JOCTYMHBIX ISl KQXKI0TO BUICOPEKUMa U OOp/Iropa IIBETOB B 64
anmapaTHBIX 1BeTa (Kaxaas u3 koMrnoHeHT R,G u B uMeer 2-0uTHbIe rpaaliuu SpKOCTH, OT
4€pHOT0 10 MaKCUMaIbHO HachIlieHHOTO). [Ipu copoce kommnbiorepa 10 B [13Y ycranaBnuBaer
HAJIMTPY B PEKUM COBMECTUMOCTH ¢ ZX-Spectum, T. €. 1BeTa, 0ToOpakaeMble B CTaHAApTHOM ZX-
peXrMe, COOTBETCTBYIOT IIBeTaM ZX-Spectrum.

ITporpaMMHO€E U3MEHEHHE MTATUTPBI OCYLIECTBISIETCS CAEAYOIMM 00pa3oM. Texymui
0TOOpakaeMblil LIBET ONpEeIIeT AIEMEHT MaTUuTPbl, KOTOPbIN OyneT uaMeHeH. [{s pazperienus
M3MEHEHUS MAIUTPBI HEOOXOAMMO TIPOU3BECTH 3anuch B opT #xx77 (WO, shadow) c ouuniiieHHbIM
outom aapeca Al4 (Bnumanue — ocTanbHble OUTHI (KaK OWUTHI IAHHBIX, TaK U OUTHI CTApIIIETO
OaiiTa agpeca) 3TOro MOpTa UCIONB3YIOTCS IS APYTUX Lieiel — cM. cTp. 42). HoBoe 3HaueHue
AJIEMEHTA MAIMTPBI ycTaHaBiauBaeTcs 3anuckio B moptT #FF (WO, shadow), koTopsiii mpu
ounieHHOM 0ute A 14 nopra #xx77 HAYUHACT 0OHOBPEMEHHO BBITIOTHATH (DYHKIIUHU TTOPTa
KOHTpOJUIEpa IUCKOBOAA U MOPTA YCTAHOBKU MAJIUTPBHI.

NuTepnperanus 3anucbiBaemoro B nopt #FF 3Hauenus:

but 3anuceiBaemoro | 3HaueHue

OaiiTa

7 ~g

6 ~r

5 ~b

4 ~G

3 YcranaBnuBaTh B 1 s KOPPEKTHOM pabOTHI KOHTPOILIEpa JUCKOBOIOB
2 VYcranaBnuBath B 1 17151 KOpPEKTHOM pabOTHI KOHTPOJUIEpa JUCKOBOOB
1 ~R

0 ~B

Jnis komnoHenToB 1Beta Rr, Gg u Br 3anuceiBaemslii 6aiit Oyner ~{grbGOORB}, rie '~' 0603Ha4qaer
OOUTOBYIO UHBEPCHUIO.

[Tpumeuanue: y106HO U3MEHATH MAJUTPY B MOMEHT OTOOpaXKeHUs OOP/IOpa: B 3TOM Cilydae
TEKYIIUH 0TOOpa)KaeMbIi I[BET SBIISIETCS IIBETOM Ooparopa. st Toro, 4To0bI Mporiecc n3MEHEHHS
HaJIMTPbI HE ObUT BUJIEH HA SKpaHe, €ro ClieAyeT IPOBOAUTE B MPOLEAype 00pabOTKU KapOBOTO
npepbiBaHus (BapHaHT — Mociie KomaHabl HALT).
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7.3 Bopdrop

Bopatop — Bunumast 06:1acTh 3KkpaHa, HaXoAAIIasICs 3a MpeaeaMH MUKCeNeH, onpeaesieMbIX
KakuM-Tr00 BuaeopexxuMoM. LseT 6oparopa 3agaércs ouramu 2..0 3anuChIBAEMBIX 3HAYCHUH B
noptsl #FE (RW, always) nnu #F6 (RW, always): npu 3anucu B nopt #FE BO3MOXHO ycTaHOBUTH
ugera 0..7, mpu 3anucu B #F6 — 8..15. Cm. cTp. 42.

7.4 Adpecauyusi sudeopexxumoe

JUis KaX0ro BUIEOpEXKHUMA CYIIECTBYET IO J1Ba HAOOPa CTPaHUIL, U3 KOTOPHIX OCYILECTBISAETCS
BBIOOpKA BHUICOMaHHBIX. Bb1OOp Habopa cTpanu onpeaeinset 6ut 3 nmopra #7FFD (WO, always).
CTpaHI/II_IBI, COOTBCTCTBYIOIIIUC CAMHUYIHOMY COCTOSIHUIO 3TOT'O 61/ITa, HpI/IBeIIéHBI B OIIMCAHUAX
PEKUMOB B CKOOKaX.

7.4.1 CtaHaapTHbIN ZX-pexum

Bri0opka u3 crpanunsl 5(7). ITukceny kaxmaoit CTpOKK COCTOAT M3 OUT HENPEPBIBHOW OaliTOBOM
CTPOKH (TIOPSIOK BbIAAYM OUT U3 OTACIBHOTO OaiiTa — OT cTapiiero OuTa K MiIaJiemMy).
HauanpHble cMeleHus: 0alTOBBIX CTPOK BBIUUCISIFOTCS 13 HoMepa Y ctpoku (Y=0..191, Y=0 mus
BEpPXHEH CTPOKH) caeayromumM oopa3om: pixoffset = { Y[7:6], Y[2:0], Y[5:3] } << 5, rme Y[m:n] —
BBIOOpPKA COOTBETCTBYIOIIEH OMTOBOM MOCIEIOBATEIILHOCTH U3 BEIMYMHEI Y, {} - KOHKaTeHAIH
OUTOBBIX MOCIENOBATEILHOCTEH B YMCIIO, << - CABUT BJIEBO Ha yKa3aHHOE YUCIIO OUT C
3aMOJTHEHUEM MIIAIIINX OUT HYISMHU.

buToBas kapra pexuma JeIUTCS Ha KBaJpaThl 8X8 MUKCEIeH, KaK bl TaKOM KBaJApaT UMEET CBOU
0aliTOBBIN aTpUOYT, paCIOIOKEHHBIN 10 cMmeteHuto attroffset = #1800 + Y*32 + X, roe X, Y —
KOOpAWHATHI KBajipara 8x8 nukceneit (0,0 — BepxHui eBwIid kBaapart, 1,0 — ero cocex cnpasa u
T.J.).

L[BeT nuKces, COOTBETCTBYIOLIETO EAUHUYHOMY OUTY, omnpezernsercs Oaiitom aTpulyTa attr Kak
{attr[6]. attr[2:0]}. LIBeT nmukcemnsi, COOTBETCTBYIOIIETO HYJIIEBOMY OUTY — Kak {attr[6], attr[5:3]}.
YcTaHOBIICHHBIN OUT attr[ 7] mpUBOIUT K anmapaTHOl nepruoaudeckont (¢ mepuoaom ~1 I'm)
MHBEPCUHU BCEX CUMTAHHBIX U3 MaMATH OUT MUKCENEH B Ipejiesiax KBajapara 8x8 nukcenei
COOTBETCTBYIOIIETO arpulyTa.

7.4.2 ZX hardware multicolor

JlaHHBII peXUM COBMAIAET CO CTAaHIAPTHBIM ZX-PEKUMOM B YaCTH BBIOOPKH 0ANTOB MHUKCEIEH.
ATpuOyT, B OTNIMUKE OT CTaHIAPTHOTO ZX-peXrMa, HHIUBUIYATbHBIN Y KaKI0TO OalTa MUKCEIICH.
Cwmemienue atpubyTa attroffset = pixoffset + #2000, rne pixoffset — cmemnieHre COOTBETCTBYIOIIETO
Oaiita mukceneit. HTepripeTanus Oaiita aTpulyTa Takas e, Kak B CTaHIAPTHOM ZX-pEeKUMeE.

7.4.3 ZX 256x192 16 uBeToB

B nanHOM pexuMe st Kaxa0ro OJIoKa MUKCeNield MIMPUHOM 8§ ¥ BRICOTOM | MUKCeNb MpUBEAEM B
COOTBETCTBHUE OaWT MHUKCeNel CTaHIapTHOTO ZX-peknuMa, KOTOpbIi umeeT cMenienue zxoffset. s
oToOpakeHHUs OJI0Ka MMUKCEJIe CUNTHIBAIOTCS 4 OaiiTa:

* byte0 — ctpanuna 4(6), cmemenue zxoffset + #0000
* Dbytel — crpanuna 5(7), cmemenue zxoffset + #0000
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* Dbyte2 — crpanuna 4(6), cmemenue zxoffset + #2000
* byte3 — crpanuna 5(7), cmemenue zxoffset + #2000

Kaxxapiit nukcens 65oka mukcenei (caeBa HaripaBo) umeet 1pera: {byte0[6], byte0[2:0]},
{byte0[7], byte0[5:3]}, {bytel[6], bytel1[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]}.

744 ATM 640x200 hardware multicolor

Paznenum maccuB mukceneit 640x200 Ha OJTOKH, KaXK bl BBICOTON | MHUKCETh U MUPUHOM 16
(6moku 16x1). BBeném koopaunatsl Takux OokoB X,Y ( BepxHuit seBbiit 610k — 0,0; ero cocen
crpaBa — 1,0; cocen canzy — 0,1 u 1. 1., X=0..39, Y==0..199). Beném cmemenue offset = X +
Y*40. [Inst otoOpakeHust OI0Ka TUKCENeH CUUTHIBAIOTCS 4 0aiiTa Mo CISAYIONINM aapecam:

*  byte0 — ctpanuna 1(3), cmemenue offset + #0000
* Dbytel — ctpanuna 5(7), cmemenue offset + #0000
* byte2 — crpanuna 1(3), cmemenue offset + #2000
* Dbyte3 — ctpanuna 5(7), cmemenue offset + #2000

B npenenax kaxxaoro 0;oka ecTh Ba OalTa MUKcese u aBa Oaiita arpulyToB. J[Jis geBbIx 8
nukceneil 6oka 6ait nukceneit — bytel, 0aiT atpudyToB — byte0; /Ui mpaBeIX 8 MHKCENeH,
COOTBETCTBEHHO, byte3 u byte 2.

Wutepnpetanus 6aiita arpulyToB: {attr[6], attr[2:0]} — 1BeT, COOTBETCTBYIOIUI €TMHUIHOMY
outy u3 Oaiita mukcenen, {attr[7], attr[5:3]} — 1BET, COOTBETCTBYIOLINI HYJICBOMY OHUTY.

7.4.5 ATM 320x200 16 uBeToB

MaccuB nmkceneit 320x200 pasznensieM Ha 6510k 8X1 ¥ BBOIUM UX KOOPAUHATH X,Y aHAJIOTHYHO
pexumy 640x200 hardware multicolor. TpeGyembie s oToOpaskeHus Ooka 4 6aiiTa CUNTHIBAIOTCS
o TeM ke aapecam, 4to u B pexkume 640x200 hardware multicolor. Cocrapnenue nukcenei u3
9TUX 4 OANT MPOU3BOAUTCS TaK XKe, Kak U B pexume 256x192 16 npeTos.

7.4.6 ATM TekcToBbIN pexum 80x25

BBoauM pa3oneHre MaccuBa cume0/108 Ha OJI0KU 2x 1, BBOIUM KOOPIUHATHI TaKUX OJI0KOB X,Y
(X=0..39, Y=0..24). B penenax 010Ka KOABI JICBOTO U MPABOI0 CUMBOJIOB Isym U rsym, a Takxe
COOTBETCTBYIOIIHME UM OaiiThl arpuOyTOB lattr u rattr CHMTHIBAaIOTCS IO a/Ipecam:

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

Ha xaxap1ii cuMBOJT OaliT aTpuOyTOB MpUMEHSIETCSl aHajorugHo pexumy 640x200 hardware
multicolor.

CrannmaptHas npommuBka [13Y «EVO Reset Service» MokeT Mpou3BOANUTH 3arpy3Ky mpudra B
fontROM npu xaxxaom copoce. [Ipenycmorpenst 2 koguposku: CP866 1 ATM-koaupoBka
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(mpuBenena Ha Puc. 1).
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Puc. 1: ATM-koouposka wipugpma

74.7 ATM-nofo6HbIN TeKCTOBLIN pexum 80x25 B oagHOM cTpaHuLe
DOyHKIIMOHUPYET aHATIOTHYHO PeXKUMY 7.4.6, UMest CISNYIONIY0 apecaIuio:
* Isym — ctpanuna 8(10), cmemenue #01C0O + Y*64 + X
e lattr — crpanuna 8(10), cmemenue #31C0 + Y*64 + X
* rsym — crpanuna 8(10), cmemenne #11C0 + Y*64 + X
e rattr — ctpanuna 8(10), cmemenue #21C1 + Y*64 + X

[Tpumep pacy€ToB agpecoB CUMBOJIA U aTpUOyTa, MPU YCIOBUH uTO BUaeocTpanuia §(10) B
anpecax 0x4000-0x7FFF:

xy2txt ;input h=x l=y xy2attr ;input h=x l=y
;output hl=address ;output hl=address
LD A,#1cC LD A,#C7
SRL H SRL H
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RRA JR NC,.L1
RRA LD A, #87
ADD A,L INC H
ID L,H .11 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 3arpy3ka wpudTa Ans TeKCTOBOro pexuma

Pazpemenue 3arpy3ku mpudra Briaroyaercs 6urom 2 nopra #BF (cM. ctp. 42). O3V mpudra umeer
00BEM 2 Kuo0anTa, KaKIbli CUMBOJ XpaHUTCS MO aapecaM n*8..n*8+7, rme n — Homep cuMBoOJja
(0..255). Obpa3 cumBoma 8x8 MUKcenel XpaHUTCs TOCTPOUHO CBEPXY BHH3, OMTHI B OaifTax
MPEICTABIISIIOT MMKCEIN CUMBOJIA CI€Ba HAIIPABO.

[Tocne BkItOYEHUSI pa3pellieHus 3arpy3ku mpudra 1706as 3anuck IpoIecCOPOM B apecHOe
POCTPAHCTBO namsamu 1o aapecy A (A=0..65535) npuBoaut k 3armmcu maxce n B O3Y mpudra
no agpecy A & 2047.

Brumanue! B nmporniecce 3arpy3ku O3V mpudta peKOMEHyeTCsT BEIKIIOUATh MPEPHIBAHUS WITH
IPOM3BOAMTH 3arpy3Ky B ONpeeEHHbIE MOMEHTBI OTHOCUTENIBHO CUTHAJA int, TaK KaK BXO[ B
npoIeaypy 0OpaOOTKH MPEephIBaHMUS TPU BKIFOYCHHOM Pa3pelIeHUH 3arpy3Ku mMpuQTa MpUBEAET K
3arpy3ke B O3V mpudra ciydyaifHbIX 3HaU€HUI 10 CIy4alHBIM aJpecam.

7.4.9 CuuTtbiBaHUe WpUgTa TEKCTOBOrO pexnma

CuntsiBanue npousBoautcs nyréM urenus nopra #0EBE (cum. ctp. 22), B KOTOpoM npu
BKJIIOUEHHOM TKECTOBOM PEKMME YMTAETCS TEKYILU 0TOOpakaeMblii Ha SKpaHe OaAUT KapTHHKH
cumBoJia. M3 3Toro cienyer, 4To A1 KOPPEKTHOTO CYUTHIBAHUS MIPU(PTA HEOOXOAUMO MPUMEHSTh
CIEIHUAJIBHYIO IPOLENYPY C TOYHBIMHU 3aJ€P’KKaMU OTHOCUTENIBHO Ha4yaJla CUTHAJa PEPhIBAaHUS
IIpU ClleNUaNIbHO CHOPMUPOBAHHOM COJEPKUMOM TEKCTOBOIO 3KpaHa. [Ipumep Takoil npouenypsl
naH B ¢aiine fontread.src

7.5 ULAPLUS

Monudukamus ULAPLUS pacmmpsier nanuTpy cranaapTHoro ZX-pexxuma u pexuma ZX
hardware multicolor.

ITpu BKIFOUEHUH TAHHOTO peKKUMa ucnoib3yercs gononnurtensHas ULAPLUS-nanutpa, He
CBs3aHHAs ¢ OCHOBHOM. MHTEeNpeTanus Gaiita aTpuOyTOB attr:
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*  Outsl 7:6 — BbIOOD 0oHOM U3 4 nmoananutp nanutpsl ULAPLUS

* Ourtsl 5:3 — BeIOOp HOMepa 1iBeTa PAPER

*  Owursl 2:0 — Be1OOp HOMep 1BeTa INK
[Tamutpa ULAPLUS umeet 64 mo3umuu u 3a1a€T MBET CICTYIOIIUM 00pa3oMm:

* 1BeT PAPER — u3 snemenTa manuTpsl ¢ HOMepoM attr[7:6]*16 + attr[5:3] + 8

* 1Ber INK — u3 sanmeMenTa manutpsl ¢ Homepom attr[7:6]*16 + attr[2:0]
Kaxxias mo3umust maauTpsl — OaiT, KOTOPBIHM 3aJa€T LBET CIAETYIOLMM 00pa3oM:

* 3enéHpiit — OUTHI [7:5]

* KpacHslit — 6uthI [4:2]

e  Cunnii — 6uTtsI [1:0]

Jna ycranoBkn ULAPLUS-nanutpe! u a1 BKIto4eHUs-BbIKIt0ueHus pesxuma ULAPLUS
ucnonb3ytorcs noptel #FF3B u #BF3B.

Bxntouenne ULAPLUS:
ULAP_ON LD BC, #BF3B
LD A, #40
ouT (C),A
LD B, #FF
LD A, #01
ouT (C),A
RET
Boikmouenne ULAPLUS:
ULAP_ON LD BC, #BF3B
LD A, #40
ouTr (C),A
LD B,#FF
LD A,#00
our (C),A
RET

VYcranoBka anemenTta nanutpsl ULAPLUS:
ULAP_SET 1L1D BC, #BF3B
LD A,<palette element number> ;0..63
ouT (C),A
LD B,#FF
LD A,<palette entry G3R3B2> ;0..255
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ouT (C),A
RET
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8 ApxuTtektypa: nopTbl YTeHMs KoHdpurypauum n NMI

JlaHHBII pa3/ien OMMCHIBAET CPEACTBA, MMO3BOJISIONINE MPOTPAMMHO CUUTATh KOH(PUTYPAITHIO
NaMATH U NAJUTPY KoMIbloTepa. JlaHHble cpecTBa MpeiHa3Haue€Hbl B OCHOBHOM JUJIS
MCITOJIb30BaHUS B mporienype oopadorku NMI.

8.1 lNopm #BF (umeHue)

[Topt #BF no3BossieT unTaTh CBOE COAEPIKUMOE (CM. CTp. 42).

8.2 NMopm #xxBE (umeHue)

[Topt #xxBE nipegna3HadeH 15 YTeHHUs] KOHDUTYpaIUK MTaMATH U TATATPhI KOMITBIOTEPA.
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Ilopm Onucanue

#00BE..#07BE | insepcubiii HOMEDP BKIIOYCHHOM CTpaHuIbl. Pactipenenenue:

RO #00BE. #03BE — nomepa crpanun 1y okoH #0000..#3FFF, #4000. #7FFF,

always #8000..#BFFF u #C000..#FFFF cooTBeTCTBEHHO /17151 HYJIEBOM KapThl aMsTH,
#04BE. #07BE — HoMepa cTpaHMI] JUIsl EIUHUYHOMN KapThl NaMSATH.

#08BE butsl «ramnrom» (cM. ctp. 11). [Topsaok 6uToB: 6UT 0 — COOTBETCTBYET HOMEPY

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

always

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

RO

always

#0ABE [Tocnennee 3anucannoe 3HadeHue B nopt #7FFD.

RO

always

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

RO

always

#0CBE [Tocnenanee 3anucanHoe 3HaUeHUE B MOPT #xx77. Pacnpenenenue Our:

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

always Oout 7 — cooTBeTCTBYET OUTY aapeca Al4 mpu 3amnucu B #xx77,
ouT 6 — OuTy anpeca A9,
our 5 — 6uty agpeca A8,
out 4 — uaauuupyet cocrosuue curtana DOS: ecnu BxmoueHo [13Y TR-DOS
CTaHJapTHBIM MeTOoIOM (4epe3 Bxof B #3Dxx), To 1, unaue 0. Itot 6uT
npeaHa3HaueH A onpeneneHus gaxra, yto B NMI npousomén Bxon u3
BKItoueHHOro yepes #3Dxx [I3Y TR-DOS. Otot Out octaéres B 1, moka
ucrnoHseTcs ko u3 BkioueHHoi mo NMI crpanunst #FF B oGnactu
#0000..#3FFF npu ycioBuu, 4To B 3Ty 001acTh He BKiItodangochk O3V uepes nmopt
#3FF7 v #37F7.

#0DBE Urenue Tekymero oroopaxkaemoro nsera. [IpeqHazHadex A1 YTeHHUS MATUTPHI.

RO dopmar cUUTHIBAEMOI0 3HAYEHUs COBNAAET C (POPMATOM 3aIIMCHIBAEMOIO

always 3HayeHus B nopt #FF npu ycranoBke nanutpsl (cM. cTp. 15), 3a UCKIIOUEHUEM
6utoB 2 u 3, KOTOpbIE He onpedenensi. IIpouieaypa CUNTHIBAHUS MATUTPI
aHAJIOTMYHA Npoleype 3anucH (cM. cTp. 15), HO MPOU3BOAUTCS YTEHUE TOPTA
#0DBE Bmecto 3anucu nnopta #FF.

#0EBE Urenue Tekyiero oroopaxxaeMoro 6aiira B TekctoBoM pexkume. [Ipeanasnauen

RO JUTSI CYMTHIBAHUS pudTa.

always [Tpumep cunthiBaHus npuBeaEH B (aiine fontread.src

#0FBE burtsl 3:0 — uTeHne MoCIeAHET0 YCTAaHOBICHHOTO 11BeTa Ooparopa. 3nadenus 0..7

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

#10BE Yrenue MitaqlIe 4acTy agpeca annaparHon JOBYIIKU

RO

always
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#11BE Urenue crapiiieil 4yacTu ajpeca anmnapaTHor JOBYIIKU

RO

always

#12BE butel 3amuTe! ot 3anucu (cM. ctp. 12). Ilopsaok Takoif ke, Kak 17 mopra
RO #08BE.

always

AJNTOPUTM BOCCTAHOBJICHHS COCTOSIHUS AUCIIETYEPA CTPAHULL
1. 3ammceiBas B mopT #XFF7, BoccranoButh Outhl «dos7{fd».
2. Ecnu crpaHuiia B JaHHOM OKHE JaHHOU KapThl mamsTé — ROM unu RAM ¢ Homepom
MeHee 64, To BOcCTaHOBUTH €€ 3anuchbio B #XFF7 onHOBpeMEHHO ¢ TyHKTOM 1.
3. s Bcex ctpanui; RAM ¢ HOMepoMm He MeHee 64 BOCCTaHOBUTH HOMEDP OONOIHUMENbHOLL
3anuceio B opt #X7F7.

8.3 lNopm #BE (3anucsb)

3anuce B opt #BE npoucxoaut npu Beixoze u3z oopadorunka NMI. ITogpobuee cm. ctp. 25.

8.4 NMopm #xxBD (3anucb)

CiyXuT 11 yCTAaHOBKM ajipeca anmnaparHoit ioymiku: #00BD — ycranaBiuBaeT MaaaiIyro 4acTh
anpeca, #01BD — crapmryro gacte. Pa3pemaercs cpabarbiBanue JTOBYIIKU 6utoM 4 mopra #xxBF
(cm. cTp. 42).

ArnmaparHasi JIOBYIITKa paboTaeT CIEAYIOMUM 00pa3oM: €CIIH MPOIeccop BBIMTOMHSAST UK M1 ¢
YKa3aHHOTO ajpeca (YUTaeT OMKOJ KOMaH/bl), eMy He3aMeANuTeNbHO NpuxoauT curiain NMI u co
cienyrouei koManabl npoucxoaut Bxoa B NMI (cMm. Hike). IIpu 3ToM, B 0TiIMuME OT APYTUX
MeTo0B Bxoaa B NMI, curnan NMI nonaércs cpasy ke, a He oqHOBpeMeHHO ¢ curHajiom INT.

Ipumeuanue: nocne Bxona B NMI nipu cpabaTeiBaHNH JIOBYILIKH OHA OCTAETCS pa3pelIEHHOM.

8.5 Bxod e NMI

[Tocne mogauun NMI (cm. cTp. 7) mpoiieccop NPOU3BOIUT CIAESAYIOIINE NCHCTBUS:
1. CoxpaHnser aapec cieayolieid KoMaHabl Ha CTEKE.

2. 3anomuHaeT cocTosiHUE paspeiméHHocTy npepeiBanuil INT B ¢mare IFF2, npu stom
3anpenias ganbHeumme npepsiBanus INT ouncrkoit ¢uara [FF1.

3. HauuHaer BbINONHATH porpaMmy ¢ aapeca #0066.

B MomenT nogaun NMI nociie 4reHus mpoueccopom o4epeiHoro onkoza B nukie M1 mpoucxoaut
noactanoBka B okHO #0000..#3FFF nocnenueit (¢ Homepom #FF) crpanuist O3Y, rae gomkeH
pacronararbcsi 00paboTYNK HEMACKUPYEMOTO TIpepbIBaHMs. TakuM 00pa3oM, BTOPOI OIKO yxKe
cuuteiBaeTcs u3 crpanuilbl #FF mo aapecy #0067, B To BpeMst Kak MEpBbIil OMKO MOXKET ObITh
CUHMTAH KaK U3 TOTO MECTa, TJIe TIPOLIECCOP BBIMOIHSI MPOrpaMMy, Tak U ¢ aapeca #0066 Texyieit
crpanunsl B okHe #0000..#3FFF.

W3 BBIIEONIMCAHHOTO CIIEYET, YTO JUIsl KOPPEKTHOro Bxoaa B NMI cienyeT MMeTh Kak B TEKyIEH
ctpanuue B okHe #0000..#3FFF (Bxitouast Bce crpanulibl [13Y, koTopbie MOTYT ObITh BKJIIOUYEHBI B
3TO OKHO), TaKk U B cTpanuiie #FF O3V no cmemenuto #0066 komanny NOP.
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Tak Kak KOMIIBIOTEp MPU HEOOXOAMMOCTH MTPOU3BOJUT MOJKIIOUEHUE TocieHen cTpanuibl O3Y
nocuie Beltaun NMI m nocnenyromero nukia M1, to B cinydae npuxona NMI B MomeHT
BBINOJIHEHUS MHOToONKo10Boit koman sl (Hanpumep RLC [IX+0]), pacnonoxennoii B O3V B
oxne #0000..#3FFF, Bo3aMokeH HEKOppEKTHBIH BX0 B 00padoTunk NMI. Kpome Toro,
HEKOPPEKTHBIHM BXO/l BO3MOXKEH TAK)KE U B CIIEAYIOIINX CIYyJasX:

Crek Obl1 ycTanoBieH B aapeca #0000..#3FFF.

3anuch Ha CTEK MIPOrpamMMbl HapyIaeT €€ (yHKIMOHUPOBaHHE.

Hauano curnana NMI coBnanaer ¢ Hauanom curnana INT, Takum oOpa3oM B cirydae pa3periéHHbIX
npepsiBanuii INT, Oynet Boimonnen Bxon B NMI euecmo Bxona B INT. Ilpu Beixozae u3
oOpaboTtunka NMI cnenyet uMeTh 3TO B BUAY U IpU HEOOXOAMMOCTHU MPOIOJIKATH BBIIIOJHEHHE
nporpammel ¢ o6padotunka INT. B ciyuae nogaun NMI uepes mopt #BF curanan NMI takske
npUAET COBMECTHO co cienyronum curaasiom INT. Oouako, npu cpabaTsiBaHUH anmmapaTHOM
JoByuky curHain NMI npuxoaut HemocpeaCTBEHHO B MOMEHT CpadaThIBaHUsl.

Pexomenayemslii anroputm Bxoza B NMI i ciayyas, koraa TpeOyercs: IpOAOIKUTh BBITIOJIHEHUE
IIPOrPaMMBI:

1.

Cpazy nocine Bxona B NMI (komanga o cmemennto #0067 B nmocienneit crpanuie O3Y)
COXpaHMTh COACPIKUMOE PETUCTPA CTEKa B MPETHAZHAYCHHYIO JUIS 9TOTO SUCHKY TOCIICTHEH
ctpanuubl O3Y.

[lepecTaBUTH CTEK B MECTO, BbIAICNIEHHOE B nocienHei crpanume O3V.
CoXpaHUTb BCE PETUCTPHI MPOIIECCOPA HA CTEK.

VY3HaTh COCTOSIHUE pa3pelIEHHOCTH NpepbiBaHui MyTéM cunThiBaHus ¢uara IFF2 komannoi
1D A,Rwm LD A,I

[Tpy HEOOXOIUMOCTH CUMTATh TEKYIIYI0 KOH(DUTYpalnIo KoMIbioTepa u3 noptoB #XxBE.

8.6 Bbixo0 u3z NMI

PexomenyeMblit aropuT™ BbIxona u3 oopadorunka NMI:

1.

Ecnu o6paborunk NMI Beimomnssin komanas! DI wiu EI, TO ClieAyeT BOCCTAaHOBHUTD (hiar
IFF2 nponieccopa (Temu sxe komanaamu). [Ipu 3ToM Hag0 CiaeauTh, YTOOBI 10 MOMEHTA
BbIxoAa u3 NMI He mpouzonuio npepeisanus INT.

BoccTaHoBUTH perucTpsl mporeccopa.
[lepecTaBuTh yKa3aTesb cTeKa Ha CTEK IPOTrPAMMBI.

Beimonmanth komanay OUT (#BE) , A. J/[aHHas KOMaH/a HE BIHMSIET Ha coiepKuMoe (aroB
Y PETUCTPOB Tpolieccopa. 3anrcbiBaeMoe 3HaYCHIUE UTHOPUPYETCs. JIaHHBIN 11ar yKa3bIBaeT
KOMIIBIOTEPY, YTO I1OCJIE BBINOJHEHUS cleayroniei komaiasl RETN ciieqyeT OTKIHOYUTh
ManmuHr nociensei crpanuisl O3Y B o6macts #0000..#3FFF ¢ nenbro npomomkeHus
HOPMAaJIbHOI'O BBIIIOJIHEHUS IIPOrPaMMBl.

Cpazy xe nocie komanpl OUT (#BE) , A BeIOJHUTH KoMaHAy RETN. B nporecce
BBITIOJIHEHUS 3TOH KoMaHbl B okHe npoueccopa #0000..#3FFF BxirounTcst BMeCTo
nocienHen crpanuubl O3V 3a1aHHas IUCTIETYEPOM CTPAHULIA U ITPOLIECCOP MPOIAOTIKHUT
BBIIOJIHATE IIPEPBAHHYIO IIPOTPAMMY.
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Ilpumeuanue: BBIKIIOUEHUE MIOACTAHOBKHU NocieqHel crpanunsl O3Y npoucxoaut Ha 201 10O

nopsinky curHaia M1 mporeccopa nocse 3anucu B nopt #BE He3aBucuMo ot Toro, kakne KOMaH bl
BBITIOJIHAIOTCSL B 3TOT MOMEHT.

B momeHT BeinonHeHHs komaHAbl RETN NPOUCXOAUT KONIMPOBAHUS COCTOSHUS Pa3peIIEHHOCTH
npepsiBanuii INT u3 ¢nara IFF2 B ¢nar IFF1.

Komannpt DI u EI ycranaBmuBaroT dutaru IFF1 u IFF2 B oquHakoBoe cocTosiHue, TaKUM 00pa3oM B

CJTy4ae BBITIOJTHEHHsI 3TUX KOMaH[[ B 00paborunke NMI, nocnenyromas komanaa RETN He H3MCHHT
COCTOSIHME Pa3pelIEHHOCTH IIPEPHIBAHUN.

9 ApxuTeKkTtypa: nopTbl BBOAa-BbiBOAA

9.1 NMopm #FE

[TopT cunTHIBaHUS COCTOSHUS KIaBHATypPhl U MArHUTO(OHHOTO BXOZA, TOPT YCTAHOBKU OUTA
ounepa, 6uta MarHUTO(HOHHOTO BHIXO/IA, IIBETA OOpAIOpA.

IHlopm | Onucanue
#xxFE |UYrenue:
RW 7:1 6: tape_in 5:0 4..0: keyboard
always
3anuce:
7..5: He uct. 4: beeper 3: tape_out 2..0: user 6opmatopa

UreHue K1aBUaTypbl IPOUCXOAUT CTaHAAPTHBIM Ais ZX-Spectrum cnocodom — ycTaHOBKOH B 0
azpecHbIX OMT A15..A8, COOTBETCTBYIOLIUX TPEOYyEeMbIM psiiaM, TaHHbIE BCEX BHIOPAHHBIX PSIIOB
cknaapBaroTcs mo AND, pesynbrar Bo3Bparmiaercs B outax 4..0. Urenue npoucxoaut 6e3 wait'os.
MaruautodoHHBIH BXoa — oTaenbHbId Bxoa ZX Evolution.

9.2 llopm COVOX (#xxFB, WO always)

[TopT npeanasHayeH /1S BbIBO/Ia 8-OMTHOIO 3ByKa. 3BYK BHIBOJUTCS Ha OUINEPHBIN BBIXOA MPU
IIOMOIIIM HIMPOTHO-UMITYJIbCHOM MOAY/ISUH ¢ yacToToM okoio 218 xI'n. 3anuceiBacmble

3HaueHus — 0e33HakoBble 0TcUETHI OT 0 10 255. [Tocne 3anucu B opt #xXFB OunepHsbIil BbIXO
HaynHaeT paborats B pexxume COVOX'a BIuoTh A0 nocnenyromieit 3anucu B nopt #FE, nocine vero
OurnepHbIi BbIXOJ HAYMHAET PabOTaTh B OOBIYHOM PEKUME.

9.3 NMopmui AY/YM
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Ilopm | Onucanue

#FFFD |3anuco — BeiOOp HOMepa peructpa AY/YM

RW Urenue — yTeHHe copepkumoro peructpa AY/YM
always

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

WO

always

9.4 NMopm Kempston Joystick

Kempston Joystick — nsiTukHONOUHBINH MaHUTyIISITOp. [103BOMNISAET yHpaBIATH IPOrpaMMamMH, B

KOTOPBIX peajin30BaHa MojaaepKKa 3Toro Manumysstopa. O0paieHue K IOpTy MaHUITYIATOpa
MPOHMCXOIUT B OE3BATOBOM pEeXXUME.

Ilopm | Onucanue

#xx1F |UreHue 3Ha4YCHUS U3 MOPTA MO3BOJISAET MOJYYUTh COCTOSIHUE UTPOBOTO MAHHUITYJIATOPA.
RO ®dopmar 6aiiTa MOTYIESHHOTO 3HAUYCHHUS
noshad |/7. ¢ 6: 0 5:0 4: Fire 3: Up 2: Down |1:Left |O:Right

Fire — 1: naxkara kHomnka «Oronp» Ha MaHunynstope, 0: He Haxara;
Up — 1: naxara kHonka «BBepx» Ha MaHuIysATope, 0: HE Haxara;
Down — 1: Haxxata kHonka «BHU3» Ha Manunynsatope, 0: He Haxara;
Left — 1: naxara knonka «BieBo» Ha Manumymnsarope, 0: He HaXKara;
Right — 1: Haxara xkHomnka «BnpaBo» Ha manunynarope, 0: He HaXara.

9.5 NMopmbiI Kempston Mouse

Kempston Mouse — unTepdhelic MaHuIynsaTopa TUIa «MbIIby. [103BosSeT ynpaBiiTh

porpaMMamu, B KOTOPBIX pean30BaHa MOJAepkKKa 3TOro MaHumymstopa. ObpalieHue K nopry
MaHHMITYJISITOPA TIPOUCXOJNT B O€3BATOBOM PEKUME.

HO,Z[I[ep)KI/IBaIOTCH TPEXKHOIIOYHBIE MBI, 4 TaK K€ MBIIIb C KOJIECOM.
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Ilopm | Onucanue

#FADF | UYrtenue noprta 1mo3BojisieT ONPeNeInTh COCTOSHNE KHOIOK U MOMYYUTh CUETUUK
RO IIOBOPOTA KoJIeca.
always | ®opwmar OaiiTa IOTY4EHHOTO 3HAYCHUSI:

7..4: Wheel counter 3:1 2: MMB |1:RMB |0: LMB

*  Wheel counter — cueT4yrk MoBOpOTa Kojeca;

*  MMB - 0: Haxkata cpe/iHsIsl KHOIIKA MBIIIH, 1: HEe HaXaTa;
* RMB - 0: Haxxara npaBasi KHOTIKa MbIIIIH, |: HE Ha)Kara,

e LMB - 0: Hakara jeBas KHOIIKA MBIIIH, |: He Ha)KaTa;

#FBDF |Urtenue nopra mo3BosisieT ONPEACIIUTh 3HAYEHUE CUETUYMKA KOOPAUMHATHI X MOJIOKEHUS
RO MBILIH.
always

#FFDF |UYreHue mopra 1o3BojseT ONPEAEINTh 3HAYCHUE CYETUNKA KOOPIUHATHI Y MOJIOKEHUS
RO MBIIIIH.
always

B ciydae ecniu MbIbp He 0OHapyXeHa, U3 IOPTOB cunThiBaeTcs 3HadeHue OXFF.

9.6 Nopmbi ynpaeneHuss yacamu u NVRAM

Hoctyn n ynpasienue yacaMu 1 NVRAM nporpaMMHO COBMECTUM € HIMPOKOM paclpOCTPAHEHHOU
B 9kc-CCCP cxemoit Gluk Clock (ocnoBanHo# Ha Mukpocxeme K512BU1 wimm DALLAS 12877,
12877A).

Ilopm | Onucanue

#EFF7 | 70ii 6uT 5TOrO MOpTa yHpaBiseT TOCTYIIOM K silueiikaM 4acoB B HETEHEBOM PEKUME:
WO * yCcTaHOBKa OMTa 7 — paspemniaeT A0CTYII;

noshad * cHsATHE OMTa 7 — 3ampeniaer JOCTYII.

3nauyenwue mocie copoca — 0.

Brumanue! OctanbHbie OUTHI 3TOTO Write-only mopra HCIonb3yr0TCs A IPYTUX LEIeH.

Cwm. ctp. 42.

#DFF7 |3anuck B mopt ycranasiauBaeT aapec sueiiku (0x00..0xEF).

WO

noshad | /Ipumeuanue: B TeneBoM pexxkume nopt #DEF7 goctynen He3aBUCUMO OT COCTOSHUS
6ura 7 nopra #EFF7.

#DEF7

WO

shadow

#BFF7 |UYrenue/3anuch S4EUKU.

RW

noshad | /Ipumeuanue: B TeHeBOM pexume nopT #BEF7 noctyneH He3aBUCHMO OT COCTOSHUSA
outa 7 mopra #EFF7.

#BEF7

RW

shadow
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Tak kak yacel komnbrorepa ZX Evolution ocnoBanbl Ha Mukpocxeme PCF8583, To coBMecTUMOCTh
o0ecreunBaeTcs MyTeM SMYIISLNH.

OCOOEHHOCTH IMYISALHIH:

* TlonnepxxuBaercs 3anuch/urenne Bcex sueek NVRAM (0xOE...0x3F), no6asnena
BO3MOXXHOCTb JIOCTYyMAa K JOTOJHUTENIbHBIM 0JIb30BaTenbCckuM siueiikaMm (0x40..0xEF);

* TloanepxuBaercs YTEHHE BCEX siueeK , Hecyuux gononHutenbubie pyHkuuu (0x00..0x0D);

® HO,Z[I[ep)I(I/IBaeTCSI 3aIllUCh AYCCK, YIIPABJIAOIINX BPECMCHEM:

A

7.

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

0x06 — peructp AHS HEAEIU;
0x07 — peructp Hs Mecs1a;
0x08 — peructp mecsua;

0x09 — peructp roxa.

® CTaTYCHBIC STYCUKHU BO3BpallarOT CICAYIONNUC 3HAYCHUA:

I.
2.

0x0A — Bo3Bpamaet 3Hauenue 0x00;

0x0B — Bo3Bpatnaet 3Hauenue 0x02 (10CTyNeH Ha 3auch — YCTaHOBKa OUTa
data mode);

0x0C — BozBpamaet 3Hauenue 0x00 (moxnepxuBaercs coctosiuue update flag),
CMOTpPH HMKE JToNoNHUTENbHbIE QyHKIMH peructpa 0x0C;

0x0D - Bo3Bpamaer 3HaueHue 0x80, cMOTpH HUXKE JONOTHUTENIbHBIE (PYHKLIUU
peructpa 0x0D.

* Crarycnas siueiika 0Xx0A uMeeT 1ONOTHUTEIbHBIN (QyHKIIMOHAI.
B sty siueiiky 3anuceiBaercs aapec crpanuiisl EEPROM (sHeprone3aBucuMoil naMsrTn)
ATMEGA128.

* Crarycnas siueiika 0x0C uMeeT TOnOTHUTEIbHBIN (PYHKITHOHAIL.

Howmep Oura

HaszBanue DyHKIMSA

0

Write: RESET PS2 BUF 3anmce: Yipasiser coOpocom Oydepa kogos PS/2
Read: NUMLOCK STATE | knaBuatypsl. B ciydae eciu OuT ycTaHoBieH B 1,

npoucxoaut copoc 6ydepa komoB PS/2 knaBuaTypsr
(cm. m9.6.2).

Yrenne: Urenne cocrosausgs Num Lock Led na PS/2
knaBuarype. B cinydae ecnu 6ut ycranosien B 0 —
Num Lock Led He akTuBeH, ecnu ycTaHOBIIEH B 1 -
Num Lock Led aktuBeH.

CAPS _LOCK_ STATE VYnpasnsier cocrosiauem Caps Lock Led na PS/2

KJIaBHarype (3HaueHue coxpansiercs). B ciyyae ecnu
out ycranosieH B 0 — Caps Lock Led He akTuBeH,
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ecnu ycradosiieH B 1 - Caps Lock Led akTusen.

Read: SD WP STATE

Yrenune: Urenue cocrosuus Write Protect SD
kapThl. Ecau Out ycrtanosnen B 0 — 3amuck Ha SD
KapTy HEBO3MOXKeH. Eciu OuT ycranoBiieH B 1 —
3anuck Ha SD kapTy paspelieHa .

Read: SD PRESENT

Urenne: Craryc HaxoxaeHus: SD KapThl B pa3beme.
Ecnu Out ycranosnen B 0 — SD kapra He
ycranosneHa. Eciu Out ycranosned B 1 — SD
KapTa HaXOoIUTCs B pa3beMe.

Read: UPDATE FLAG

Yrenue: YcTaHoBIeH B 1, eCiIy H3MEHHIIOCH
cocrosinue peructpos Bpemenu RTC. 0 —
COCTOSIHHE HE U3MEHUIIOCh.

Write:
ENABLE EEPROM READ

3anmmce: Yipasnsger qocrynom kK EEPROM
(aneproneszaBucumont mamatn) ATMEGA128. B
cirydae eciii OuT ycTaHoBiieH B ) — JocTyma Her,
€CJIM YCTaHOBJIEH B 1 — J0CTYI pa3pelieH.

* CrarycHas siueiika 0x0D nMeeT qOMOTHUTENBHBIA (PYHKIIMOHAI.

Howmep Gura

HasBanue

OyHKIUA

0

Read: LEFT CTRL _STATE

Yrenne: Urenune coctoguus kiaasumu Left Ctrl
knaBuarypsl PS/2. Ecnu Out ycranosineH B 0 —
KJIaBHIIIa HEe HaXkaTa. Eciii OuT ycTaHoBieH B 1 —
KJIaBUIIIa HaXKaTa.

Read: RIGHT CTRL STATE

Yrenne: Urenue cocrossaus kinaBumum Right Ctrl
knaBuarypsl PS/2. Ecnu Out ycranosines B 0 —
KJIaBHIIA HEe HaxkaTa. Eciu OuT ycraHoBieH B 1 —
KJIaBUILIA HaXKaTa.

Read: LEFT ALT STATE

Yrenne: Urenue coctosuus kiasumu Left Alt
knaBuatypsl PS/2. Ecau Out ycranosieH B 0 —
KJIaBUIIIa He HaxkaTa. Ecnu OUT yctaHoBieH B 1 —
KJIaBUIIIA HAXKATAa.

Read: RIGHT ALT STATE

Yrtenne: Yrenue cocrossnus knaumm Right Alt
[Alt Gr] knaBuarypsl PS/2. Ecniu Out yctaHOBIIeH B
0 — knaBuina He Haxkata. Eciu Out ycranosieH B 1
— KJIaBHIIIA HAXATa.

Read: LEFT SHIFT STATE

Yrenue: Yrenue cocrossaus knaBuimu Left Shift
kiaBuarypsl PS/2. Eciau 6ut yctanosnesn B 0 —
KJIaBUIIa He Haxkata. Eciu OUT ycTaHOBNEH B | —
KJIaBUIIIa HaXKaTa.

Read: RIGHT SHIFT STATE

Yrenne: Urenne cocrosiuus kinasumu Right Shift
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kiauarypsl PS/2. Ecnu 6ut yctanosnex B 0 —
KJIaBHILIA He HaxkaTa. Ecnu OuT ycraHoBiieH B 1 —
KJIaBUINIA HaXKaTa.

6 Read: F12 STATE Yrenue: UreHue coctosauus kiaBumu F12
knaBuarypsl PS/2. Ecnu Out ycranosines B 0 —
KJIaBUIIa He Haxkata. Eciu OuT yctaHoBieH B 1 —
KJIaBULIA HaXKaTa.

7 Yrenme: Becerna Bo3Bpaniaercs 3HayeHue 1

*  Omneparust YTCHUS 3HAYCHUS TUYCHKU SBIISICTCS BAUTOBOW U 3aHUMAET HEOOIBIIIOE KOJI-BO
TaKTOB (UTEHHE MPOUCXOIUT U3 BHYTpeHHUX peructpoB ATMEGA 128, nyOnupyroniux
3HaueHusi B PCF8583);

* Ormepanuy 3aMycy 3Ha4eHUs TUSHKHU SBISIETCS BAMTOBOM M 3aHUMAET JOCTAaTOYHO OOJIbIIOE
KOJI-BO TaKTOB (LIMKJI 3aIIMCH B siYeHKy BKJIFOUaeT 3Tarn 3anucu 3HaueHus: B PCF8583).

9.6.1 YteHune Bepcum 6aszoBon KoHdurypauumn/oytnoaaepa.

[Tpuknagnoe 1O nMeeT BO3MOXKHOCTh CUUTHIBATh BEPCUIO/HAa3BaHUE 0a30BOIl KOHPHUTypauy U
oytnoanepa ZX Evolution. O6parmieHue Kk 3ToMy GyHKITHOHATY TPOUCXOAUT Yepe3 MOPTHI
ynpasieHus yacamu ¥ NVRAM (cm. 119.6) Tak, kak OyaTo 3T0 pacumperue GyHKIHOHAIa
amynupyemont m/cx 12877.

Buumanue! /loctyn Bo3moxkeH ecnu Out ynpasisonuii focrynom k EEPROM ycranosnen B 0
(T. e. ecnu otkimroueH noctyno k EEPROM).

3anuchio 3HaYeHus B J1I00YyI0 U3 stueek ¢ agpecamu 0xFO..0xFF moxxHo BbIOpath, uto OyneT
CUUTHIBATHCA. JIOMYCTHMBI ClIeyONIHe 3HAYCHUS:

* 0 — Bepcus 6a30Boit KOH(DUTYpaLUH;
* 1 — Bepcus OyTnoazaepa.

JlmHa maHHBIX BepcuM cocTaBiseT 16 6aitT (coorBercTBeHHO stueiiku 0xF0..0xFF) u umeer
cienyromui Gopmar:

*  0xF0..0xFB — 12 6aiit, Ha3zBanue Bepcuu B koguposke ASCII (eciu HazBanue kopoue 12
0aifT, TO TOTIOHAETCS HYJISIMU);

*  O0xFC..0xFD — 2 6aiir (little endian), nara u Out penuza (eciau OUT HE YCTAHOBIIEH, TO
CUHMTAETCs, 9TO BEPCHs TeCTOBas beta);

* OxFE..OxFF — 2 6aiit (little endian), CRC 3nauenue npommsku. CRC cuuraercs ans daiina
npomuBKU AVR (zxevo fw.bin) u He umeeT npakTudeckoro cMpicia ajs Z80.

dopmar yrnakoBKH JaThl U OUTa penm3a:
e 7 6ur 0xFD — 0: TectoBas Bepcus; 1: opumnmanbpHbIi penus;
e 6..1 6utet OxFD — rox Beimycka penusa, 3aauenus 0..63 coorserctBytor 2000..2063 rogam;
* (0 6ur 0xFD u 7..5 6urst OxFC — Mecs11 BeIycka penusa (qomycTumMbie 3HadeHus: 1..12);
* 4..0 outsl 0xFC — nenp BeIycka penusa (qomyctumsbie 3HadeHus: 1..31).

Ilpumep:
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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 umm %0001 _0100 0111 _1011: beta, 10 rox, 03 mecsi, 27 aens (27.03.2010);
3C Bl — aucno #B13C, CRC.

9.6.2 HocTtyn k PS/2 knaBuatype.

[Tpuxmagaoe [TO nMeeT BO3MOXKHOCTL CUUTHIBATEH Kozl PS/2 knaBuarypsl Hanpsimyro. OOpaieHue
K 9TOMY (DYHKIIMOHAJTY MPOUCXOIUT Yepe3 MopThl yrpasineHus yacamu 1 NVRAM (cum. 119.6) Tax,
Kak Oy[TO 3TO pacmupeHre GyHKIFOoHAIa SMyIHpyeMoi m/cx 12877.

Buumanmue! Jloctyn Bo3mokeH eciau out ynpasisitontuii goctynom K EEPROM ycranosien B 0
(T. e. ecin otwitodeH goctyn kK EEPROM).

3anucklo 3HaUeHus 2 B r00yro u3 sueek ¢ aapecamu 0xFO..0xFF BkitogaeT pexxum nocTyma K
Oydepy xomoB PS/2 xnaBuatypsl.

[Tytem urenns ¢ anpecamu 0xF0..0xFF MoxxHO momy4uuTh 3Ha4eHus u3 Oydepa kogos PS/2
KJIABHATYPBHI, IPH 3TOM CYMTAHHOE 3HaYeHHe ynajsercs u3 0ydpepa. Eciau 6ydep xomos PS/2
KJIaBUATYphI MMYCT, TO Bo3Bpamaetcs 3naueHue 0. Ecnu O6ydep xogoB PS/2 knaBuaTypsl nepemnosnHeH,
To Bo3Bpamiaercs 3HaueHne OxFF. B cmyuae nepenonnenus Oydepa pekoMeHIyeTcst ero cOpoCuTh
(myrem 3amucu 3HadeHus 1 B sueriky ¢ agpecom 0x0C).

Buumanue! B Oydep xonoB PS/2 knaBuarypsl 3anMchIBatOTCs KOl KJIABUII HE JUTMHHEE BYX OailT
(Tpex Oaiit, ecnu ¢ mpedUKCOM OTITYCKAHMSI KITaBHIII).

9.6.3 Hoctyn Kk EEPROM (aHeproHesaBMCMMOMU NaMATH)
ATMEGA128.

[Tpuxmagaoe [TO nMeeT BO3MOXKHOCT CUNTHIBaTh/3amuckiBath EEPROM (3HEproHe3aBuCcHMYIO
namsate) ATMEGA 128 Hanpsimyto. OOpaiiieHue K 3ToMy (GYHKIHOHATY IPOUCXOJUT Yepe3 MOPThI
yrpaeneHus yacaMu 1 NVRAM (cM. 119.6) Tak, kak Oynro 3To pacmuperune QyHKIIHOHAA
samynupyemoit M/cx 12877.

Buumanue! Jloctyn Bo3moxkeH eciu Out ynpasisronuii focrynmom K EEPROM ycranosneH B 1
(T. e. ecnu BkitoueH goctyn K EEPROM).

Vopasnser gocrynom kK EEPROM 7oi1 Out crarycnoit siueiiku 0x0C (cMm. 119.6).

EEPROM pocrynen uepes siueiiku ¢ anpecamu 0xF0..0xFF (T. e. 6e3 nepexitoueHus agpeca MOKHO
npoyuTaTh/cunTarh 16 sueex wiu onny crpanuily EEPROM pasmepom 16 Gaiir).

Anpec crpanuubl EEPROM 3anuceiBaetcst B crarycHyro sdyeiiky 0x0A (cm. 119.6).

[Tonnsiit agpec siaeiiku EEPROM paccuunThiBaeTcs 1o cieayromieit popmyre:

(comepxmumMmoe cratTycHoM sguelky O0x0A:anmpec crTpaHuurl) *16 + (0..F:HOMep sS4YelkM)
T. €. Harpumep, 17 poctyna k ssueiitke EEPROM c agpecom 1025 nyxHo:
* 3anucatb 64 B cTarycHyto siueiiky 0x0A;

* 3amMcarbk/cyuTarh 3HaueHue sueiku OxF1.
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9.6.4 HdocTtyn K donaram coctosiHMA KOHdUrypaumum KoMmnbroTepa.

OO6partrenne kK TaHHOMY (YHKIIMOHAITY IIPOUCXOAUT Yepe3 MOPTHI yrpapieHus yacamu 1 NVRAM
(cm. m9.6) Tak, kak OyznTo 3TO pacmupenue GyHKIHOHaAIa SMyIupyeMon M/cx 12877.

Buumanue! Jloctyn Bo3moxkeH ecnu Out ynpasisttomuii focrynom k EEPROM ycranosinen B 0
(T. e. ecnu otkitodeH foctyn K EEPROM).

3anuchio 3HaYeHus 3 B mo0yro u3 siueek ¢ aapecamu 0xFO..0xFF BxiIroyaet pexxum JocTymna K
¢dmaram AVR.

Yrenue sueiiku 0xFO — «modes_register» co cieayromuMu OuTamu:

Howmep Oura Hassauue Oura OyHKIHS

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

1 MODE TAPEOUT 0 — 3ByuuT OUIIEp WU KOBOKC,
1 — 3ByuwmT tape out

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

He onucannbie Bbllie OUTHI U SIUEHKH — 3apE3EPBUPOBAHBDI.
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9.7 Jocmyn k SD-kapme.

[Tpoucxomut ananorun4yuo pocryny B Z-koutposuiepe or KOE. B o0bryHOM pexxume:

Ilopm | Onucanue

#xx77 | 3anmch: ynpasinenue cursanom CS Ha SD-kapry:

RW burtsr 7..2: ycranaBnuBaiite |bur 1: curnan CS, 1 nocne |bur 0: yctanaBnusaiite B 1
noshad |/ ( 15 coBmecTMOCTH cOpoca, ycraHaBiuBarb B 0 | JUIsl COBMECTUMOCTH C Z-
111 BeIOOpa SD-kapThl KOHTPOJUIEPOM

Urenue: Bcerga 0 (kapra Bcerzna BCTaBiIeHa U B pexxuMe R/W — B cooTBeTCTBUU €
UHTEpIIpeTaluei B Z-KoHTpoiiepe). PeanbHoe HalMune KapThl CIEAyeT IPOBEPSITh
TIOMBITKOM €€ MHUIMAIU3aluU ¢ TAaiMayTOM.

#xx57 | 3anmch: orchuika Oaiita B SD-kapty no SPI, o1HOBpeMEHHO NPUHATHIA OalT MOKHO B
RW JabHEHIIEM CUUTATh U3 3TOTO K€ MOPTa.

noshad
Urenwne: cunTaTh paHee MPUHATHINA O0aiT, oTocnars #FF B kapTy. BHOBS IpHHSTHIN OalT
JIOCTYTIEH MPU TOBTOPHOM YTEHUHU.

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

[TpunsATHI OAalT 3arIOMUHAETCS BO BHYTpeHHEM Oydepe 1 JOCTyNeH Ui NOCIeIyIOIEro YTeHus 13
9TOro ke nopTta. /laHHoe YTeHre BHOBb MHUIIMUPYET LUK OOMEHA U T. A.

JomyckaeTcs untaTh/mucarh nopT #xx57 komangamu INIR u OTIR. [Ipumep uteHus cekropa:
LD C,#57
LD B,0
INIR
INIR

SD-kapra Taxke goctynHa B shadow-pexume. B atom pexnme mopt #Xx77 HCIIOIB3YETCs IS
JpYyTUX LeNel, MOTOMY OCTaéTcsl TOJIBKO MOPT #XXS57 U afpecanys MeHseTcs CIEAYOIUM 00pa3oM.

Ilopm | Onucanue

#xx57 | 3ammcek: ecu A15=0, To oTchuika 6aiita B SD-kapTy o SPI, omHOBpeMEHHO MPUHSTHIN
RW 0alT MOYKHO B JAJIbHEWUIIIEM CUUTATh U3 3TOTO K€ [OPTa — aHAJIOTUYHO 3arucy B #Xx57
shadow |B noshad-pexxume. Eciu A15=1 — ynpasnenne curaamom CS, aHAJTOTHYHO 3aIMCH B
#xx77 B noshad-pexume.

UYreHne: cunTaTh paHee NPUHATHIA O0aift, otocnars #FF B kapTy. BHOBB npuHATHIN OaiiT
JIOCTYTIEH MPH MOBTOPHOM YTE€HHH. YTeHHE MOIHOCTHIO aHAIOTHYHO noshad-pexxumy.

Taxum 00pa3oM NOIHOLEHHBIH JocTyn K SD-kapre coxpansiercs u B shadow-pexxume. 3anuch
koMaHAoi OTIR 512 Gaiit BeiaauT 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! Crarycsl coctostaust SD KapThl JOCTYIHBI Yepe3 PyHKIIMOHA JOCTYIA K yacaM (CM.
119.6).

9.8 flocmyn k IDE-ycmpoucmeam.

IDE-unTepdeiic caenan no cranaapTy nemo-ide ¢ HEKOTOPbIMU pacHIMpeHusiMU. B omiindue ot
opuruHana (u Z-kourpoiiepa), IDE-noptsl noctynssl u B shadow-pexume. OgHako, B OTINYHE OT
OopuUrMHana, mojaepKuBaroTcs Juib optel #10, #11, #30, #50, #70, #90, #B0, #D0, #F0 u #C8,
IPY 3TOM OCYILECTBIAETCS MosHas aemmdpanus (mo 8 muiaamum Outam aapeca). PacimmpeHHsiit
PEeXUM IIepeiayy JaHHBIX 10 CPABHEHUIO C OPUTHHAJIOM 3aKJIFOYAETCs B BO3MOXKHOCTH YUTATh U
nucarb cekropa noaHoctbio uepes nopt #10 komangamu INIR u OTIR, npuuém B nocnennem
clly4ae HeT HaJloOHOCTH MepPEeCTaBIATh CTAPIIMNA U MIIaIINKA OaliThl. PaciinpeHHbIN pexum He
TpeOyeT Kakoro-Jimbo CrenualbHOrO BKIOUEHHS, T. €. pa00TaeT OJHOBPEMEHHO CO CTaphbIM (nemo-
ide).
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Ilopm | Onucanue

#xx10 [TopT my1st 3amMCH WITK YTEHUS TAHHBIX, YUTACTCS/TIMIIETCS KaK MJIaIas 4acThb 16-

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

always |(paciuupeHHbIN pexuMm).

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

RW ide). Yrenne mpoucxonut nocie ureHus #10, 3anuce crona — xo 3ammcu B #10.

always | OOpaieHue Kk ’TOMy OPTY He NPUBOAUT K pusudeckoMy obparenuto B IDE-
YCTPOMCTBA.

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

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

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

#xx50 | CuéTuuk CEKTOpOB

RW

always

#xx70 |Howmep cextopa (CHS) unu Outer 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), Beioop pexxuma (LBA/CHS)

always

#xxF0 | Peructp cocTOsIHUS/PETUCTpP KOMaH[

RW

always

#xxC8 | Peructp cocrostHus/yIpaBIeHUsS

RW

always

UreHue JaHHBIX B PEKUME nemo-ide BBITTIAOAUT TaK:

IN A, (#10) ;YuMTaeM MIajumMi 6aMT, ONHOBPEMEHHO CTapmi
;Baménkmueaercss B #11

LD (HL),A

INC HL

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

LD (HL),A

INC HL

3anuchk JaHHBIX B pekuMe nemo-ide:
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LD D, (HL)

INC HL

LD A, (HL)

INC HL

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

OUT (#10) ,A ;OyeM Muajumy 6aMT OOQHOBPEMEHHO CO CTaplimMMm
;U3 BalEJIKN

YrteHue U 3aM0uch B pacIMpEHHOM 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 ;mmumeMm cexkTop B #10 (2 pasa nmo 256 6amr)
OTIR

Buumanue! B paciimpeHHOM pexxuMe CHHXPOHM3ALUs BBIJAYM MJIaIIIero WU cTapiiero 6aiTos (a
TaKXe 3allMCH CHayaJla MIIQJILIEro, a IOTOM CTapuiero 0aifTa) B Hadaje YTCHHUs WIN 3allCH CEKTOPa

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

9.9 lNMopmbiI kOHMponepa Auckoeoda

Ilopm | Onucanue

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

#xx3F | Peructp tpexa BI'93
RW
shadow

#xxSF | Peructp cexropa BI'93
RW
shadow

#xx7F | Peructp nannbpix 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 3HAUCHHUE.
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3anuce:

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

our 2: curnan RESET na BI'93, 0 mocne cOpoca
out 3: curgaad HRDY na BI'93

out 4: BBIOOP CTOPOHBI JUCKETHI

#xx2F, |/lononHuTenbHbIE OPTHI, HCHONb3YIOIIMecs 1t sMyssiiuu BI'93 npu paborte ¢

#xx4F, |pamauckom. [TpencraBisitor U3 ceOs OObIUHBIE SYSHKU NaMITH: CYUTHIBAETCS MOCIIEIHEE
#xx6F, |3anucaHHOE cOCTOsIHME, ocie cOpoca He ONpe/IesICHBI.

#xx8F
RW
shadow

9.10 lMMopm RS232 (koMMyHUKaUyUOHHbIU UHMepdgelc)

Pabota ¢ kommyHuKanmoHHbIH naTepdeiicom RS232C na ZX Evolution peanu3oBana 1o cranaapTy
npeanoxeHHbIM KonaparbeBbiM 6e3 HCII0Ib30BaHUs IIpepbIiBaHUNA. B 3TOM cTangapre
ucnosb3oBaiics ctanaapTHeiii PC coBmecTumslil [ISA-Monem, 6a3upoBaBIIniicss HA MEKPOCXEMe
16550 nmu coBmectumoii. COOTBETCTBEHHO BHYTPEHHUE PETHCTPHI HHTEpdEiica COOTBETCTBYIOT
perucTpam BhIIIEYKa3aHHOM MUKPOCXEMBI. B CBsI3H ¢ Tem, 4To He Bech (pyHkimoHan 16550
UCIIOJIb3YETCs B HAILLIEH peann3aluy, 4acTh PEruCTPOB WK OUTOB PErMCTPOB HE MCIIOIb3YETCsl.
[ToaTomMy pekoMeH1yeTcs repesl IpOrpaMMUPOBaHUEM O3HAKOMUTCS C OTPAaHUYEHUSIMHU pPealn3aluu
(B IOKYMEHTAIlM1 OMMCAHBI TOJIBKO UCIOIb3YEMbIE PETUCTPbI U OUTHI).

Oco0OeHHOCTH pealu3aluu:
*  OTCYTCTBYET MOJJICPKKA MPEPhIBAHHUIA;

*  TOANEPKUBAIOTCS TOJIBKO CIECTYIOIINE JOMOIHUTEIBHBIEC CUTHAIBI KOMMYHHUKAIIMOHHOTO
unrepdeiica: CTS, RTS;

* FIFO Bceraa ucnomnb3yercs.
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Ilopm | Onucanue

#FSEF | <LCR&0x80==0> DAT — peructp 1aHHBIX
RW <LCR&0x80==1> DLL — mnaamuii peructp AeauTemns
always

#FIEF |<LCR&0x80==0>IER — peructp pa3peuieHus npepbiBaHui (He UCTIONIb3YeTCs)
RW <LCR&0x80==1> DLM — cTapiiuii perucTp AeTuTest
always

#FAEF |3anuce:

RW FCR — peructp ynpasienust FIFO

always |UreHnue:

ISR — peructp craryca npepbiBaHuil (HE UCIIOIB3YETCS)

#FBEF |LCR — peructp ynpaBlIeHUs TUHUECH
RW
always

#FCEF 'MCR — peructp ynpaBjieHHUs] MOIEMOM
RW
always

#FDEF LSR — peructp craryca JIuHUU
RO
always

#FEEF | MSR — peructp craryca Moaema
RO
always

#FFEF | SPR — nonb30BareiabCKuil perucTp
RW
always

9.10.1 Pernctp aaHHbIX (DAT)

PCFI/ICTp HCIOJIB3YCTCA IJIAd nepenatm/ nmpucMa JaHHbIX.

9.10.2 Peructpbl genutens (DLL,DLM)

Peructp ucnonb3yercs A yCTaHOBKM CKOPOCTH II€PENaYX IOpTa.
CymiecTByeT Ba pekuMa padoThI ACIUTEIIS:
* craHaapTHbIi pexum (ctapmuii out DLM ycranosieH B 0);
* HaTuBHBIN pexuMm (ctapuuii Out DLM ycranosieH B 1);

J1st cTaHAapTHOTO PEeKKUMa CKOPOCTh PACCUUTHIBAETCS, Kak it MUKpocxeMbl 16550, mo ¢popmyrne:
<ckopocTb B Bomax> = 115200/ ( (DLM)*256) + DLL)

s HatuBHOTO pesknMma 3HadeHuss DLL u DLM (6e3 yudera crapiiero 61ra) HarpsmMyro
sanuceiBatoTcs B peructpsl UBRRL 1 UBRRH mukpocxember ATMEGA128. B aToM cniydae
srHadenust DLL u DLM paccuutbiBaetcs mo ¢popmyie:

(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 mis ckopoctr 31250 6ox (ckopocts MIDI
uHTep(delica) Ipy UCIOIB30BAaHUM HATUBHOTO PEXKHUMA.

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

2. VYcranasnusaeM 3HaueHust DLL = 0x15, DLM = 0x80 (ctapmuii OMT BKIHOUaeT HATUBHBIN
peXUM).

Buumanmue! ZX Evolution mojyep>kxuBaeTt JOMOIHUTENBHYIO CKOPOCTh niepenadn 256000, s
sToro Hy’kHO ycTaHoBuTh DLM u DLL B 3Ha4yenue 0.

9.10.3 Peructp ynpasnenus FIFO (FCR)

Peructp ucnons3yercs ans ynpasienus FIFO.

7..3 OUTBI: HE HCTIONB3YIOTCS;
e 2 our (XMIT FIFO reset): copoc FIFO ormpaBku, eciu yctaHoBieHa 1;
* 1 6ut (RCVR FIFO reset): copoc FIFO npuema, ecinu ycranonneHa 1;

* ( Our (enable FIFO): Bxmouaer FIFO, ecnu ycranosnena 1. Tak kak FIFO Bcerna
BKIIIOYECHO, TO 3TOT OUT JOMKEH OBITh YCTAHOBIICH B CiTydae rmojaaun komaua Ha copoc FIFO.
B cnyaae 0, komanast copoca FIFO urnopupyrorcsi.

9.10.4 Peructp ynpasneHus nuHuen (LCR)
Peructp ucnonbs3yercs A1s yCTaHOBKU (hopmara rnepegay JaHHbIX 0 KOMMYHUKAIIHOHHOMY
uHTEepdENcCy.
* 7 out (DL enable): 3anuce 1 ycranasnusaet BuaumbiM 1o niopram #F8EF, #FIEF
COOTBETCTBYIOIIKE yacTu peructpa aenurens DLL, DLM;

* 6 OuT: HE UCTIONB3YEeTCS;

e 5..3 OuT: 3amaeT aNropuT™ pacuera OuTa YETHOCTH JaHHBIX. [loepKIBatOTCS TOIBKO
CJIEAYIOIINE 3HAYCHUS:
001 — odd parity;
011 — even parity;
BCE OCTAJIbHBIC 3HAUYEHUS] — YETHOCTH HE HCIIOIB3YETCS.

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

* 1,0 6utsl (word length): nnuna cioBa JaHHBIX. BO3MOXKHBI clienyromnie 3Ha9YeHHs:

00 — 5 our;
01 — 6 Owur;
10 — 7 Our;
11 — 8 Ourt.
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9.10.5 Peructp ynpasneHuns mogemom (MCR)

PCFI/ICTp HUCIOJIB3YCTCA Ui YCTAHOBKH PCiKUMaA I/IHTCp(I)CI\/'ICEI " yHIpaBJICHUA JONOJHUTCIIbHBIMU
CHUTHaJlaMU.

* 7..2 OUTHI: HE UCTIOJIB3YIOTCS;
* 1 6ur (RTS): ynpasnenue curnanom RTS unrepdeiica;

* 0 Out: He UCHIONB3YETCSL.

9.10.6 Pernctp cratyca nuHumn (LSR)

Peructp nns nonyuenus cocrosinusg Juauu u FIFO.
* 7 OUT: HE UCTIONIb3YETCS;
* 6 0urt (transmit empty): ecnu yctanosinena 1, To nepenaruuk u FIFO otnpaBku mycThie;
* 5 0ut (THR empty):eciu ycranosnena 1, To FIFO otnpaBku TaHHBIX TyCTOE;
* 4 OWT: HE UCTIONB3YETCS;
* 3 out (framing error): ecnu ycranonieHa 1, To nmpou3somnuia omroka Kajipa;
* 2 Our (parity error): eciu yctaHoBjeHa 1, To mpou3o1uia ommoOKa YeTHOCTH;
* 1 6ur (overrun error): eciu ycranosiena 1, ro FIFO npuema qaHHBIX epenoaHEHO;

* () Our (data received): ecnu ycranosnena 1, to FIFO npuema gaHHbIX HE TIycTOE;

9.10.7 PerncTtp cratryca mogema (MSR)
Peructp amst monydeHus COCTOSIHUS JOTIOTHUTEIBHBIX CUTHAIIOB HHTEpdeiica.
e 7 our (CD status): Bcerna 1;
* 6 Our (RI status): Bcerna 0;
e 5 our (DSR status): Bcerna 1;
* 4 6ur (CTS status): otoopaxaet cocrosiuue uann CTS untepdeiica;
e 1..3 OGursl: He ucnonb3yercs, Bcerna 0;

* 0 06ur (CTS change): ycranaBnuBaetcs B 1, eciu mpou301UI0 U3MEHEHHUE COCTOSHUS
curtana CTS (cOpaceiBaercs B () TOCyIe UTCHHS pETUCTPA).

9.10.8 Nonb3oBaTenbckun peructp (SPR)

PCI‘I/ICTp CIIYKHUT I XpaHCHUSA MMOJIb30BATCIIBCKHUX JaHHBIX. C6paCI)IBaeTC$I B CJIy4dac BBIKJIFOYCHUA
NUTaHuA UK IIOJIHOI'O C6pOCEI KOMIIBIOTEPA.
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CBogHas Tabnuua noptoB

Anpec Crapmmue Onucanne
nopra, agpeca
pexXUM nopTa
aocrymna
#xxBF — Brurouenue TeHEBOro pexuma nopros; pazpemienue 3anucu B [13Y, renepanus NMI,
RW always azpemenue 3amvcu B fontROM.
7..5: ycranaBnuBaiite B 0 17151 COBMECTUMOCTH
4: ecm 1, pa3penieHo cpabarsiBaHue anmaparHoi toBymkd. 0 mocue copoca. CM. cTp.
24,
3: I'erepanms NMI st mporieccopa. NMI Beimaércs npu nepexozne 6ura u3 1 B 0. 0 mocne
copoca.
2: ecim 1, To paspemaercs 3arpyska B font rom. 0 nocie copoca. Cm. crp. 19.
1: ecnu 1, o 3amuck B [13Y paspemiena. 0 mocie copoca.
0: eciu 1, TO BKJIIOUEHBI TeHEBBIE MOPTHL. 0 Tociie copoca.
But 0 3TOro nopra uMeeT MPUOPHUTET HaJl IPYTUMHU Clloco0aMy BKJIIOUEHHST TEHEBBIX
MIOPTOB: TEHEBOH PEeXHUM BKIIIOYaeTcst 6€3yciioBHO Ipy 3arucy 1 B atot 6ourt. [Ipu 3anucu 0
BKJIIOYEHHE TEHEBOTO PEXKHMMA YIIPABIIETCS] JPYTMMH CIOCO0aMH, HAIPUMep ITOPTOM
#xx77 nunu nepexonom B TR-DOS. Jlannslit Out ne sxarouaem TR-DOS.
Hanneni nopt omcymcmeyem B ATM2.
ITpu urennu: 6utel 4:0 — mocieaHee 3aMMCAaHHOE 3HAUYEeHUE, OUTHI 7:5 — HE ONpeaeeHBI.
#xx77 #FD, BxurtoueHue TEHEBOTO pekiMa IMOPTOB; pa3penieHne paboThl IUCTIeTIepa TaMsTH,
WO shadow | #BD, paspelleHre 3aicy MaIuTpPbl, YIpaBlieHne TypOo-pe)KUMOM, YIIpaBicHUE
#BF, BUJICOPEKUMAMU.
ng 2..0: ynpasnenue Bugeopexumamu, 011 mocie copoca. Cm. ctp. 14.
F
#BC,, 3: ynpasnenue Typoo-pexkumom. 0 mocie copoca. Cwm. ctp. 14.
#BE, A8: 0 — BrIKiTIOUEHUE AucneTdepa mamsth. 0 mocie copoca. Cum. ctp. 10.
#FE
A9: 0 — ynepxanune pexxnma BrimrodeHnss TR-DOS u TereBrIx moptos. 0 mocine copoca.
Cwm. ctp. 10.
Al4: 0 — pazpemenue 3anucy nauTpsl. 1 mocie copoca. Cwm. crp. 15.
#xxF7 #3F, #7F, | Yopasnenue nucnerdepom ctpanuil. [lopter #3xF7, #7xF7, #BxF7 u #FxF7 otHOCSTCH,
WO shadow | #BF, #FF, |coorBeTcTBenno, k okaaM #0000..#3FFF, #4000. #7FFF, #8000. #BFFF u #C000.. #FFFF.
#37, #77, | ®opmar noptoB #xFF7:
#B7,#F7, |15 0: uHgepcHble OUTHI HOMEpPa CTPaHMIIBI, BKIIIOYAEMOTO B OKHO ITporueccopa. JJocTymnHbI
#3B, #7B, || 16k crpanmmst ¢ Homepamu 0..63 O3V (scero 1 meraGaiit) i crpanmms: 0..31 T13Y (scero
#BB, #FB || 512 xuno6aiir, 6ut 5 UTHOPHPYETCH).
6: out «ramnromy: eciu 0, TO B JTaHHOM OKHe Tiporieccopa Bkirodaercs 113V, ecmm 1| —
o3Vv.
7: out «dos7ffd»: eciu 1, T0:
it O3Y — B TaHHOM OKHE MPOUCXOAUT MOAMEHA MITATIIUX 3 Win 6 OUT (B 3aBHCUMOCTHU
ot pexxuma ZX Spectrum 128k mnm pentagon 1024k) HoMepa cTpaHUIIBI HeuHsepCHbiMU
6utamu u3 mopra #7FFD.
Juis T13Y — npoucxoauTt moaMeHa MIIaIiero OuTa HoMepa CTpaHHUIIBl CHTHAJIOM
siurtoaeHust TR-DOS (1 ecmm TR-DOS Biimtouen). Kpome Toro, mpoucXoauT BKIIOUESHIE
teneBbIX opToB M TR-DOS («Bxox B TR-DOS»), ecnu B TaHHOM OKHE TPONU30HAET
BBINIOJTHEHHE KOJIa O cMelieHus #3Dxx.
®opwmar noptoB #x7F7:
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Anpec Crapmmue Onucanne
nopTa, ajpeca
pexXuM nopra
aocTyna
7..0: unsepcuoie buthl HOMepa cTpanuibl O3Y, BKIHOYAEMOro B OKHO MPOIECCopa.
Hoctymnasl 16k crpanutis ¢ Homepamu 0..255 (Bcero 4 merabaiita).
®opwmar noptoB #xBF7:
0: Pexxum read-only st cooTB. okHa. 1 — pexxum read-only Brmouén. 0 mociie copoca
KoMIbloTepa. JlelicTByeT B T.4. 1 Ha ROM-cTpanu1bl, npeanaras 0MOJIHUTEIbHBIHA
YpOBEHb 3alIUTHI OT 3anuck B ROM.
Cwm. ctp. 10.
#7FFD — [epexmtouenne crpanun B okHe #C000.. #FFFF st pexxumos pentagon 1024k n ZX-
WO always Spectrum 128k, mepexiroueHue 3KpaHoB, 61okupoBka 128k mist pexuma ZX-Spectrum
128Kk, BHIOOp KapThl HAMSITH.
B pexxume ZX Spectrum 128k:
6..7: He ucn. | 5: ipu 3anucu 1 |4: BBIOOp KapThl 3: BBIOOD 2..0: 3ameraroT
OrmokupyeTcs namsaty. 0 mocie | akpana. 0 mocie | Mmiagmue 3
JaabHerIas cOpoca. copoca. OuTa HOMEpa
3aIKCh B IOPT CTpPaHHIIBI,
#TFFD, o €CJIN TaKoe
nepexosa B 3aMelleHue
peXHM pentagon paspereHo Jyis
1024k nnm o KaKoro-moo
cbpoca. 0 mocie OKHa (CM.
copoca. omnmcaHue
noptoB #xxF7).
0 mocne
cOpoca.
B pexxume pentagon 1024k:
7..5,2..0: 3amemaroT npu 4: BpIOOp KapThl MamsTh. | 3: BEIOOp dKpaHa.
HEO0O0XOAUMOCTH MIIaamme 6 OuT
HOMEpa CTPaHHUIIBI.
Cwm. ctp. 10, 16.
#EFF7 — VYrpasnenue TypOO-peXKUMOM, YIIPaBJICHNUE BUACOPEKUMAMH, YIIPaBICHNE pexuMamu ZX-
WO noshad Spectrum 128k / pentagon 1024k, sxmtoueHue HyineBoit crpanuisl O3Y B OKHO
#0000..#3FFF, ynpaBneHue JOCTYIIOM K IOPTaM SHEProOHE3aBUCUMOM MaMsITH U YacOB.
7: 1 pa3pemiaer JOCTyN K IOPTaM SHEProHE3aBUCUMOM aMSATH U YaCOB B HETEHEBOM
pexuM. Cum. cTp. 28.
3: 1 BxutouaeT B okHO #0000..#3FFF nynesyto crpanuiy O3Y. Vimeet nmpuopuTer HaJ
HacTpoikamu aucrierdepa namsata. Cm. ctp. 10.
2: 1 Brimrovaet pesxkum ZX Spectrum 128k. 0 — pexum pentagon 1024k. Cum. ctp. 10.
4: ynpasnenue Typoo-pexxumom. Cum. ctp. 14.
5, 0: ynpasnenue Buaeopexumamu. Cum. ctp. 14.
3HaueHune Bcex OUT nmopra mnocie copoca — 0.
#DFF7 — VYcraHoBKa ajipeca siueiiku SJHEeproHe3aBUCUMOM MaMsTH U YacoB.
WO Ipumeuanue: B HereneBoM pexxume nopt #DFF7 nocrynen B 3aBucuMocty ot outa 7
noshad nopta #EFF7. B reneBom pexume nmopt #DEF7 noctynen Bcerna.
Cwm. ctp. 28.
#DEF7
WO
shadow
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Anpec Crapmmue Onucanne
nopTa, ajgpeca
pexXuM nopTa
AocTyna
#BFF7 — UreHne/3annch ssYSHKH SHEPrOHE3aBUCUMOM TTAMSITH U 4acOB.
RW Ipumeuanue: B HereHeBoM pexxume mopT #BFF7 mocrtyrien B 3aBucuMocta ot Outa 7
noshad mopta #EFF7. B TeneBom pexume opt #BEF7 noctynen Bcerna.
Cwm. ctp. 28.
#BEF7
RW
shadow
#xxBE #00, #01, | ITopTel uTeHUst KOHGUTYpaIK KoMIbioTepa. CM. cTp. 22.
RO always | #02, #03,
#04, #05,
#06, #07,
#08, #09,
#0A, #0B,
#0C, #0D,
#0E, #0F,
#10, #11,
#12
#xxBE — Iopt Boccranosnenust Mannuura okHa #0000..#3FFF npu Beixone uz NMI. Cu. ctp. 24.
WO always
#xxBD #00, #01 | YcraHoBka miajiiel U cTapiiei yacTu ajpeca annapatHoi JoBymku. Cm. ctp. 24.
WO always
#xx3B #BF, #FF | Ypasnenue pexumom ULAPLUS. Cwm. cTp. 19.
WO always
#xxFE — Urenue:
RW always ‘ 7:1 ‘ 6: tape_in ‘ 5:0 ‘ 4..0: keyboard
3anuce:
‘ 7..5: He ucr. ‘4: beeper ‘ 3: tape out ‘2..0: 1BeT 6opaopa ‘
YcranasnuBaert 11BeTa 6opaiopa 0..7.
Cwm. ctp. 26, 16.
#xxF6 — [omHOCTRIO NyOmUpyet dyHKImoHan nopra #XXFE, 3a nckimroueHreM Toro, 9to
RW always ycTaHaBIMBaeT IBera oopopa 8..15.
Cwm. cTp. 26, 16.
#xxFB — [opT BEIBOA 8-OHMTHOTO 3BYKa (cOVOX). CM. cTp. 26.
WO always
#FFFD — 3armmck — BEIOOp HOMepa peructpa AY/YM
RW always Urenue — yTeHne conepkumoro perucrpa AY/YM
#BFFD — 3armmck — 3amuck B peructp AY/YM
WO always
#xx1F —_ UteHne cOCTOSTHUSI UTPOBOTO MaHumyssitopa (kempston-mkoiicTrka).
RO noshad 70 |60 |50 [4Fie [3:Up |2Down |I:Left |0:Right
Cwm. ctp. 27.
#FADF — KHorku 1 xosieco kempston-MbIIIKH.
RO always 7..4: Wheel counter 31 |2MMB | L:RMB |0:LMB

Cwm. ctp. 27.
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Anpec

nopra,

pexumM
Ja0CTyna

Crapmmue
ajgpeca
nopTa

Onucanme

#FBDF
RO always

X-koopauHara kempston-mpimku. Cm. ctp. 27.

#FFDF
RO always

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

#xx77
RW noshad

Vmpasnenue curnaiom CS Ha SD-kapty. Cum. ctp. 34.

#xx57
RW noshad,
shadow

OobwmeH nanabMu ¢ SD-kapToif, ynpasienue curaaaoM CS ma SD-kapty B shadow-
pexume. Cum. ctp. 34.

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

Pa6ora ¢ IDE-mmnoit. Cwm. ctp. 35.

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

[Hopte! KoHTpOIIIEpa AMCcKOBOAA. CM. cTp. 37.

#xxFF
WO shadow

ITopT KOHTpOIIEpa AUCKOBOAA U 00HOSpeMeHHO TIOPT 3allUCU NATUTpPhL. Beimonnser
(YHKIHUIO 3aITHCH TaTUTPHI Ipu ycTanoBieHHOM A 14=0 B mopte #xx77 (WO, shadow).
Cwm. ctp. 15, 37.

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

JlononHUTIIBHBIE TOPTHL A1 SMynauuu BI'93. CoxpaHAIOT 1 4MTalOT NOCIEaHEe
3anucanHoe 3HadyeHue. Cm. ctp. 37.

#xxEF
RW always

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

#FD (RO),
4FE, #FF

Hopter RS232. Cwm. cTp. 38.
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11 UcTtopusa Bepcumn 6azoBomn KoHdurypaumm

11.1 Bepcus 27.10.2014

* Jlo6asneHo onucanue pynkiuu readonly Ha ctpanuiel namartu (nopt #xBF7).

11.2 Bepcus 01.10.2014

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

* JloOaBneHO YTEHHUE COCTOSIHHS KOHTPOJIbHBIX KiaBuil kiaBuatypel PS/2 (Ctrl,Alt,Shift) B
RTC peructp D;

* H3menena nporeaypa oOpabOTKH KOHTPOJIBHBIX KOMOWHAITMH C KiIaBuaTypsl PS/2.

11.3 Bepcus 29.09.2014

*  VYrouyneno noseaenue NMI (nmpuBeeHO B COOTBETCTBUE C TEM, UTO PEAJIBLHO €CTh B XKeJie3e)

*  Onucano pacmupenne ULAPLUS

11.4 Bepcus 18.05.2014

* JloGaBneHO omucaHKWe YTEHMsI pa3auyuHbIX (aroB AVR.

11.5 Bepcusi 15.05.2014
* Jlo6aBnena BozmoxHOCTh pabotsl c EEPROM ATMEGA128;

* JloGaBneHa ormpaBka koMaHabl cOpoca PS/2 kmaBuarype, B cirydae ommoOku paboTsl ¢ PS/2
KJIaBUATypOW;

* Hcnpasiena ommoOka paboThl ¢ HEKOTOPhIME PS/2 MbIramu.

11.6 Bepcusi 13.04.2014

* Hcnpasiena ommOka npu paboTe ¢ MOJIb30BaTeIbCKOM PACKIIAAKON KIIaBUATYPBHI.

11.7 Bepcus 08.11.2013

*  JloGaBnen pexum «601 .

11.8 Bepcus 29.11.2012

* JloGaBneHa anmaparHasi JIOBYIIKA.

11.9 Bepcus 13.02.2012

e JloGaBnen goctymn k PS2 kmaBuarype;

® I/IcnpaBneHa OIIMOKa KIIaBUAaTypPhbI HPOABIAIOIIAACA ITPU HAXKATHU HCCKOJIBKUX KJIABUIII,
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* Cxoppektupoana padora IDE koHTpomiepa;
» JloGaBneH TEKCTOBBIM BUJICOPEKHUM B OTHON CTPAHUIIE;
* H3meneno onucanue Bxozna B NMI B cooTBeTcTBHHU ¢ M3MEHEHUSIMU B npoiiuBke FPGA;

* JloGaBneHa B onuMcaHue CBOAHAS TaOJIMIa TIOPTOB.

11.10 Bepcusi 29.09.2011
* Jlo6aBnen ®AITY nng BI'93;
* CkoppextupoBaHa 06pabotka muHuu RTS koMMyHHKallMOHHOTO TIOPTa;
*  Jlo6agsnen Bei6op BCD/HEX B smymsitinu pa6otsl GLUK vacos;

* U3wmenen anroput™m oOpadbotku NMI.

11.11 Bepcusi 11.06.2011
* Jlo6aBnen o6padorunk NMI;

* JloGaBneHa paboTa C TEKCTOBBIM PEKHUMOM U TTOAJIEP)KKa MPUPTOB;
*  CkoppekTHpoBaHa Mpoueaypa HHunuanu3auuu PS/2 meimy;

* JloGaBneno ympasienue NMI ¢ BHEIIHMX KOHTAKTOB (Ju1s miar revision Au B -
3aMbIKaHUEM KOHTAKTOB “Turbo”).

11.12  Bepcus 11.05.2011

e JloGaBneHa nmojiep>KkKa HATUBHOTO PEXKHUM IS JSHUTENs ckopoctn RS232;

*  YuureiBaercs ynpasieHue yMmHoxureneM 9actoTsl [CS501M (s mutat revision C).

11.13  Bepcus 26.04.2011

* JloGaBneHa moaaep:kka KOMMYHUKalIMOHHOTO HHTepdeiica (RS232);
* IloBblmeHa HaaexxHOCTH 3arpy3ku FPGA;

* IloBeimena HagexHocTh padboTsl ¢ RTC (ncnpasnena ommoOKa, TPOSBIISIONIAsACS HA
HEKOTOPBIX IJ1aTax).

11.14  Bepcus 30.03.2011

* [lompagriieHo onucaHUE MOPTOB KEMIICTOH-MBIIIIKH.

e JloGaBneHO omMCcaHNE KOBOKCA.

* [lomparieHbl peKOMEHIyEMbIC 3HAYCHUS CTAPILETo OaiTa ajpeca it mopra #xx77.
* Jlo6aBieHO OMHMCAHKE MOIICPIKUBACMBIX BUICOPEIKUMOB.

» Jlo6aBneH nocTym K qononHuTenbHbIM ssueiikam NVRAM (0x40..0xEF).
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11.15  Bepcus 07.12.2010

» JloGaBneHa perynupoBka paspemnienus PS/2 mpimm.

*  Mannep knaBuarypsl PS/2 B ZX peanuzoBan 0e3 ucrnonb3oBanusi RAM MukpokoHTposiepa.

11.16  Bepcus 29.11.2010

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

* Tlomneprkan mamnmep kiaaBuatypsl PS/2 B ZX 11 BceX TOMONMHUTENBHBIX KOJOB KIIaBHATYPhI
(EO xx).

® CKOppGKTHpOBaH MCHCIZKCP NaMATU U BUAUMOCTD IIOPTOB B PA3JIMYHBIX PCIKUMAX.

11.17  Bepcus 17.10.2010

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

*  CkoppekTrpoBaHO ynpasieHue pecetamu ¢ PS/2 knaBuatypsl («F12» u
«CTRL-ALT-DELY).

* PeanmsoBan meHemxep s Beell namsatd (ROM u RAM).
*  OnrumusupoBana padora ¢ PS/2 ycrpoiictBamu.
* Tlognepxxan manmep PS/2 B ZX kitaBuatypy (moka 6e3 BO3MOXHOCTH PETAKTUPOBAHUS).

* PeanuzoBanbl pacmmpenus nemo-ide.

11.18 Bepcus 30.03.2010

* Hcmnpasnena ommbka 3arpy3ku FPGA.

11.19 Bepcus 28.03.2010

* Hcnpasiena o6pabotka omu6ok PS/2 mpimm. PenHumnuanu3anus Ml B caydae OO0k
oOMeHa.

* Tlopneprkka moiydeHus: Bepcuu 06a30Boi KOHPUrypanuu u OyTioajepa.

* Hcnpasiena o6paboTka ommbOK TaiiM ayta oomena ¢ PS/2 ycrpoiictBamu.

11.20 Bepcus 24.03.2010

® I/ICHpaBHCHO IIOBCACHUC CBECTOAMOAA ITUTaHUA (PWI' Led), TCIICPb BBIKJIHOYACTCS €CIIU
OCHOBHO€ IIMTAaHHUEC OTKIIFOYCHO.

*  Vmpasnenue curHasioMm NMI Ha ZX ¢ nomotkio kHonkH «Print Screen» PS2 knaBuarypsl.

*  Mirkuii coOpoc koMiproTepa (6e3 nepesarpysku fpga) npu 3aMblKaHUH KOHTAKTOB «Soft
reset» Ha Iare.
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11.21 Bepcus 10.03.2010

Jo6asnena nnaukanus pexuma TV/VGA na unaukarope «Scroll Lock» PS2 knaBuatypsr
(ropstuii cBetonuon — VGA, He ropsmuit TV).

Hcnpasnena ommbka otodbpaxxkenust NVRAM, ucnonszyemoii B GLUK, 8 NVRAM
PCF8583.

Hcnpasnena ommbka B amynsauuu yacoB GLUK, peanuzoBana smynsuus Update flag B
peructpe C.

PeanuzoBaHo coxpaHeHue pexuma komnbrorepa B NVRAM.
Jlo6aBneHa noaiepkka MeEXaHnIeCcKor ZX KIIaBHATyPHI.

Jlo6asnena nognepkka Kempston mxoiicTuka.

11.22 Bepcusi 04.02.2010
bazogas Bepcus (1.00 B SVN).
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