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1 BBeaeHue

[Ton 6a30Boii KoHurypanueit komneiorepa ZX Evolution noapasymeBaercst KOHQUTypauus,
KOTOpasi IOCTABJISIETCA U NOLIEPKUBACTCS IIpousBoauTeneM. IIpoussoaurens oCymecTBIsAET
NOJICPKKY U Pa3BUTHE 3TOM KOHPUTYpallMy U UCIIPaBICHUE HalICHHBIX B Hel ommnbok. [pynmna
NedoPC He nonaep:xuBaeT KOHPUrypanuyu CTOPOHHUX pa3padOTYUKOB, B CiIydae MpoodiieM ¢
TaKUMH KOHPUTypaLusMu, oOpamaiTech HEMOCPEACTBEHHO K X Pa3paboTYMKaM.

bazoBas koH(UTrypauus COCTOUT U3 CIAETYIOIUX KOMIOHEHT:
*  Kougurypanus s FPGA EP1K50QC208;
* Ilporpamma nns mukpokontposuiepa ATMEGA128.

Kondurypanus nocrasnsercs B Buae OuHapHoro ¢aiina (zxevo fw.bin), KOTOpsIii MOXXHO
3arpy3uth B MuKpokonTpoiiep ATMEGA 128 ¢ nomorpio BOOTLOADER'. OGHOBiIeHME
KoH(purypauui, Taxke npoussoaurcs ¢ nomombio BOOTLOADER.

Kongurypanus FPGA unterpupoBana B nporpaMMmy MUKpOKoHTposuiepa. Kondurypuposanue
FPGA npou3sBonuTcs py BKIIFOYEHUH WM JKEJIE3HOM cOpOCce KOMIBIOTEPA.

HN3meHeHne BEepCcuun 0a30Boi KOH(bHpraI_[I/II/I noapasymMeBacT UBMCHCHUC 000 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

VYipasinsroniue TpyIibl KOHTAaKTOB KOMITbIOTEPA, IPEIHA3HAYEHBI /TS YIIpaBiieHus: paboToil
KOMIIBIOTEpA C IOMOIIBIO MTOICOCIMHEHHBIX K HUM 3JIEMEHTOB yIpaBlieHHs (HapuMep KHOIOK Ha
KOpITyCcE KOMITbIOTEPA).

2.1 Hard reset (nonHbIl c6poc)

['pynna xontakroB «Hard reset» ocyiecTBisieT NOIHbIN cOpOC KOMITBbIOTEPA (C Mepe3anyCcKoM
MIPOIIMBKY MUKPOKOHTpoJIIepa U nepenporpammupoBanneM FPGA) npu 3aMbIKaHUM KOHTaKTOB.
QOYHKIMOHUPOBAHHUE HE 3aBHCUT OT UCHOIb3YEeMON KOH(PHUTypaIii KOMIIbIOTEpA.

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

Buumanmue! Hard Reset ne obecneuusaem coxpaHHOCTh COAEPKUMOTO TTAMSITH KOMITHIOTEPA
(manpumep, RAM-1CKOB MM CTPaHUUYEK C UCXOAHBIMU TEKCTAMH B aJIaCMeE).

2.2 Soft reset (Msickuli c6poc)
@OyHKIMY TpymIa KOHTaKTOB «Soft reset» 3aBUCAT OT KOHPUTYpAITUH.
B 6a30B0ii kKOH(UTYpaLMU HA ATy TPYIITY KOHTAKTOB BO3JIOKEHBI JBE (DYHKIUU:
*  MATKHI cOpOC KOMITbIOTEpPA (COPOC MpoIieccopa U BHYTPEHHUX PETUCTPOB fpga);
* BKIIoueHue/BeIKIIOueHne ATX Orioka muTaHwms.

PexoMenmyercs mpu ucnosb3oBaHuu cTanaaptHoro ATX kopryca noJacoequHUTh K KHOTKE
«Power» kopiyca. B 3Tom ciiydae BKITIOUEHHE KOMITBIOTEpA OCYIIECTBIISIETCS OJHOKPATHBIM
Ha)kKaTMeM KHONKH. OTKIIFOUEHHE KOMIIBIOTEPA OCYLIECTBISAETCS JOJTOBPEMEHHBIM HAaXKaTHEM B
TEYEHHUH S5 CEKyH].

KparkoBpeMeHHO€E 3aMbIKaHHE KOHTAKTOB Oy/1eT OCYLIECTBIATh MATKUI cOpPOC KOMIIBbIOTEPA U
YCTaHOBKY HyJeBo# cTpaHuiisl ROM.

Msirkuit cOpoc obecrieunBaeT COXpaHHOCTh COAEPKUMOTO MaMSITH KOMIIbIOTEpa.

2.3 NMI (noda4ya HemacKupyemMo20 rnpepbieaHusi Ha npoueccop Z80)
@yHKIUYN rpyninbl KOHTakToB « NMI» 3aBuCAT OT KOHpUTYpanuu.

B 6a30B0i1 koH(UTypanuy Ha 3Ty TPYIITy KOHTAKTOB BO3JIOKEHB! (DYHKIMU TTOIa4H
HEMAaCKHUPYyEMOT0 IIPEephIBaHUs ITpoLeccop Ha nporeccop Z80 (aHaI0rM4yHO ONMUMCAaHHOMY B 3.5).

Buumanmue! J{ns revision A u B miat 3ta rpymnmna KoHTakToB HaszbiBaeTcs « Turboy, HO
UCIIOJIB3YETCs KaK KOHTAKThI IS yrpasiieHus NMI.
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3 OononHuTtenbHble PyHKUMN PS2 KnaBnatypbl

[Tpu ucnons3oBanuu PS2 xinaBuarypsl ¢ komnerorepoMm ZX Evolution MOXHO HCIIONB30BaTh
JIOTIOJIHUTENIbHBIE BO3MOXKHOCTH I10 YIIPABIECHUIO KOMIIBIOTEPOM:

*  MATKHil cOpoC KOMITBbIOTEPA;

*  OJHBIN cOPOC KOMIBIOTEPA;

* mepekioueHue pexxuma BuneoBbixona (TV/VGA);

* MEepeKIIoueHue pexxruma aynnobixoza (beeper/tapeout);

* nogada NMI na npoueccop Z80.

3.1 Msiekut c6poc komnbromepa (soft reset)

Msirkuit cOpoc KOMIBIOTEPaA OCYIIIECTBIISCTCS C TIOMOIIBIO KPaTKOBPEMEHHOTO (MEHEE SCeKyHT)
Haxatusd Kiaasumu «F12».

3.2 lMonHskIlt c6poc komnbromepa (hard reset)
[TonHbIi cOpOC KOMITBIOTEPA C KJIABUATYPBI MOXKHO OCYIIECTBUTD JABYMsI CIIOCOOAMHU:

e JlnutenbHBIM HakaTueM KiIaBUIIHN «F12» (IIUTEIBHOCTHIO SCEK), OTKIIIOUECHUE TUTAHUS B
ATOM CJIy4yae He MPOU3BOIUTCS;

* Haxaruem xomOunanuu «Ctrl-Alt-Del», oTkmioueHre mUTaHUs B 3TOM ClTydae He
MPOU3BOIUTCH.

3.3 lNepeknroyeHue pexxuma sudeoebixoda (TV/VGA)

Tak kak ncnonb3yercst 00beIUHEHHBIH BUAECOBBIXO] (B CBA3U C OrPaHUYEHUEM KOJIMYECTBA HOT
mukpocxemsl EP1K50QC208), To Heo0X0AMMO YCTaHOBUTD PEKUM BHICOBBIXO/A:

* TV — ckannabiep OTKIIIOYCH, BUACOBBIXOJ Pad0TaeT C TEJICBU3UOHHON Pa3BEePTKOIi;
*  VGA — BritoueH ckangabnep, BuaeoBbixoa padoraetr ¢ VGA pa3BepTKOii.

[Tepexmtouenue pexxuma BuaeoBbixona (TV/VGA) ocymiecTBiIsIeTcst ¢ TOMOIIbIO KitaBui# «Scroll
Lock». Mnaukanus pexxuMa oCyIecTBISIETCS ¢ MoMoIbio cBeroauoaa «Scroll Locky kmaBuarypsl.
Caerslleecsi COCTOSIHHE CBETOIMOIa COOTBETCTBYEeT VG A pexXnMy KOMIIBIOTEPA, OTCYTCTBHE
ceeyeHus — TV pexumy.

Bpemennsie napamerpsl curnana VGA dopmupyembie ckaHaa0lIepoM OTIHYAIOTCS OT
CTaHJAPTHBIX, YTO MOXKET OBITh MPUUUHON OTCYTCTBUS M300pakeHus: Ha Bamem VGA moHuTOpE.
CrernuanbHO JIS TAKUX CIIy4YaeB BBEIEH PEXKUM C M3MEeHEHHOH pa3BépTroit («60I'»). Mcnonb3yiiTe

xoMOuHarwro kiaBuil «Shift+ScrollLock» mist mepexiroueHus: pe:KUMOB BUICOBBIXOAA
TV60/VGA60.

Pescum «600'y» asnaemces necmanoapmuwvim 01 ZX Spectrum coemecmumo2o npocpammHo2o
obecneuerus u Modicem ObIMb NPUYUHOU €20 HEKOPPEKMHOU pabomul (YycKopeHue, 3amedieHue,
3asucanue). NedoPC ne pexomerndyem nocmosnHo noiv308amucs pescumom « 601 y», mem bonee
pazpabamuvléams CneyuaibHo 01 He2o NPOSPAMMHOe obecnedeHue.
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Buumanmue! UToObI COCTOSIHHE PEXUMa COXPAHSIOCH MPHU BBIKIIIOYEHUH KOMITBIOTEPA, HEOOXOIUMO
YCTAHOBUTH OaTaperky.

3.4 lNepeknroyeHue pexxuma ayouoebixoda (beeper/tapeout)

Tak kak ncnonb3yercst 00beTMHEHHBIN ayAMOBBIXO/ (B CBA3U C OrPAaHMYEHHEM KOJIMYECTBA HOT
mukpocxembl EP1K50QC208), To Heo0X0quMO yCTaHOBUTH PEKUM ayAHOBBIXOJA:

* beeper — Ha ayIMOBBIXO] ITOJIACTCS CUTHAJ COOTBETCTBYIOLIMI BBIXOY beeper;
* tapeout — Ha ayAMOBBIXO MOAAETCS CUTHAJI COOTBETCTBYIOIIMM BBIXOAY tapeout.

[TepexnroueHne pexxnma ayauoBbixona (beeper/tapeout) oCcyIecTBISETCS C TOMOIIBIO KIABUIIH
«Num Lock». Maaukarus pexxuma OCyIIecTBISETCs ¢ ToMOoITbi0 cBeToanoaa « Num Lock»
KJaBuarypbl. CBeTsllleecs: COCTOSIHUE CBETO/INO/Ia COOTBETCTBYET tapeout pexxumMy ayaruoBBIXOAA,
OTCYTCTBHE CBEUEHHSI — beeper pexumy.

Buumanmue! UToObI COCTOSIHHIE PEXXUMa COXPAHSIOCH MPHU BBIKIIIOYEHHH KOMITBIOTEPA, HEOOXOIUMO
YCTAHOBUTH OaTapeuKy.

3.5 lNodaya NMI (Hemackupyemoeo npepbieaHusi) Ha npouyeccop Z80
[Togaua NMI Ha nporeccop Z80 ocymecTBIsSeTCs IByMs CIIOCOOaMH:
* ¢ nomomnisio kiaBuim «Print Screeny» PS/2 knaBuatypsr
* TIlepeBonom Outa 3 mopta #xxBF u3 1 B 0 (cm. cTp. 41)

* VYcranoBkoi anpeca jgoBymiky B moprax #00BD/#01BD (cMm. ctp. 24) u paspemieHus
nopymiku 6utoMm 4 nmopra #xxBF (cMm. cTp. 41)

3.6 Pecynupoeka pa3peweHusi PS/2 mbiwu

PerynupoBka paspemienus PS/2 Mpliu BO3MOKHA TOJBKO IS MBIILIEH, KOTOPbIE TOAAEPKUBAIOT ITY
¢dynkuuio. Kak npaBuiio 3To onTHYecKre U Ja3epHbIC MBIIIH.

JlnanaszoH noiep>KUBaeMbIX pasperieHuil 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

PerynnpoBka MpoOMCXOAUT OHOBPEMEHHBIM Ha)KaTHEeM JBYX KiaBuIll PS/2 Mpliu (Je€Boi U paBoii)
U yrpasisitolied knaBumu 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 3HaueHUE pa3pelieHns: COXPaHsIIOCh MIPU BBIKIIIOYEHUH KOMITBIOTEPA,
HEOOXOIMMO YCTaHOBUTh OaTapeiky.
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4 ApxuUTeKTypa: obLime nosoxeHus

7ZX Evolution umeet Ha 60opty 4 meradaiita O3V u 512 kunobaiit 113V, koTopbie 1OCTYITHBI UYepes
CIeqyoIIre MOJENHU yrpaBieHus naMateio: ZX Spectrum 48k, ZX Spectrum 128k (mopt #7FFD),
pentagon 1024k (anpecanus uepes mopt #7FFD), ATM2 (agpecamust merabaiita O3Y), a Takxe
JIOTIOJTHUTENbHBIN pexkuM aapecauuu Becex 4 meradaidt O3Y. Bee 512 kunoo6aiit [13Y aapecyrorcs
o Moziea ATM?2, mpu 3TOM JIOIOJHUTENBHO CYIIECTBYET BO3MOXKHOCTH 3anucu B [13VY, kotopoe
peanu3oBaHo Ha Mukpocxeme flash-namsTu.

B apxutekType koHTpOuiepoB AuckoBoaa beta-disk mosiBiisieTcst IOHSITHE TEHEBBIX MTOPTOB,
JIOCTYIIHBIX TOJIBKO IIPH OIIPENEIEHHBIX yciloBusaX. B komnbrorepe ATM2 nosisisirorcst
JIOTIOJTHUTENbHBINA HA0Op TEHEBBIX NOPTOB (MCIOIb3YEMBIX, B YaCTHOCTH, JJIs1 YIIPABICHUS
HaMsThIO) U TOTIOJTHUTEIbHbIE CIIOCOOBI BKIIFOUEHUSI TAKUX MOPTOB (B YACTHOCTH, PEKUM

yaep KaHus TEHEBOTO pexxuMa TipH BeimoiaHeHuu u3 O3Y). Ognako, B ATM2 ocTtaércs onHO3HaYHAs
CBSI3b MEXY TeHEBbIM pesxuMoM u BkitoueHuem [13Y TR-DOS. B apxutektype ZX Evolution npu
NoJHOU nojaepxke pexumoB ATM?2 nosiBiisseTcss BO3MOKHOCTD yIepyKaHUS TEHEBOTO pexumMa
noptoB 6e3 Briroyenus [13Y TR-DOS.

Konuenuus noptos BBoaa-BbiBoaa 1 ZX Evolution cyiecTBeHHO OTIMYaeTCs OT OHOM B APYTUX
CIEKTPYM-COBMECTHMBIX KOMIbIOTEpOB. [Ipex e Bcero, nemmudpanus Bcerna IpoUCXoIUT Kak
MUHUMYM 10 8 MutaqmumM 6utam. KauecTBeHHO oTiIMyaeTcst JIOrTuKa OJIOKUPOBaHUS TIOPTOB KapTaMu
ZX-Bus: eciu B APYrUX CIEKTPYM-COBMECTUMBIX KOMITBIOTEPAX KapThl OIOKUPYIOT HOPTHI
MaTEepUHCKOM IUIaThl (M IpYT pyra, pH HaJU4YUK HECKOJIBKUX cJI0TOB), To B ZX Evolution,
HA000POT, Bce MOPThI, IPUCYTCTBYIOLINE HA MaTEPUHCKOM Tu1aTe, He 'noxoaaT' 1o kapt ZX-Bus.
Mexanm3m IORQGE ucnonb3yercst kKapramu JIUIIb U1t OJIOKUPOBAHUS JIPYT ApyTa (B MOPSIIKE
pacrnionoxeHus B ciorax). OTcroza ciieyeT BaXXHbIH BBIBOA — J100BIE KapThl, AyOnupyromnme
KaKyI0-1100 (QyHKIHOHAIbHOCTh MAaTEPUHCKOM IJIaThl (MMEIOILME TIOPTHI, COBIAJAIOIINE C
cymectByromumu B ZX Evolution), Takie Kak KOHTpOJIJIephl KJIaBHaTypbl, MbIKH, IDE, SD-kapt u
T. 1., paboTatk He Oyoym.

B nanpHeiimem Ui KaXJ10ro HOPTa YKa3bIBAKOTCS PEKUM €0 BUAUMOCTH (TEHEBOM JOCTYIEH
Bcerna: «shadowy, «noshady, «alwaysy), TOCTYITHOCTb €r0 ISl YTEHUS WU 3alUCH (TOJIBKO
YTEHUE, TOJIBKO 3alUCh, YTeHUE U 3amuch: «KRO», «WO», «RWy). Taxxke yka3blBaeTcs aJpec nopra
mu60 B Buje «#xxFE» (nemmdpanms Tonpko mo muiaammm 8 ouram), mudo B Bune «#7FFD»
(memmmmdpanus He TONbKO Mo MitaammM § 6utam). [lepBeiif BapuaHT ykazaHus agpeca mopra
IPUMEHSETCS TaK)Ke U B ClIydyae, eclid Kakue-1100 ajgpecHble TUHUU A8..A15 ncnonab3yroTcs Kak
UH(POPMaLMOHHBIE BXO/IbI (HanpuMmep, Habop MOPTOB IS MEPEKIIOYeHNs CTpaHull B 16k okHax
npoueccopa: #3FF7, #7FF7, #BFF7, #FFF7), npu 5TOM B OlKMcaHuu NOPTa yKa3bIBAIOTCS
KOHKPETHBIE 3HaU€HUsl cTapiiero 6aira ajgpeca, KOTOpbIe TOJIBKO U CIIEAyeT UCIONIb30BaTh. B
ciydae ykazanus 16-OMTHOTO ajpeca mopTa, KOHKPETHBIE OMTHI CTAPIIETO aIPECHOTO OaiiTa,
UCIIOJIb3yeMbIe TPU AU PALNU, HAMEPEHHO He YKA3bl8aomc s U MOTYT U3MEHSIThCS OT MPOIIUBKH
K TIPOIINBKE.
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5 ApxuTeKkTypa: ynpasrieHue namsaTbio

VYopasnenue namsatsio B ZX Evolution Bo MHOroM cxoske ¢ yrpasieHueM namstbio B ATM?2.
[TpuHIMNMAaIbHBIE U3MEHEHHSI KacaloTCsl BOSMOXKHOCTH ajpecauuu Meradaiita O3Y uepes nopr
#7FFD (monens pentagon 1024k) u agpecarum 4 meradaiit O3Y.

B kaxoe 16k okHO mpolieccopa MOXKHO MPOU3BOJIBHO BKIIFOUATh J00y10 U3 16k crpanun O3Y unu
[13V. CymiectByeT 2 HE3aBUCUMBIX KapThl IaMSTH, KOTOPbIE MEPEKII0Uat0TCst OUTOM 4 B IopTe
#7FFD. B pexxume coBmectumoctu ¢ ZX Spectrum 128k mium pentagon 1024k stu 18e kapThl
NaMATH IPOTPaMMUPYIOTCS HIEHTUYHO 32 UCKIIOUEHUEM HOMEpa BKIIOUeHHOU cTpaHulbl [13Y B
HYJIEBOM OKHE ITpoIieccopa, 4ToObl JaHHBIA OUT paboTa, kak B ZX Spectrum 128k. OroOpakenue
CTPAHHUII NAMATHU B KAXKJIOM OKHE IIPOLEeccopa NpOrpaMMUpPYETCsl HE3aBUCUMO Yepe3 clielinaabHble
TeHeBbIe OPThl. KpoMe Toro, A KaX10ro TaKOro OKHA CYILIECTBYET ONLUSA NOAMEHBI MIIAIIINX 3
win 6 OuT HoMepa BKIIOUEHHON cTpaHulibl O3Y TaHHBIMU U3 COOTBETCTBYIOIIMX OUT MOpTa
#7FFD: TakuM 00pa3oM oOecrieunBaeTcst COBMECTUMOCTS ¢ peskumamu ZX Spectrum 128k u
pentagon 1024k. [Tpu otoOpaskennn ke ctpanuilsl [13Y cyiecTByeT onuus moaMeHbl MIIAIIIETO
6uta Homepa crpanuilsl Ha curiain DOSEN (curnan Bkimtouenuss TRDOS). Britouenue JaHHOTO
curnana («nepexoq B TR-DOSy») npoucxoaut npu ucnonnennu koaa u3 [13Y B kakom-mb0 oxHe
npolieccopa o cMeneHuto #3DXX B 3TOM OKHe Npu ycTaHoBiIeHHoM oute D4 B nmopte #7FFD.
Brikitouenue npoucxoaut mpu BoinoaHeHUH kona u3 O3V («Bbixon u3z TR-DOSy). Kpowme toro,
IIPY ITIOMOLIY COOTBETCTBYIOILETO TEHEBOIO IIOPTA MOKHO 3aIPETUTh BhIKIIIOUeHHE curdana DOS,
TaKUM 00pa3oM OCTaBJIsisl TEHEBbIE TIOPTHI JOCTYNHBIMU Npu UcnonHenuu u3 O3Y. Bnobasok,
CYLIECTBYET BO3MOKHOCTh BKJIFOUCHHSI TEHEBBIX TOPTOB Oe30THOCHUTENBbHO curnaina 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: ecnm 1, TO BKITFOUEHBI TeHEBBIE TTOPTHI. ) TIoCe cOpoca.

bur 0 3Toro nopra umeeT NPUOPUTET HaJl APYTUMHU CIIOCOOAMU BKITFOUEHHUSI TEHEBBIX
MIOPTOB: TEHEBOM PEXUM BKJIHOUaeTCsl 0€3yCclI0BHO Npu 3anucH 1 B aToT OuT. Ilpu 3anucu
0 BKJIFOUEHHME TEHEBOTO peXXHUMa YIpaBisieTcs APYTUMH ClI0OcOO0aMu, HalpuMep OPTOM
#xx77 nunu 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 || pycneruepa mamsti. B kaxmoe okHO DOS u teneBsix nmoptoB. 0 mocie copoca.
IpoIEeccopa yCTaHABINBAETCS
nocnenuss crpanuna [13Y. 0 mocne
copoca.
Buumanue! Octanbubie OUTHI (Kak OMTHI TaHHBIX, TaK U OUTHI cTapiiero OaiTa agpeca)
aTOTO Write-only mopra ucnonb3yrores s Ipyrux ueneid. Cm. crp. 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

Hoctymasl 16k ctpanuipl ¢ Homepamu 0..63 O3V (Bcero 1 mera®aiT) u CTpaHHIIbI
0..31 13V (Bcero 512 xunobaitt, OUT 5 urHopupyercs).

6: 6ut «ramnromy: ecau 0, TO B JaHHOM OKHe Tporeccopa Bkiroyaercs [13Y, ecnu 1
— O3V.

7: 6ut «dos7ffd»: eciu 1, To:

st O3Y — B JaHHOM OKHE MPOUCXOJIUT MOAMEHa Miaamux 3 uinu 6 6ur (B
3aBUcUMOCTH OT pexxuma ZX Spectrum 128k min pentagon 1024k) Homepa cTpaHuiibl
HeungepcHulmu dutamu u3 nopra #7FFD.

Jist I13Y — nporcxoauT noaMeHa Milajiiero OuTa HoMepa CTpaHUIbl CUTHAJIOM
BritoueHust TR-DOS (1 ecnu TR-DOS Bxitouen). Kpome toro, mpoucxoaut
BKIItoYeHHE TeHeBbIX TOPTOB U TR-DOS («Bxon B TR-DOSY), ecnu B 1TaHHOM OKHE
MIPOU30MIET BHITIOJIHEHHUE KO/Ia CO cMemeHus #3Dxx.

butel Al4, A15 onpeaenstor OKHO MpoLeccopa, A KOTOPOro MPOUCXOAUT BKIIOYEHUE
TpeOyemoii crpanuiipl. CiaeayeT UCIOIb30BaTh CIEIYIOIIUE aapeca ITOTo MopTa:
#3FF7 — s okna #0000..#3FFF,

#TFF7 — nna oxkna #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 oxnaa #0000..#3FFF,
#TTF7 — nna okua #4000..#7FFF,
#B7F7 — nna oxaa #8000..#BFFF,
#FT7F7 — ns oxkua #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, 3anuce B #x7F7
6e3yciioBHO BKiouaeT O3Y B okHe (ouniaeT out «ramnromy nopra #xFF7).
Hansbliit nopt omcymcemeyem B ATM2.
Ilopm | Onucanue
#xBF7 | YnpapieHue AUCNETYEPOM CTPAHHUIL.
WO 0: Pexxum read-only amst cooTB. okHa. 1 — pexum read-only Bxmrouén. 0 mocie copoca
shadow

komImbroTepa. JleiictByeT B T.4. 1 Ha ROM-cTpanuiipl, npeajaras JOMOJIHUTEIbHBIN
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, sk KOTOPOro MPOUCXOAUT BKITIOUCHHE
TpeOyeMoii cTpanuilpl. CienyeT UCIoIb30BaTh CAEAYIOUINE apeca 3TOTo MopTa:
#3BF7 — niia oxuaa #0000. #3FFF,

#TBF7 — nns okua #4000..#7FFF,

#BBF7 — mia oxna #8000..#BFFF,

#FBF7 — nng okuna #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 3amucu 1 |4: BBIOOp KapThl | 3: BEIOOP 2..0: 3amemarT

always Onokupyercs aMsATH (CM. skpana. 0 nmocne | Miaammue 3
JabHEN s OTHCaHue cOpoca. Outa HOMEpa
3anuch B HopT | noptoB #XxKF7). CTpaHHULIbL, €CIIN
#7FFD, no 0 mocme cOpoca. TaKoe
nepexona B 3aMeIeHue
pPeXUM pasperieHo s

KaKoro-1uoo
OKHa (cMm.
OIMCaHHE
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, xpansuieiics B [13Y ZX Evolution (reset service) mpou3BoanuTCs
HACTPOWKa KapT MaMsATH TaKuM o0pa3oMm, uto OuT 4 nmopra #7FFD pabotaer kak BBIOOP CTPaHUIIBI
[13VY B okue #0000..#3FFF (basic128/basic48), outsr 2..0 (pexum ZX Spectrum 128k) umm 7..5,2..0
(pexxum pentagon 1024k) — 3amMemmaroT COOTBETCTBYOIIUE OUTHI HOMEpa CTPAHHUIIBI B OKHE
#C000..#FFFF (6onee crapive OUTH HOMepa CTPaHUIILI TPH 3TOM — ()), B OCTAILHBIX ABYX OKHAX
BBICTABJICHBI CTPAHUIIBI, COOTBETCTBYOIINE KOHPUryparmu namsita ZX Spectrum 128Kk.

Ilopm | Onucanue

#EFFT | 3. IIPU BBICTaBJIEHUH B | — pexum ZX 3: Ilpu BeIcTaBIIEHNH B 1 B OKHO
WO Spectrum 128k, nnaue — pexxum pentagon |#0000..#3FFF npunyautensHo
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 3TOTO Write-only mopra UCTIONB3YIOTCS AJIs APYTHX LEICH.
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6 ApxuTeKkTypa: ynpaBneHne CKOpPOCTbIO npoLeccopa

Peanu3oBaHbl cieAyIOIIMEe CKOPOCTH MPOLIECCOpa:

B pexxume 14 MI' addextuBHas ckopocTs Ipoieccopa B 1.66 pa3 6onblie, ueM B pexxume 7.0

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

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

J1st mepexioueHusl CKOpOCTH MPOLECcopa UCTIONb3YIOTCSI OUTHI B TOPTaxX:

[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 padoraer Ha yactore 7.0 MIm.

7 ApqueKTypa: BUAeopexnumMbl
ZX Evolution nmoiep:KuBaeT CIeAyIOLIe BUACOPEKUMBI:
*  Cranpaptabsiit ZX-pexum 6912 Gaiit

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

*  256x192 16 useroB no crangaptry 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 ocymectpisercs komouHauuei out B noprax #EFF7 (noshad, WO) u
#xx77 (shadow, WO) B COOTBETCTBHH C TaOIHUIICH:

[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
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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 koMOMHAIMK yKa3aHHBIX OUT SBJIAIOTCS HEBAJIUIHBIMU, IOBEIEHNE KOMITBIOTEpA MPH
YCTaHOBKE TaKMX KOMOMHAILIMNA HE OIpe/Ie]IeHO U MOKET U3MEHUTHCS B MOCIEAYIOUINX BEPCHSIX
npomuBku FPGA.

7.2 Manumpa

[TamuTpa 3amaét oTobpaxenue 16 JOCTYIHBIX IS KaXA0TO BHICOPESKUMA B OOp/Iropa IIBETOB B 64
anmapaTHBIX 1BeTa (Kaxaas u3 koMrnoHeHT R,G u B umeer 2-0utHbIe Tpaaliuu SpKOCTH, OT
y€pHOTO 10 MaKCUMaIbHO HachIlieHHOTO). [Ipu copoce kommbiorepa 10 B [13Y ycranaBnuBaet
HAJIUTPY B PEKUM COBMECTUMOCTH ¢ ZX-Spectum, T. €. 1BeTa, 0TOOpakaeMble B CTaHAApTHOM ZX-
peXHMe, COOTBETCTBYIOT LiBeTaM ZX-Spectrum.

[TporpaMMHO€E H3MEHEHHE NAUTPhI OCYLIECTBISETCA CIEAYIONMM 00pa3om. Tekymuit
0TOOpakaeMbIi LIBET OMPEEIISET AIEMEHT MaTUTPbl, KOTOPbIN OyneT u3MeHéH. [{is paspemienus
M3MEHEHUS TAIUTPBI HEOOXOAMMO IPOU3BECTH 3amuch B opT #xx77 (WO, shadow) c ouuniiieHHbIM
outom aapeca Al4 (Bnumanue — octanbHble OUTHI (KaK OWUTHI IAaHHBIX, TaK U OUTHI CTapIIETO
OaiiTa agpeca) 3TOro MopTa UCIONIB3YIOTCA IS APYTHX Leiei — cM. cTp. 41). HoBoe 3naueHue
AJIIEMEHTA MAIUTPHI ycTaHaBauBaeTcs 3anuckio B noptT #FF (WO, shadow), koTopslii ipu
ounieHHOM Oute A 14 nopra #xx77 HAYMHACT 0OHOBPEMEHHO BBITIOTHATH (DYHKLIUU ITOPTa
KOHTpOJUIEpa IMCKOBOAA U IOPTa YCTAHOBKHU MaJIUTPBHI.

WuTepnperanus 3anucsiBaemoro 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

Jliist 1By XOUTOBBIX KOMIIOHEHTOB 1LiBeTa, 0003HaueHHbIX Kak {Rr}, {Gg} u {Bb}, 3anuceiBaembIit
Oaiit Oynet ~{grbGOORB}, rie '~' 0603HauaeT MOOUTOBYIO HHBEPCHIO.

[Tpumeuanue: y106HO U3MEHATH MAJTUTPY B MOMEHT OTOOpaXeHUs1 OOpPtopa: B 3TOM Cllyyae
TEKYIIUH 0TOOpa)KaeMbIi I[BET SBJISIETCS IBETOM Ooparopa. st Toro, 4To0sI Mporiecc n3MEHEHHs
HaJIUTPbI HE ObUT BUJIECH Ha SKpaHe, €ro ClieAyeT NPOBOAUTE B MpoLEeAype 00pabOTKU KaJpOBOTo
npepbiBaHus (BapHaHT — 1ociie koMaHabl HALT).
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7.21 PacwupeHHbIN UBETOBOM AMana3oH
PacrpenHslii IBeTOBOM AMAarna3oH BKIIOYaeTcs 3anuckio 1 B 6ut 5 mopra #xxBF.
JlaHHbI pexxuM nojaep:kuBaeTcs B KoHpUrypanusx He ctapee 6 Hosi0ops 2021 rona penusa.

B sTom citydae kaxapiii kKoMmoHeHT 11BeToB R, G u B umeeT 4-0uTHYI0 Tpaialiuio pKOCTH:
{RsR:R R0}, {G3G.G1Go}, {B3B.BiBo}.

[TporpaMMHOE H3MEHEHHE MTATUTPhI AaHAJIOTUYHO pexuMy 2 OuTa Ha 1BeT (cM. pa3zaen 7.2), 3a
HCKJIIOYEHUEM MHTEpIpeTannun 3anucbiBaeMoro B nopt #xxFF 3nauenus.

I/IHTCpHpCTaI_[I/I}I 3alIUCBbIBACMOI'0O B TIOPT #xxFF 3HAYCHU:, IPHU BKIIFOYCHHOM PAaCHIMPCHHOM
IOBECTOBOM 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 Boparop

bopatop — BuanMas o01acTh SKpaHa, HaXOIsIIasICs 3a MpeesiaMu TUKCENel, OnpeneasieMbIX
KakuM-J1100 BuaeopexuMoM. LIBer 6opatopa 3agaércst ouramu 2..0 3anuchIBaeMbIX 3HAYEHUH 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

JIist KaX10T0 BUIEOPEXKHMMA CYIIECTBYET IO 1Ba HAOOpa CTPAHUIL, U3 KOTOPHIX OCYIIECTBISIETCS
BbIOOpPKA BUI€0IaHHBIX. BriOop Habopa crpanun onpeznenser out 3 nopra #7FFD (WO, always).
CrpaHuIbl, COOTBETCTBYIOINE €AUHUYHOMY COCTOSIHUIO 3TOTO OUTA, MPUBEIEHBI B OMTUCAHUSAX
PEXKHUMOB B CKOOKaX.

7.4.1 CtaHaapTHbIN ZX-pexum

Bri6opka u3 crpanuiist 5(7). [Tukcenu ka0 CTPOKH COCTOSAT U3 OUT HEMPEPhIBHOW OANTOBOIMA
CTPOKH (TIOPSZIOK BBIAAYU OUT U3 OTACIBHOTO OaliTa — OT CTApIIero OUTa K MiIaJilemMy).
HauanbeHble cMenieHns 6aiTOBBIX CTPOK BBIYHUCISAIOTCS U3 HoMepa Y cTpoku (Y=0..191, Y=0 nns
BEpPXHEH CTPOKH) caeayromum oopazom: pixoffset = { Y[7:6], Y[2:0], Y[5:3] } << 5, rme Y[m:n] —
BbIOOpKA COOTBETCTBYIOIIEH OMTOBOM MOCIIEI0BATEILHOCTH U3 BEJIMYMHBI Y, {} - KOHKaTeHaIHs
OUTOBBIX MOCIEI0BATENLHOCTEH B YUCIIO, << - CJIBUT BJIEBO Ha yKa3aHHOE YUCIIO OUT C
3aMOJTHEHUEM MJIQ/IIINX OUT HYJISIMH.

buToBas kapra pexuma JCIUTCS Ha KBaJIpaThl 8X8 MUKCENIeH, KaX bl TAKOM KBaJpaT UMEET CBOM
0aiiTOBBIN aTpulyT, pacnoiamKeHHbIH o cMenieHuto attroffset = #1800 + Y*32 + X, roe X, Y —
KOOpAWHATHI KBajipara 8x8 mukceneit (0,0 — BepxHuUi 1eBbIi KBaapart, 1,0 — ero coces cnpasa u
T.J.).

L{BeT muKceIs, COOTBETCTBYIOIIETO SAMHUYHOMY OHTY, OTIpeesnsieTcs: 0aiiToM aTpulyTa attr Kak
{attr[6]. attr[2:0]}. LIBeT nmukcemnsi, COOTBETCTBYIOIIETO HYIEBOMY OUTY — Kak {attr[6], attr[5:3]}.
YcTaHOBICHHBIN OUT attr[ 7] IpUBOIUT K anmapaTHOW nepruoaudeckoi (¢ mepuogom ~1 I'm)
WHBEPCHH BCEX CUUTAHHBIX U3 MAMSATU OUT MUKCEJIeH B mpeienax KBajapara 8x8 mukcenei
COOTBETCTBYIOIIIETO aTpHOyTa.

7.4.2 ZX hardware multicolor

JlaHHBII PEKUM COBMAACT CO CTAHIAPTHBIM ZX-PEKHUMOM B YaCTH BBIOOPKH OAHTOB MHUKCEIEH.
ATpuOyT, B OTNIMYKE OT CTaHAAPTHOTO ZX-peKuMa, HHAUBUAYATbHBIN Y KaKI0TO OaiTa MUKCEIICH.
Cwmemrenue arpulyra attroffset = pixoffset + #2000, rae pixoffset — cMemeHre COOTBETCTBYOIIETO
Oaiita mukceneil. IaTepnperanus 6aiita aTpulyTa Takas e, Kak B CTaHIAPTHOM ZX-pEeKUME.

7.4.3 ZX 256x192 16 yuBeToB

B naHHOM pexume i KaXI0ro O10Ka MUKCeIel MUPHHOM § 1 BBICOTOH | muKcenb mpuBeaEéM B
COOTBETCTBUE 0alT muKceneil cranaapTHoro ZX-pexxuma, KoTopbliil uMmeeT cmerenue zxoffset. Jls
oToOpakeHus1 OJI0Ka MUKCceTe cunThIBatoTCs 4 OaiiTa:

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

Kaxxapiii mukcens O6710Ka mUKcesel (cieBa HarpaBo) uMmeeT 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, KaXK/bli BBICOTON | MUKCeNb ¥ IIHMPUHOH 16
(6noku 16x1). BBeném koopaunatsl Takux OnokoB X,Y ( BepxHuit sieBbiit 610k — 0,0; ero cocen
cnpasa — 1,0; cocen canzy — 0,1 u 1. 1., X=0..39, Y==0..199). Breném cmemenue offset = X +
Y*40. st otoOpakeHus 6J0Ka MUKCEIEH CUUTHIBAIOTCS 4 OaiiTa Mo CIASAYIOMNUM aIpecaM:

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

B npenenax kaxaoro 610ka ecTb ABa Oaiita mukcesnei u asa 6aiita arpudyToB. J[s 1eBbIx 8
nuKcenen 0yioka 6aiT nmukceneit — bytel, 6aifT arpubyToB — byte(; nis mpaBbIx 8 MUKCeNeH,
COOTBETCTBEHHO, byte3 u byte 2.

WNurtepnperarus Oaiita arpulyToB: {attr[6], attr[2:0]} — 11BeT, COOTBETCTBYIOMINNA TUHUIHOMY
outy u3 Oaiita mukcenel, {attr[7], attr[5:3]} — 1BET, COOTBETCTBYIOIINI HYIEBOMY OUTY.

7.4.5 ATM 320x200 16 uBeToB

Maccus mukcenert 320x200 pazaensem Ha 00k 8x1 1 BBOIUM UX KOOpAUHATHI X,Y aHAJIOTUIHO
pexxumy 640x200 hardware multicolor. TpeGyemsbie it oToOpaxenus 610ka 4 6aliTa CAMTHIBAIOTCS
0 TeM ke aapecam, uto u B pexxume 640x200 hardware multicolor. CocraBnenue nukcenei u3
3TUX 4 OalT MPOU3BOIUTCS TaK XKe, KaK U B pexxume 256x192 16 nseros.

7.4.6 ATM TekcToBbIN pexum 80x25

BBoauMm pa3zbuenne MaccuBa cumeon106 Ha 610KU 2X 1, BBOIUM KOOPIAMHATHI TaKuX OJI0KOB X,Y
(X=0..39, Y=0..24). B mpenenax 610ka KOJbI JICBOTO U MPABOTO CUMBOJIOB ISym u rsym, a TaKxe
COOTBETCTBYIOIIME UM OalThl aTpuOyTOB lattr U rattr CY{MTBIBAIOTCS IO aipecam:

* lsym — crpanuna 5(7), cmemenune #01C0 + Y*64 + X
e lattr — crpanuna 1(3), cmemenue #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 cumBOom OaliT aTpuOyTOB MPUMEHsIETCS aHajJoruyHo pexumy 640x200 hardware
multicolor.

Cranpnaptaas npomuka [13Y «EVO Reset Service» MOXXeT pOU3BOIUTH 3arpy3Ky mpudTa B
fontROM npu kaxxziom copoce. [Ipenycmorpenst 2 kogupoBku: CP866 u ATM-koaupoBka
(npuBenena Ha Puc. 1).
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Puc. 1: ATM-koouposexa wipugpma

7.4.7 ATM-noao6HbIN TeKCTOBbIN pexum 80x25 B oaHOM CTpaHuLe
@OyHKIMOHUPYET aHAJIOTHYHO pexXuMy 7.4.6, UMest CIeAyIOUIYIO aJIpecalyio:
* Isym — crpanuna 8(10), cmemenue #01CO + Y*64 + X
* lattr — crpanwnma 8(10), cmemenune #31C0 + Y*64 + X
* rsym — crpanuna 8(10), cmemenue #11C0O + Y*64 + X
* rattr — ctpanuna 8(10), cmemenue #21C1 + Y*64 + X

[Tpumep pacuéToB aapecoB cUMBOJA U aTpUOyTa, MPH YCIOBHH 4TO BHAaeocTpanuna 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

Paspemenue 3arpy3ku mpudra BrirodaeTcs ourom 2 mopra #BF (cm. ctp. 41). O3V mpudra nmeer
00BEM 2 Kno0anTa, KaKIbI CHMBOJ XpaHUTCS 1O aapecaM n*8..n*8+7, rme n — HoMep CUMBOJIa
(0..255). O6pa3 cumBona 8x8 MUKcenel XpaHUTCS TIOCTPOUHO CBEPXY BHH3, OMTHI B OaiiTax
MIPEICTABIISIOT MTMKCEIN CUMBOJIA CJI€Ba HAIIPABO.

[Tocne BKIIIOYEHUS pa3pelieHust 3arpy3Ku MWpHQTa 1:06as 3aUCh POLECCOPOM B aJpECHOE
MPOCTPAHCTBO namsamu 1o aapecy A (A=0..65535) npuBoaut k 3anucu makoice u B O3Y mpudra
o azapecy A & 2047.

Buumanue! B npouecce 3arpy3ku O3V mpudTa peKOMEHIyeTCsl BRIKIIOYATh MTPEPhIBAHUS WITH
MIPOU3BOAMTH 3arpy3Ky B ONpeae€HHbIE MOMEHTHI OTHOCUTEIBHO CUTHANA int, TaK KaK BXOJ B
npoueaypy o0paboTKH MpepbIBaHUS MPU BKIFOYCHHOM pa3pelleHnH 3arpy3ku mpudra npuBeaéT K
3arpyske B O3Y mpudra caydailHpIX 3HAYSHHH 110 CITy9aliHBIM apecam.

7.4.9 CuuTtbiBaHMe WpPUgTa TEKCTOBOIrO pexuma

CuuteiBanue pous3BoauTes myTéM uteHus nopra #0EBE (cm. ctp. 22), B KoTopoMm nipu
BKITFOYEHHOM TKECTOBOM PEKHME YUTACTCS TEKYIIHA 0TOOpakaeMbIil Ha dKpaHe OalT KapTUHKH
cumBona. M3 3Toro cienyert, 4To Al KOPPEKTHOTO CYUTHIBAHUS MIPUPTAa HEOOXOAUMO MPUMEHSIThH
CIIELUATIBHYIO MPOLIEYPY C TOUYHBIMU 33I€P’KKAMHU OTHOCUTEIHHO HaYaJla CUTHAJIA PEepPhIBAaHUS
IIPU CIIEIUATBHO C(HOPMUPOBAHHOM COJIEP>KUMOM TEKCTOBOTO 3KpaHa. [IpumMep Taxoil mpouenypsl
naH B Qaiine fontread.src

7.5 ULAPLUS

Moauduxanuss ULAPLUS pacumupsier nanuTpy cTangapTHoro ZX-pexuma 1 pesxxuma ZX
hardware multicolor.

[Tpu BKJIIOUEHUH TaHHOTO peXUMa ucnoib3yercs gononnutenbHas ULAPLUS-nanutpa, He
CBsI3aHHasI ¢ OCHOBHOM. MHTenpeTanus 6aiita arpulyToB attr:

*  Outhl 7:6 — BeIOOp oHOM U3 4 moananutp naautpsl ULAPLUS
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*  Outsl 5:3 — BeIOOp HOMepa 1BeTa PAPER
* Ourtsl 2:0 — BeIOOp HOMep 1BeTa INK

[Manutpa ULAPLUS umeer 64 mo3unuu 1 3aa€T MBET CIASIYIOIIMM 00pazoMm:
* 1Ber PAPER — u3 aneMeHTa manmutpel ¢ HomepoM attr[7:6]*16 + attr[5:3] + 8
e 1get INK — u3 aneMeHTa nanutpsl ¢ HoMepoM attr[7:6]*16 + attr[2:0]
Kaxxpast mo3uiinst manutpel — OalT, KOTOPBIH 3a7a€T BET CIEAYIOMUM 00pa3oM:
* 3enéHpiil — OUTHI [7:5]
* KpacHsiit — Outs [4:2]
e  Cunuii — 6uThI [1:0]

s ycranoBkun ULAPLUS-nanutpse! u uid BKitodeHUs-BbikItoueHus pesxkuma 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
Beiximrouenne 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 KoHdpurypaumm n NMI

JlaHHBII pa3/ien OnMChIBAECT CPEACTBA, MTO3BOJISIONINE MPOTPAMMHO CUUTATh KOH(PUTYPAIIHIO
NaMsITH U MATUTPY KOMIbIoTepa. JlaHHbIe cpelicTBa MpeHa3HauYeHbl B OCHOBHOM JIJIst
MCIIOJIB30BaHUS B mporienype oopadotku NMI.

8.1 lNopm #BF (uymeHue)

[Topt #BF mo3BosnseT untath CBOE coaepkumMoe (cM. cTp. 41).

8.2 NMopm #BE (3anucb)

3anuck B mopT #BE npoucxoaut npu Beixose u3 oopadorunka NMI. [Togpobree cm. ctp. 25.

8.3 lNopm #xxBD (umeHue u 3anucsb)

[Topt #xxBD npenHa3Ha4deH A1 YTEHUS KOH(DUTYpALUU TaMSATH U TAJIIMTPHI KOMITBIOTEPA, a TaKXKe
JUIs HACTPOUKHU IOBEJCHUS OT/AEIbHBIX aCleKTOB KOH(UTYypaLuu.
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Ilopm Onucanue

#00BD..#07BD | Mnsepcubiii HOMEDP BKIIOYCHHOU CTpaHuUIbl. PactipeneneHue:

RO #00BD..#03BD — Homepa crpanun 11 okoH #0000..#3FFF, #4000. #7FFF,

always #8000..#BFFF u #C000..#FFFF cooTBeTCTBEHHO /17151 HyJIEBOM KapThl IaMSATH,
#04BD. #07BD — HoMepa cTpaHuL] 1JIsl €IMHUYHON KapThl IAMSATH.

#08BD butel «ramnrom» (cm. ctp. 11). [Topsinok 6uToB: 6UT 0 — COOTBETCTBYET HOMEPY

RO CTpaHUIIbl, cauTaHHOMY U3 nopra #00BD, 6ut 1 — Homepy u3 nopra #01BD u 1.1.

always

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

RO

always

#0ABD [Tocnenuee 3anucannoe 3HadyeHue B mopt #7FFD.

RO

always

#0BBD [Tocnennee 3anucannoe 3HadeHue B nopT #EFF7.

RO

always

#0CBD [Tocnennee 3amrcanHoe 3HaUYeHUE B MOPT #xXx77. Pacnpenenenue Our:

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

always OouT 7 — coOOTBETCTBYET OUTY aapeca Al4 mpu 3anucu B #xx77,
ouT 6 — OuTy anpeca A9,
our 5 — 6uty agpeca A8,
o6ut 4 — uaauuupyet cocrosiuue curtana DOS: ecnu BxmoueHo I[13Y TR-DOS
CTaHAApTHBIM METOAOM (uepe3 Bxof B #3Dxx), To 1, unade 0. D10t O6UT
npeAHa3HadeH sl onpeaeneHus dakra, yro B NMI mpousomeén Bxox U3
BKItoueHHOro yepes #3Dxx [13Y TR-DOS. Otot Out octaéres B 1, moka
ucronHsercs ko u3 BkioueHHoi o NMI crpanunst #FF B oOnmactu
#0000..#3FFF npu ycnoBuu, 4To B 3Ty 001acTh He BKIodainock O3V uepes nopt
#3FF7 v #37F7.

#0DBD Urenue Tekyiero oroopaxkaemoro 1sera. Ilpeqnaznauen ais 4TeHus NajauTpsl.

RO dopmaTr CUUTHIBAEMOTO 3HAYEHUs COBNAJAET C (POPMATOM 3aIIUCHIBAEMOIO

always 3HadeHus B nopt #FF npu ycranoBke nanutpsl (cM. cTp. 15), 3a uckiroueHueM
6utoB 2 u 3, KOTOpbIE He onpedenensl. IIpoueaypa CUNTHIBAHUS NATUTPbI
aHaAJIOIMYHa Npoleype 3aucH (cM. cTp. 15), HO IPOU3BOAUTCS YTEHUE TIOPTa
#0DBD Bmecto 3anucu nopra #FF.

#0EBD Urenue Tekymero oroopaxxkaemMoro 0aiira B TekcToBoM pexkume. [Ipennasnauen

RO JUTSL CYMTHIBAHUS IpudTa.

always [Ipumep cunteiBanus npuBenéH B Qaiine fontread.src

#0FBD burtsl 3:0 — uTeHre MOCIeAHET0 YCTAaHOBICHHOTO 1BeTa Ooparopa. 3nauenus 0..7

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

#10BD Urenue ¥ 3anUCh MIAALICH YaCTH aipeca alnapaTHOU JIOBYIIKH

RW

always
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#11BD UteHure U 3anKCh CTapIle 4YacTH aJpeca anmnaparHon JOBYIIKA

RW

always

#12BD butel 3amuTe! ot 3anucu (cm. ctp. 12). Ilopsaok Takoif xe, Kak ajs nopra

RW #08BD.

always

#13BD burtsr 0..3 cootBeTcTBYIOT ArickoBogaM A..D. Eciu cooTBeTCTBYIOMIMIT OUT CTOUT

RW B €IMHHULIE, TO Tpu oOpaieHuu Kk nopram TR-DOS Bo Bpems pabotsr [13Y TR-

always DOS npoucxonut nonmena 113V na ctpanuiy O3V #FE. [logmena npoucxonur
HAuYMHAsI CO CJIEAYIOIIEH KOMaH bl TIOCJIE TOM, 4TO 0OpaTuiack B mopThl. Bo3Bpar
MIPOUCXOJUT TaK ke, Kak u3 oOpadorunka NMI: 3anuceio B mopt #xxBE (6e3
RETN). Ilocne nannoii 3anucu ctpanuua [13Y TR-DOS Bo3Bpaiaercs Ha MeCTO.

AJITOPUTM BOCCTAHOBJIEHUSI COCTOSIHUSI IUCTIETYEpa CTPAHMUIL:
1. 3anucsiBas B nopt #XFF7, BoccranoButh 6UThl «dos7{fd».
2. Ecnu crpaHuiia B JaHHOM OKHE AaHHOU KapThl namsitu — ROM uiu RAM ¢ Homepom
MeHee 64, To BoccTaHOBUTH €€ 3anuchio B #XFF7 ogHOBpeMeHHO ¢ myHKTOM 1.
3. Jns Bcex ctpanui; RAM ¢ HOMepoMm He MeHee 64 BOCCTaHOBUTH HOMEDP OONOIHUMETbHOL
3anuceio B opt #X7F7.

8.4 Annapammnasi nosywka (nopmsi #10BD, #11BD)
Paspemaercs cpabareiBanue noByiku ourom 4 nopra #xxBF (cwm. cTp. 41).

AnmapatHas JOBYyIIKa paboTaeT CICTYIONTUM 00pa3oM: €CIU IPOIECCOp BHIMOTHAET UK M1 ¢
YKa3aHHOTO aJipeca (YUTaeT OINKOJ KOMaH/Ibl), EMy He3aMeMIUTENbHO NpuxoauT curuai NMI u co
cienyromeld koManapl mporucxoaut Bxoa B NMI (cm. Hmke). [Ipu 5TOM, B OTIIMYHE OT APYTUX
metonoB Bxoza B NMI, curnan NMI nogaéres cpasy e npu cpabaThbIBaHUU JIOBYILKHU, a HE
OIHOBpEMEHHO ¢ curHajioM INT, kak B MHBIX clTydasix.

Ipumeuanue: nocne xona B NMI npu cpaGaTbIBaHUM JIOBYIIKH OHA OCTAETCS pa3periéHHOM.

8.5 Bxod e NMI

[Tocne mogaun NMI (cm. cTp. 7) mporeccop MPOU3BOAUT CIACAYIOIINE ISHCTBHS:
1. Coxpansier aapec cieayoleil KoOMaHabl Ha CTEKE.

2. 3amoMuHaeT cocTossHME paspeménnocty npepbiBanuii INT B dmare IFF2, mpu sTom
3ampemas nanpHeimue npepeiBanus INT ounctkoii dara IFF1.

3. HauuHaet BeINONHATH IporpaMmy c azpeca #0066.

B MomenT nogaun NMI nociie ureHus mporueccopom o4epeIHoro onkoaa B nukie M1 npoucxonut
noncranoBka B okHO #0000..#3FFF nmocnenneit (¢ HomepoMm #FF) ctpanuier O3Y, rae nomkeH
pacnonararbcsi 00padOTYNK HEMACKUPYEeMOro npepbiBanus. OMHOBPEMEHHO C 3TOH MOJICTAHOBKOH

npoiieccopy Bbimaéres annaparabiii oqHokpatHbelii NOP ¢ agpeca #0066. Crenyronryo KOMaHIy
nporieccop mpountaet ¢ aapeca #0067 crpanunbr O3Y #FF.

Tak kak KOMITBIOTEP MPU HEOOXOAUMOCTH MPOU3BOIUT MOAKIIOUEHHE MocaenHel cTpanuisl O3Y
nocie Beiaaun NMI u moacranoBky ornkoga NOP (1. e. #00) o agpecy #0066, To B citydae
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npuxoga NMI B MOMEHT BBITIONTHEHUS] MHOTOOTIKO10BOM KomaH bl (Harpumep RLC [1X+0]),
pacmionoxkeHHo# 1o agpecam #0063..#0066, BO3MOXKEH HEKOPPEKTHBIN BX0l B 00paboTunk NMI.
Kpome Toro, HEeKOpPEKTHBIN BXO/ BO3MOXKEH TaKXKe U B CICIYIOUIUX CIydasiX:

* 3amuch Ha CTEK MPOrpaMMbl HapymiaeT e€ (PyHKIIMOHUPOBAHHUE.

Hauwano curnana NMI coBmagaer ¢ Hadanom currana INT, Takum o0pa3oM B cirydae pa3peméHHbIX
npepoeiBannii INT, Oynet BeimoaHeH Bxoa B NMI emecmo Bxona B INT. Ilpu Beixose u3
oOpaborunka NMI cremyetr uMeTh 3TO B BUIY U PU HEOOXOAUMOCTH MPOIOIKATH BHITIOIHEHUE
nporpammel ¢ oopadotunka INT. B ciiygae mogaun NMI uepes nopt #BF curaan NMI Takoke
npuAET COBMECTHO co cienytonum curHanom INT. Oouako, npu cpabaTeiBaHUM anmapaTHOM
noBymky curHan NMI npuxoauT HemocpeICTBEHHO B MOMEHT cpabaThIBaHUSI.

Pexomenayemslii anroputm Bxoza B NMI s ciayyas, koraa Tpedyercs IpOAOIKUTh BBITTOJIHEHUE
IIPOrPaMMBI:

1. Cpazy nocne Bxoga B NMI (komanaa no cmemienuto #0067 B mocnenueit crpanuie O3Y)
COXpaHMTh COACPIKUMOE PETUCTPA CTEKA B MPEIHAZHAYCHHYIO JUTSI TOTO SUCHKY TOCTIeTHEH
ctpanuubl O3Y.

2. IlepecTaBuTh CTEK B MECTO, BBIACIICHHOE B MociienHen ctpanuie O3Y.
CoXpaHUTh BCE PETUCTPHI MPOIIECCOPa HA CTEK.

4. Y3HaTh COCTOSHUE PA3pEIIEHHOCTH MpephIBaHUM MyTéM cuuThiBaHus ¢urara IFF2 xomanmoit
LD A,Rwm LD A,TIL

5. Tlpu HEOOXOIUMOCTH CUMTATh TEKYILYIO KOH(UTYpalnio KoMIboTepa U3 noptoB #xxBE.

8.6 Bbixod u3z NMI

PexoMeHnyemblii anroput™ BeixoAa U3 oopadorurka NMI:

1. Ecnu o6paborunk NMI BeimonHsut komaHael DI unu EI, TO clieAyeT BOCCTAHOBUTH (iar
IFF2 mpoueccopa (temu xe komanaam#). [Ipu 3ToM Hag0 CiaeauTh, 4TOOBI 10 MOMEHTA
BbIxoga u3 NMI He npouzonno npepoiBanus INT.

2. BocCCTaHOBUTBH PEruCTphI MpoIeccopa.
[lepecTaBuTh yKa3aTesb CTeKa Ha CTEK IPOTrPAMMBI.

4. BremonauTh KOMaHay OUT (#BE) ,A. JlaHHas KOMaH/a HE BIMSET Ha cofepKuMoe (aro
U PETUCTPOB Tpolieccopa. 3anrcbiBaeéMOe 3HAYCHUE UTHOPUPYETCs. JlaHHBIN 1Iar yKa3blBaeT
KOMIIBIOTEPY, YTO I1OCJIE€ BBINIOJHEHUS cleayromen komanapl RETN ciieyeT OTKIOYUTh
MannuHr nocneanen crpanuibl O3V B obnacts #0000..#3FFF ¢ nenbto nponomkenus
HOPMAaJIbHOI'O BBIIIOJIHEHUS IIPOrPaMMBI.

5. Cpazy xe nocie koManasl OUT (#BE) , A BIIOJIHUTH koMaHay RETN. B nporecce
BBITIOJIHEHUS 3TOW KoMaHbl B okHe npoueccopa #0000.. #3FFF BxiitounTcst BMECTO
nocieanei crpanuubl O3Y 3a1aHHas JUCIETYEPOM CTPAHHUIA U IIPOLECCOP MPOJOIIKHUT
BBITOJIHATH IPEPBAHHYIO IIPOTPAMMY.

llpumeuanue: BBIKIIOYEHUE MMOACTAHOBKY Mociiennen crpanuibl O3Y nmpoucxoaut Ha 201 1o
nopsiiky curnan M1 nporeccopa nocie 3anucu B nopt #BE He3aBucuMo ot Toro, kKakue KOMaH bl
BBIIIOJIHSIOTCS. B 9TOT MOMEHT.
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B MomeHT BhinonHeHHus: koMaH bl RETN MpOUCXOAUT KOMTUPOBAHUS COCTOSHUS Pa3pelIEHHOCTH
npepoeiBannii INT u3 ¢nara IFF2 B dnar IFF1.

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

cilydae BBIIIOJHEHHUs 3TUX KoMaH/ B o0paboTurnke NMI, nocnenyromas komana RETN He H3MEHUT
COCTOSIHME Pa3peIIEHHOCTH IIPEPHIBAHUN.

9 ApxuTeKTypa: nopTbl BBoAa-BbiBOAA

9.1 NMopm #FE

[TopT cunTHIBaHUS COCTOSIHHS KJIAaBHATYPHl 1 MAarHUTO(OHHOTO BXOJIa, TOPT YCTAHOBKU OWTA
ounepa, Outa MarHUTOhOHHOTO BBIXOAA, IIBETA OOPIIOPA.

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: uBet Gopmropa

YreHue KiaBUaTypbl IPOMCXOIUT CTAaHAAPTHBIM AJs ZX-Spectrum crnoco6oM — ycTaHOBKOM B 0
aapecHbIX OUT A15..A8, COOTBETCTBYIOLIUX TPEOYEMBIM psijiaM, TaHHbIE BCEX BHIOPAHHBIX PsJIOB
ckianeiBatorcs o AND, pesynsrar Bo3Bpamaercs B ourtax 4..0. Urenue npourcxoaut 6e3 wait'os.
MaruautodoHHBIH BXog — oTnenbHbIN Bxoa ZX Evolution.

9.2 NMopm COVOX (#xxFB, WO always)

[Topt npenHa3HaveH A BbIBoJA 8-OMTHOTO 3ByKa. 3BYK BBIBOIMTCS HAa OUIIEPHBINA BBIXOA IPU
MOMOIIIM HIMPOTHO-UMITYJIbCHOM MOAYISLUY ¢ yacToTol okosio 218 kI'n. 3anucsiBaeMble

3HaueHust — 0e33HakoBbIe OTCUETHI OT 0 10 255. [locne 3anucu B nopt #xXFB OunepHbiii BbIXO]
HauuHaeT paborars B pexxume COVOX'a Biiots 0 nocnenyroieit 3anucu B nopt #FE, nocne yero
OUIEpHBIN BBIXO/ HAYMHACT paboTaTh B OOBIYHOM PEXHME.

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. [103BOMNSAET YyHpaBIATh IPOrpaMMamMH, B

KOTOPBIX peajin30BaHa MojepKKa 3Toro Mmanumnysnstopa. O0paiieHue K HOpTy MaHUITYJIsATOpa
MIPOUCXOJUT B OE€3BAITOBOM PEKUME.

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 «OTOHBY Ha MaHUIYJsATOpE, 0: HE HAXKAaTa,
Up — 1: naxara kHonka «BBepx» Ha Manumnysnsarope, 0: He Haxara;
Down — 1: Haxxara kHonKa «BHU3» Ha MaHumnynsarope, 0: He HaXxkara;
Left — 1: naxara knonka «BneBo» Ha Manumynarope, 0: He Haxara,
Right — 1: Haxxara kHomKa «BrnpaBo» Ha Manunynsrope, 0: He HaxkaTa.

9.5 Nopmbi Kempston Mouse

Kempston Mouse — unTepdelic MaHumynaropa Tuna «Mbliiby. [103BomseT ynpasisiTh

porpaMMaMu, B KOTOPBIX peajn30BaHa MOAAepHkKKa 3TOr0 MaHumysTopa. O6patieHue K nopry
MaHMITYJISITOpA IIPOUCXOJHUT B OE3BANTOBOM pPEKUME.

HO,I[I[Gp)KI/IBaIOTCH TPEXKHOIIOYHBIC MBI, a4 TaK K€ MBIIIb C KOJICCOM.

Ilopm | Onucanue
#FADF |Yrtenue nopra 1o3BoJseT ONPENEIUTh COCTOSHUE KHOMOK U MOIYYUTh CUETUHUK
RO MOBOPOTA KoJieca.
always |®opwmar OaiiTa NOJy4EeHHOTO 3HAYCHUS:
7..4: Wheel counter 3:1 2:MMB |1: RMB |0: LMB
*  Wheel counter — cueTyrk MoBOpOTa KoOJeCa;
*  MMB - 0: Haxxara cpeHssl KHOIIKA MBIIIH, 1: HE HaXara,
* RMB - 0: Haxara npaBasi KHOIIKa MBIIIH, 1: HE HaXara,
* LMB — 0: Haxkara jeBast KHOIIKa MBIIIH, 1: HE HaXkara;
#FBDF |UYteHue nopra no3BojsieT ONPEAEIUTh 3HAUCHUE CYETUNKA KOOPAUHATHI X MOJI0KEHUS
RO MBIIIH.
always
#FFDF | Yrtenue nopra 1mo3BoJsieT ONPENEIUTh 3HAYEHUE CUETUYNKA KOOPAUHATHI Y MOJIO0KEHUS
RO MBIIIIH.
always

B cnydae ecnu MbIts He oOHapy)eHa, U3 TOpTOB cunThiBaeTcs 3HaueHue OxFF.

9.6 lNopmubi ynpaeneHusi yacamu u NVRAM

Hoctyn u ynpasnenue yacamu 1 NVRAM nporpaMMHO COBMECTHM € HIMPOKOM paclpoCTpaHEHHON
B 9kc-CCCP cxemoit Gluk Clock (ocHoBannoit Ha Mukpocxeme KS12BU1 unu DALLAS 12877,

12877A).

27




baszosas konueypayus ona ZX Evolution

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 HE3aBUCHMO OT COCTOSTHUSA
6ura 7 nopra #EFF7.

#BEF7

RW

shadow

Tak kak yacsl komnbtorepa ZX Evolution ocHoBanbl Ha Mukpocxeme PCF8583, To coBMeCcTUMOCTB
oOecrieunBaeTcs MyTeM SMYIISILINH.

Oco0eHHOCTH AMYIISIIINHN:

* TlognepxxkuBaercs 3anuck/uTeHue Beex siaeek NVRAM (0xO0E...0x3F), nobaBieHa
BO3MO)XHOCTb JIOCTYTIA K JIOTIOJTHUTEIILHBIM TOJIb30BaTebckuM stuciikam (0x40..0xEF);

* [lommep>kuBaeTcst YTEHUE BCEX siUeeK , Hecynmx pononauTensabie GyHkimn (0x00..0x0D);

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

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

0x06 — peructp AHS HENENH;

0x07 — peructp AHS MecAIa;

AN A

0x08 — peructp mecs1a;

7. 0x09 — peructp rona.

® CTaTYCHBIC STUCHKH BO3BpallarOT CIACAYOMHNEC 3HAYCHUA:

1. 0x0A — BozBpamaet 3nauenue 0x00;

2. 0x0B — Bo3Bpamaer 3Hauenue 0x02 (IOCTyIeH Ha 3aMuch — yCTaHOBKA OUTa
data mode);
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3. 0x0C — Bo3Bpamaer 3Hauenue 0x00 (mognepxkuBaercs cocrosnue update flag),
CMOTpH HIDKE TOTIONTHUTEIbHBIE QyHKIH peructpa 0x0C;

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

peructpa 0x0D.

* CrarycHas sueiika 0Xx0OA uMeeT 1OTONHUTEIbHBIN (YyHKIIMOHAIL.
B a1y sueiiky 3anuceiBaercs aapec crpanuibl EEPROM (sHepronesaBucumoii naMsTy)
ATMEGA128.

* Crarycnas siueitka 0x0C umeeT TOTOTHUTEIBHBIN (PYHKIIHOHAI.

Howmep Outa

Hazsanue

OyHKIMSA

0

Write: RESET PS2 BUF
Read: NUMLOCK_STATE

3anucek: Yrpasuser coOpocom Oydepa komoB PS/2
KIIaBUaTypbl. B cirydae eciu OUT ycTaHoBIEH B 1,
npoucxoauT copoc Oydepa komnoB PS/2 knaBuatypsr
(cm. m9.6.2).

Yrenne: Urenne cocrosaus Num Lock Led na PS/2
KnaBuarype. B ciayyae ecnu 6ut ycranosiexn B 0 —
Num Lock Led ne akTuBen, ecnu ycraHoBiieH B 1 -
Num Lock Led aktuBeH.

CAPS_LOCK_STATE

VYmpasinser cocrosiauem Caps Lock Led na PS/2
KJIaBHaType (3HaueHue coxpaHsercs). B ciaydae ecnu
out ycranoBieH B 0 — Caps Lock Led He akTuBeH,
eciu ycraHosiieH B 1 - Caps Lock Led akTuBeH.

Read: SD WP _STATE

Yrenue: Yrenue cocrosuus Write Protect SD
kaptel. Eciu 6ut ycranosneH B 0 — 3amuch Ha SD
KapTy HEeBO3MOXKeH. Eciiu Out ycranoBieH B 1 —
3anuchk Ha SD kapTy pasperieHa .

Read: SD_PRESENT

Yrenue: Craryc HaxoxaeHUs SD KapThl B pa3beme.
Ecnu Out ycranosnen B 0 — SD kapra He
ycranoBieHa. Ecinu 6ut ycranosnen B 1 — SD
KapTa HAXOIUTCS B pa3beMe.

Read: UPDATE FLAG

Yrenue: YCTaHOBIEH B 1, €CliM U3MEHWIOCH
cocrosinue peructpos Bpemenu RTC. 0 —
COCTOSIHUE HE U3MEHMIIOCh.

Write:
ENABLE EEPROM_READ

3anuce: Yrpasnser goctynom kK EEPROM
(oHepronezaBucumoii namsatu) ATMEGA128. B
ciy4ae eciu OuT ycTtaHoBjeH B ) — J1ocTyma HerT,
€CJIM YCTAHOBJICH B | — JOCTYN pa3pelieH.

* Crarycnas sraetika 0x0D rimeeT JOTOMTHUTENBHBIN (PYHKIIMOHAIL.

Howmep Oura

HasBaunue

OyHKIUA

0

Read: LEFT _CTRL STATE

Yrenue: Urenue cocroguus kiapumu Left Ctrl
knaBuatypsl PS/2. Eciau Out ycranosieH B 0 —
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KJIaBHIIIa HEe HaXkaTa. Eciin OuT ycraHoBieH B 1 —
KJIaBHIIIa HAa)KaTa.

1 Read:

RIGHT CTRL STATE

Yrenne: Yrenue cocrosuus knasumm Right Ctrl
knaBuatypsl PS/2. Ecnu Out ycranosieH B 0 —
KJIaBHILA He Ha)kaTa. Eciu OuT ycranosneH B 1 —
KJIaBHIIIA HAXKaTa.

2 Read:

LEFT ALT STATE

Yrenne: Urenue cocrosuus kimasuimu Left Alt
knaBuarypsl PS/2. Ecnu Out ycranosineH B 0 —
KJIaBHIIA He HakaTa. Eciu Out ycranoBieH B 1 —
KJIaBUIIIA HAXKATAa.

3 Read:

RIGHT ALT STATE

Yrenne: Urenue cocrosiuus kiaasumu Right Alt
[Alt Gr] knaBuarypsl PS/2. Ecniu Out ycTaHOBIICH B
0 — knmaBua He Haxkata. Eciim Out ycTaHosneH B 1
— KJIaBHIIIA HAXATa.

4 Read:

LEFT SHIFT STATE

Yrenne: Urenue coctosaus kiaBumu Left Shift
kiauarypsl PS/2. Ecnu 6ut ycranosnex B 0 —
KJIaBUIIa He Haxara. Ecnu 6ut ycranoBien B 1 —
KJIaBUIIIA Ha)KaTa.

5 Read:

RIGHT SHIFT STATE

Yrenne: Urenue cocrossaus kinaBuiu Right Shift
knaBuarypsl PS/2. Ecnu Out ycranosineH B 0 —
KJlaBuIIa He Haxara. Ecnu 6ut ycranoBien B 1 —
KJIaBUIIa HaXKaTa.

6 Read:

F12 STATE

Yrenue: Yrenue cocrosiuus kinasumy F12
knaBuarypsl PS/2. Eciu Out ycranosineH B 0 —
KJIaBUIIa He Haxara. Eciu 6ut ycraHoBien B 1 —
KJIaBUIIa HaXKaTa.

Urenue: Beerna Bo3BpaiaeTcs 3HaueHue 1

*  Omepanus YTCHUs 3HaUCHUS STYCHKU SIBIISICTCS BAUTOBOM M 3aHMMaeT HEOObIIOE KOJI-BO
TaKTOB (YTEHHE MPOUCXOIUT U3 BHyTpeHHUX peructpoB ATMEGA128, nybnupyrommx
3Hauenus B PCF8583);

*  Omnepanuu 3arnucy 3HAYCHUS STUCUKU SBJISIETCS BAaUTOBOM M 3aHUMAET JOCTATOYHO OOJIBIIIOE
KOJI-BO TaKTOB (LIMKJI 3aIIUCH B sIUEHKY BKJIIOUaeT dTar 3anucu 3HadeHus: B PCF8583).

9.6.1 UteHune Bepcum 6asoBon koHdurypauuu/6ytnoaaepa.

[Tpuxnannoe I1O nMeeT BO3MOKHOCTh CUMTBHIBATH BEPCHUIO/HA3BaHKE 0a30BON KOH(MUTYpaLUH U
oytnoanepa ZX Evolution. Ob6pateHue kK 3ToMy (pyHKIIMOHATY IPOUCXOAUT Yepe3 HOPTHI
yrpasierus vacamu 1 NVRAM (cum. 119.6) Tak, kak OyaTo 9T0 pacuiupeHue GyHKIInoHama
amynupyemoit m/cx 12877.

Buaumanmne! Jloctyn Bo3moxeH ecnu 6ut ynpasisitomuii jocrynom k EEPROM ycranosien B 0
(T. e. ecnu oTkitoueH noctyno kK EEPROM).
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3anuchio 3Ha4eHus B J1t00y10 u3 siueek ¢ agpecamu 0xFO..0xFF moxxHO BbIOpaTh, uTo Oynet
CUUTHIBAaThCA. JlOMyCTUMBI ClIeAyIOLIIe 3HAYSHUS:

* 0 — Bepcus 6a30Boi KOH(pUTYpALUY;
* |1 — Bepcus Oymmoazaepa.

JlnrHa gaHHbIX Bepcuu cocTaBiseT 16 6aitT (coorBercTBeHHO siueiiku 0xF0..0xFF) u umeer
cienyromui popmar:

*  0xF0..0xFB — 12 6aiit, Ha3Banue Bepcun B koguposke ASCII (ecnu Ha3zBaHue kopoue 12
0ailiT, TO JOIOJHAETCS HYISIMH);

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

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

dopmar ynakoBKH JaThl U OMTa peusa:

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

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

* 06ur 0xFD u 7..5 outel 0XxFC — Mecs1 Beiycka penusa (aomyctumMble 3HadeHus: 1..12);

* 4..0 outsl 0xFC — nenp Bellycka penusa (JomycTumble 3HadeHus: 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 — ctpoka «Pentlmy;
7B 14 —aucno #147B unmu %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 knaBuartype.

[Mpukmagunoe ITO nMeeT BO3MOKHOCTh CUUTHIBATH Kozl PS/2 knaBuarypsl Hanpsimyro. OOpaieHue
K 3TOMY (DyHKIIMOHATy MPOUCXOIUT Yepe3 MopThI yipaBieHus yacaMu 1 NVRAM (cm. 119.6) Tax,
Kak Oy/ITo 3TO pacmupenue GyHKIMOHaIa SMyaupyemoi m/cx 12877.

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

3anuckio 3HaueHus 2 B ro0yio u3 sueek ¢ aapecamu 0xFO..0xFF BxitogaeT pexxum qocTyma K
oydepy komoB PS/2 knaBuatypsi.

[TyTem urenus ¢ anpecamu 0xF0..0xFF MoxxHO momy4uuTs 3Ha4eHus u3 Oydepa kogos PS/2
KJIABHATYPBI, IPH 3TOM CYMTaHHOE 3HaueHue ynansercs u3 oydepa. Ecnu Oydep koo PS/2
KJIaBUATYpbI MyCT, TO Bo3Bpaiuaercs 3nadenue 0. Ecnu 6ydep xonoB PS/2 knaBuatypsl nepenonHeH,
To Bo3Bpamaercs 3naueHne OxFF. B cmyuae nepenonnenus 0ydepa pekoMeHayeTcst ero cOpocuTh
(mytem 3anucu 3HadeHus 1 B stueliky ¢ aapecom 0x0C).

Buumanue! B Oydep xonoB PS/2 knaBuatypsl 3anMchIBalOTCs KOJbI KJIABUIII HE JUTMHHEE IBYX OaiT
(Tpex Oaiit, eciu ¢ mpeUKCOM OTITYCKAHMSI KIaBHII).
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9.6.3 HDoctyn Kk EEPROM (aHeproHesaBMcMmou namsiTu)
ATMEGA128.

[Mpuxmagunoe ITO nMeeT BO3MOKHOCT CUUTHIBaTh/3amuckiBath EEPROM (sHEpronezaBucumyio
namath) ATMEGA128 manpsmytro. OOparnieHue K 3ToMy (GyHKITHOHATY TPOUCXOIUT Yepe3 MOPTHI
ynpasienus yacamu 1 NVRAM (cum. 119.6) Tak, kak OyaTo 3T0 pacumpenue GyHKIHOHAIa
amyupyemont m/cx 12877.

Buumanue! Jloctyn Bo3moxkeH eciu Out ynpasistromuii focrynom k EEPROM ycranosinen B 1
(1. e. ecnu BruroueH goctynn Kk EEPROM).

VYnpasmiser noctynom kK EEPROM 7o0ii 6ut crarycnoii siueiiku 0x0C (cM. 19.6).

EEPROM pnocrynen vepe3s siueiiku ¢ aapecamu 0xFO..0xFF (1. e. 6e3 mepekiodeHus aapeca MOKHO
npouyuTars/cuntarh 16 sueek wium oany crpanuily EEPROM pasmepom 16 Gaiir).

Anpec crpanuiiel EEPROM 3anmceiBaercst B crarycHyto stueitky Ox0A (cm. m9.6).

[Monusrii agpec siueiiku EEPROM paccunthiBaeTcs Mo clieyromei popmyie:

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

e 3anucarbk/cynTarh 3HadeHue suehku OxF1.

9.6.4 HdocTtyn K donaram cocTtoaHMsA KOHUrypauum KoMmnbroTepa.

OO0paienne K JaHHOMY (YHKITMOHATY TPOUCXOAUT Yepe3 MOPTHI ynpapiieHus yacaMu 1 NVRAM
(cm. 19.6) Tak, kak Oynro 3TO pacmuperne QyHKIIMOHAIa SMyaupyemMoi m/cx 12877.

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

3anucklo 3HaYeHus 3 B mro0yio u3 sueek ¢ aapecamu 0xFO..0xFF BxitogaeT pexxuM qocTyma K
¢aram AVR.

Urenue sueitku 0XFO — «modes_register» co cneayrommumMu 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 BEIIIE OUTHI M TYSHKH — 3apE3€PBUPOBAHEI.
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9.7 Jocmyn k SD-kapme.

[Tpoucxonut ananoru4yHo noctymny B Z-koutpoiuiepe or KOE. B 00bruHOM pesxume:

Ilopm | Onucanue

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

RW bursr 7..2: ycranaBnusaiite |bur 1: curnan CS, 1 nocne |bur 0: ycranasnuBaiite 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 nukie oomena no SPI, ununuupyemom sanucoio unu umenuem nopra #xx57,
MIPOUCXOAUT 0OHOBpeMeHHO OTChIIKa OalTta B SD-kapty u npuém Oaiita ot He€. OTChlIaeMbIil OalT
TOT JK€, YTO 3alMCaH B 3TOT MOPT (€Ca LUK 0OMeHa MHUIIMMPOBAH 3anKchbio), uiau #FF, ecnu nuki
o0MeHa MHUIIMUPOBAH YTEHUEM IOPTa.

[TpunsATHIN OANT 3aIOMUHAECTCS BO BHYTpEeHHEM Oydepe U JOCTyIIeH JUIs OCIEAYIOIIEro YTeHNs U3
9TOro ke nopTta. /laHHoe YTeHne BHOBb MHUIIMHUPYET UK OOMEHA U T. 1.

JlomyckaeTcs untaTh/mucarh mopt #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 pexxume mopt #xX77 UCIIOIB3YETCS IS
JpyTuXx 1enel, MoOToMy OCTaéTcs TOJIBKO MOPT #XXS7 U aapecanys MeHseTcs CIEAYIOIUM 00pa3oM.

Ilopm | Onucanue

#xx57 | 3ammcek: ecau A15=0, To oTchuika 6aiita B SD-kapty mo SPI, omHOBpeMeHHO NPHUHSITHIN
RW 0alT MOYKHO B JJAJIbHEWUILIEM CUUTATh U3 3TOTO K€ MMOPTa — aHAJIOTUYHO 3arucu B #xx57
shadow |B noshad-pexxume. Eciu A15=1 — ynpasnenne curaasom CS, aHATOTHYHO 3aIMCH B

#xx77 B noshad-pexume.

UreHue: cunTaTh paHee NPUHATHINA OailT, orocnare #FF B kapTy. BHOBE pHUHATHIN OaliT
JIOCTYTIEH MPH MOBTOPHOM YTE€HUH. YTeHHE NOITHOCTBIO aHATOIMYHO noshad-pexxumy.

Takum 00pa3oM MOHOIIEHHBIN AocTyn K SD-Kkapre coxpansiercs u B shadow-pexxume. 3anuch
koMaH10i OTIR 512 Gaiit BeIIAAUT Tak (OTIR paboTaer ¢ npeieKpeMeHToM 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 coctostHusi SD KapThl JOCTYIHBI Yepe3 (PyHKIIMOHAT JIOCTYIa K yacam (CM.
119.6).

9.8 flocmyn k IDE-ycmpotucmeam.

IDE-unTepdeiic cnenan no crangapTy hemo-ide ¢ HEKOTOPBIMH pacupeHusIMA. B otiimame ot
opuruHana (u Z-koutpoiiepa), IDE-noptsl noctynssl u B shadow-pexume. OiHako, B OTIIMYHE OT
OpUrvHama, mojaepKuBaroTcs Juiilb optel #10, #11, #30, #50, #70, #90, #B0, #D0, #F0 u #C8,
IPU 3TOM OCYILECTBIISIETCS oNMHas Aetudparys (o 8 muiaamum Outam aapeca). PacimmpenHslii
PEXUM Iepeady JaHHBIX 10 CPABHEHUIO C OPUTMHAJIOM 3aKJIFOYAETCs B BO3SMOKHOCTH YUTATh U
nucarh cekropa noiaHocTbo uepes nopt #10 komangamu INIR u OTIR, npuuém B nocieanem
clly4yae HeT HaJloOHOCTHU NepeCcTaBsATh CTAPIIMMA U MiIaIIHi OaiThl. PaciinpeHHbIN pexum He
TpeOyeT Kakoro-Jimbo CrenuaibHOro BKIOUEHHS, T. €. pa00TaeT OJHOBPEMEHHO CO CTaphIM (nemo-
ide).
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Ilopm | Onucanue

#xx10 [Topt 1t 3amMCH WITM YTEHUS TAHHBIX, YUTACTCS/TIMIIETCS KaK MJIaIiasi 4acth 16-

RW OUTHOTO cloBa (PEKUM COBMECTUMOCTH € nemo-ide), Tak U cTapiias Toxe

always |(pacmmpeHHbIN pexuMm).

#xx11 | YreHue u 3anuch crapiieid yactu 16-6uTHOTO coBa (PEKUM COBMECTUMOCTH C NEMoO-

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

always | OOpaieHue K 3TOMy OPTY He MPUBOAMT K Ppu3ndeckoMy oodpaiuenuto B IDE-
YCTpPOMCTBA.

#xx30 | [TopTt ommOOK/CBOKWCTB. DTOT U NadbHEHUIIINE TIOPTHI CM. B TJOKYMEHTAIIUU HA TPOTOKOII

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

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

#xx50 | Cu€ruukK CEeKTOpOB

RW

always

#xx70 |Howmep cexropa (CHS) unu 6utsr 7..0 LBA-anpeca

RW

always

#xx90 | butel Homepa numunapa 7..0 (CHS) unu 6uter 15..8 LBA-aapeca

RW

always

#xxB0 | burtel Homepa nunuHApa 15..8 (CHS) nam 6uter 23..16 LBA-anpeca

RW

always

#xxD0 |Howmep romosku (CHS) wnu 6uter 27..24 LBA-aapeca,

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

always

#xxF0 | Peructp cocTOsIHUS/pErucTp KOMaH.

RW

always

#xxC8 | Peructp coctostHUs/yTpaBIeHUS

RW

always

UreHue JaHHBIX B PEKUMC nemo-ide BBITTIAOAUT 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

3anuchk 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 3aMuch 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 pacmupeHHOM pexkrMe CHHXPOHM3ALKs BbIJAYl MJIaIIIero WK cTapiiero 6aiTos (a
TaKKe 3allMCH CHayaJla MIIQJLIEro, a IOTOM CTapliero 0aiiTa) B Hayajle YTEeHUs WIN 3alIMCH CEKTOpa

OCYIIECTBIISIETCS. B MOMEHT jgocTyna B nopTsl #30, #50 u T.4. (;o6sie IDE-nopts! kpome #10 u
#11).

9.9 NMopmbiI kOHMponepa duckoeoda

Ilopm | Onucanue

#xx1F | Peructp xomanpa/coctossaus BI'93
RW
shadow

#xx3F | Peructp Tpexa BI'93
RW
shadow

#xxSF | Peructp cexropa BI'93
RW
shadow

#xx7F | Peructp nannbix BI'93
RW
shadow

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

out 7 — cocrosuue curaana INTRQ or BI'93

out 6 — cocrosinue curnaia DRQ ot BI'93

ouThl 5..0 — mpeapIAyIee 3aMMCaHHOE B 3TOT MOPT 3HAUYCHHE.

36



baszosas konueypayus ona ZX Evolution

3anuce:

butst 1..0: BEIOOp 01HOTO M3 4 THCKOBOIOB

our 2: curnan RESET na BI'93, 0 mocne copoca
out 3: curmag HRDY na BI'93

out 4: BEIOOpP CTOPOHBI TUCKETHI

9.10 fMMopm RS232 (koMMyHUKayUOHHbIU UHMepgelc)

Pabora ¢ kommyHuKanmoHHbIi naTepgeiicom RS232C na ZX Evolution peann3oBaHa 1o cTaHAApTy
npeiokeHHbIM KonaparbeBbIM 0€3 UCTONb30BaHUs MTpepbIBaHui. B aToM cTannapre
ucnosb3oBancs cranaapTHoiil PC coBmectumslif ISA-mMonem, 6a3upoBaBILUiicss HA MUKpOCXEMe
16550 i coBmecTrMOii. COOTBETCTBEHHO BHYTPEHHHE PETHCTPHI HHTEp(dErica COOTBETCTBYIOT
perucTpam BblIIEyKa3aHHOM MUKpOCcXeMBbl. B cBs3u ¢ TeM, 4To He Bech pyHKIMOHaI 16550
UCIIOJIb3YETCA B HAIlEH peanu3aliy, 4acTb PETUCTPOB WM OUTOB PETUCTPOB HE UCTIONb3YETCS.
IToaToMy pekoMeHIyeTcs epesl IpOrpaMMUPOBAHUEM O3HAKOMUTCS C OTPAaHUYEHUSIMHU PEeAIN3alun
(B TOKyMEHTAIlUHU OINKCAHBI TOJIBKO UCIIOJIB3YEMbIE PETUCTPhI U OUTHI).

OCo0GEHHOCTH peann3alim:
*  OTCYTCTBYET MOAJEPHKKA IPEPHIBAHUN;

*  TOAJEP)KUBAIOTCS TOJBKO CIEAYIOIINE JOMOIHUTEIbHBIE CUTHAIBI KOMMYHHUKAIIMOHHOTO
unrepdeiica: CTS, RTS;

* FIFO Bceraa ucnomnb3yercs.
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Ilopm | Onucanue

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

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

#FAEF |3anucs:

RW FCR — peructp ynpasnenus FIFO

always |Urenue:

ISR — peructp craryca npepbsiBaHUHN (HE UCTIONB3YETCS)

#FBEF |LCR — peructp ynpaBjieHus: JUHUEH
RW
always

#FCEF 'MCR — peructp ynpasjieHHs] MOIEMOM
RW
always

#FDEF LSR — perucrtp craryca JIuHUu
RO
always

#FEEF | MSR — peructp craryca Mmoaema
RO
always

#FFEF |SPR — nonb30BareinbCKuil perucTp
RW
always

9.10.1 Pernctp AaaHHbIX (DAT)

PCFI/ICTp HCIIOJIB3YCTCA IJIA HCpCI{&‘IPI/ npucMa JaHHbIX.

9.10.2 Peructpbl genutensa (DLL,DLM)

Peructp ucnonb3yercs A1 yCTaHOBKM CKOPOCTH II€PENAYX MOPTa.
CymiecTByeT Ba pekuma pabOoThl ACIUTEIS:
* craHAapTHBINA pexum (ctapmmid 6ut DLM ycranosieH B 0);
* HaTuBHBIN pexuM (ctapuuii outr DLM ycranosieH B 1);

Jlist cTaHAapTHOTO PEKMMA CKOPOCTh PACCYUTHIBACTCS, KaK JJisi MUKpocxeMbl 16550, mo ¢opmyre:
<ckopocTb B Bomax> = 115200/ ( (DLM)*256) + DLL)

Jns HatuBHOTO pesknMa 3HadeHuss DLL u DLM (6e3 yueta crapiiero 6ura) HanpsMyro
sanuckiBatoTcs B peructpsl UBRRL 1 UBRRH Mukpocxembt ATMEGAT128. B atom ciiyuae
srnadernss DLL u DLM paccuutsiBaercs mmo gpopmyre:

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

Ipumep: Paccunraem 3Hauenus DLL u DLM s ckopoctu 31250 601 (ckopocts MIDI
uHTepdeiica) mpu UCTIOTB30BaHUHM HATUBHOTO PEXKHUMA.

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

2. VYcranasnusaeMm 3HadeHust DLL = 0x15, DLM = 0x80 (crapiuii OMT BKJIIOYaeT HAaTUBHBIN
peXUM).

Buumanmue! ZX Evolution mogiepxuBaet JOMOTHUTENBHYIO 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 OUTBI: HE HCHIONB3YIOTCS;
e 2 6ur (XMIT FIFO reset): copoc FIFO ornpaBku, ecinu ycraHosieHa 1;
* 1 6ut (RCVR FIFO reset): copoc FIFO npuema, ecinu ycranoBneHa 1;

* ( Our (enable FIFO): Bxmouaer FIFO, ecnu ycranosnena 1. Tak xkak FIFO Bcerna
BKIIIOYEHO, TO 3TOT OUT JIOJIKEH OBITh YCTAHOBIICH B CiIy4ae mojaadn koMauz Ha copoc FIFO.
B ciygae 0, komannaer copoca FIFO urnopupyrorcsi.

9.10.4 PerucTtp ynpasneHus nuHuen (LCR)
Peructp ucnonbs3yercs Aias yCTaHOBKU (hopmara rnepeayyl JaHHbIX 0 KOMMYHHUKAIIHOHHOMY
uHTepdeiicy.
* 7 out (DL enable): 3anuck 1 ycrananusaet BuauMbIM 1o nopram #F8EF, #FIEF
COOTBETCTBYIOIIME yacTu perucrpa aenurens DLL, DLM;

* 6 OuUT: HE UCIIONB3YETCS;

e 5..3 OuT: 3aaeT aNTOPUTM pacdera OMTa YETHOCTH JaHHBIX. [lofepKIBarOTCsl TOIBKO
CJICAYIOLINE 3HAUCHMSL:
001 — odd parity;
011 — even parity;
BCE OCTAJIbHBIC 3HAUYEHUS] — YETHOCTH HE MCIIOJIB3YETCS.

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

* 1,0 6utsl (word length): nnuna cioBa qaHHBIX. BO3MOXHBI clieayronie 3HaYeHUs:

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

9.10.5 PerucTtp ynpasnenunsa mogemom (MCR)

PeFI/ICTp HCIIOJIB3YETCA NI YCTAHOBKH pEXKUMa I/IHTep(beﬁca " YHIpaBJICHUA JOITOJIHUTCIIbHBIMU
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CUTHAJIaMHU.
e 7.2 OUTBI: HE UCTIONIb3YIOTCS;
* 1 0ut (RTS): ynpaBnenue curnanom RTS unrepdeiica;

* 0 OuT: HE UCTIOIB3YyETCA.

9.10.6 Pernctp craryca nuHum (LSR)

Peructp nns nonyuenus cocroguus auauu u FIFO.
* 7 OUT: HE UCTIOJIB3YETCH,
* 6 0ut (transmit empty): ecnu ycranosnena 1, o nepeaaruuk u FIFO ornpaBku mycTsie;
* 5 0ur (THR empty):eciu ycranosnena 1, to FIFO ornpaBku naHHBIX ITyCTOE;
* 4 OuT: HE UCTIONB3YETCS;
* 3 our (framing error): ecnu ycraHoBieHa 1, To mpou3oIia omuoka Kajpa;
* 2 Owurt (parity error): ecinu ycraHoBneHa 1, To mpou3onuia ourOka 4eTHOCTH;
* 1 6ur (overrun error): eciu ycranosiena 1, To FIFO npuema naHHbIX nepenogHeHo;

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

9.10.7 Pernctp cratryca mogema (MSR)
PerucTp asnst momydeHus: COCTOSTHUS JOTTOTHUTEIBHBIX CUTHAIIOB HHTEp(erica.
* 7 6ut (CD status): Bcerna 1;
* 6 Ourt (RI status): Bcerna 0;
* 5 6ut (DSR status): Bcerna 1;
* 4 6ur (CTS status): otoOpaxkaeT cocrosiaue manu CTS nnTepdetica;
* 1.3 GuTsl: He ucnonb3yeTcs, Bcerna 0;

* (0 6ur (CTS change): ycranaBnuBaetcs B 1, eClii MPOU30IILIIO H3MEHEHNUE COCTOSTHHS
curnana CTS (cOpacsiBaercs B () mocie YTSHHS pETHCTPA).

9.10.8 Nonb3oBaTtenbckun pernctp (SPR)

Peructp city>xut A1 XpaHeHUs MOJIb30BaTeIbCKUX JaHHBIX. COpackiBaeTcs B CIy4ae BHIKIIOUCHUS
MUTAHUS WK TIOJTHOTO COpOCca KOMIBIOTEPA.
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CBogHas Tabnuua noptoB

Anpec
nopra,
pexum
JocrTyna

Crapmue
aapeca
nopTa

Onucanne

#xxBF
RW always

BxroueHne TeHeBOro pexkrma nopToB; pazpemenue 3amucu B [13Y, renepanus NMI,
azpemreHue 3anucu B fontROM.

7..6: ycranaBnuBaiite B () yIs COBMECTUMOCTH

5: ecnu 1, paspeliieHa ycTaHOBKA U BBIBOJL [IBETOB MAJIUTPhI U3 PACHIMPEHHOTO [[BETOBOTO
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: ecum 1, To 3ammmck B [13Y paspernrena. 0 mocie copoca.

0: eciu 1, TO BKJIFOYCHBI TeHEeBbBIE MOPTHL. 0 TOciIe copoca.

Bur 0 sToro mopTa MMeeT NPUOPHUTET HaJl IPYTUMHU CITIOCOOAMHU BKITFOUCHHS TCHEBBIX
MOPTOB: TEHEBOI PEXHUM BKIIIOUaeTcsi Oe3yclioBHO NpH 3anucu 1 B aTot O6uT. [1pm 3amucu 0
BKITIOUCHHE TEHEBOTO PEIKUMA YIIPABIIACTCS IPYTUMH CIIOCOOAMHU, HATPUMED TIOPTOM
#xx77 nnmn niepexonoMm B TR-DOS. Jlannslii out re éxrouaem TR-DOS.

Jannsnii mopt omcymcmeyem 8 ATM2.

IIpu urenun: 6ute 4:0 — mocneqHEE 3aNMCaHHOE 3HAYCHHE, OUTHI 7:5 — HE ONpeIeIICHEL.

#xx77
WO
shadow

4FD,
#BD,
4BF,
4FF,

#FC,
#BC,
#BE,
4FE

BxitioueHne TeHEBOTO pesKMMa IOPTOB; pa3penieHue padoThl AUCIIeTYEpa IIaMsITH,
pa3peleHne 3aKcy MaluTpbl, YIpaBiIeHHue TypOO-peKUMOM, YIIpaBiIcHUE
BUJICOPEKUMAMHU.

2..0: ynpasnenue Bugeopexxumami, 011 nocie copoca. Cwm. crp. 14.

3: ynpasnenue Typoo-pexxumom. 0 mocie copoca. Cwm. ctp. 14.

A8: 0 — BrIkiTIOUEHUE AuctieTdepa mamst. 0 mocie copoca. Cum. ctp. 10.

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
WO
shadow

#3F, #7F,
#BF, #FF,
#37, #77,
#B7, #F7,
#3B, #7B,
#BB, 4FB

VYnpasnenue nucnieruepom crpanuil. [loptel #3xF7, #7xF7, #BxF7 u #FxF7 otHOoCcATCA,
cootBeTcTBeHHO, K okHaM #0000..#3FFF, #4000. #7FFF, #8000. #BFFF u #C000..#FFFF.
Popmat noptoB #xFF7:

5..0: unsepcuvie GUTHI HOMEpA CTPAHUIIBI, BKIFOYaEMOTo B OKHO Tporeccopa. JlocTyHbl
16k ctpanutipl ¢ Homepamu 0..63 O3V (Bcero 1 merabaiit) u ctpanuisl 0..31 I13Y (Bcero
512 xunobaiT, OUT 5 urHOpHUpPYETCS).

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
pexumM nopra
AoCTyna
BBITNOJIHEHHE KOZIa CO cMeleHus #3Dxx.
®Dopmat noptoB #xTF7:
7..0: unsepcuvie 6UTH HOMepa cTpanuibl O3V, BKIFOYaeMOro B OKHO TpoIieccopa.
Hoctynnsr 16k crpanuis ¢ Homepamu 0..255 (Bcero 4 merabaiita).
®dopmar noptoB #xBF7:
0: Pexxum read-only niist coots. okHa. | — pexxnm read-only Bkmouén. 0 mociie copoca
KommbioTepa. JlelicTByeT B T.4. 1 Ha ROM-cTpaHuLbl, Ipesarast JOIOIHUTEIbHBIH
YPOBEHb 3alIUTHI OT 3anuck B ROM.
Cwm. ctp. 10.
#TFFD — [epeximouenne crpannn B okae #C000..#FFFF mns pesxxumos pentagon 1024k u ZX-
WO always Spectrum 128k, nepekitouenne sKpaHoB, onokuposka 128k mist pexuma ZX-Spectrum
128k, BEIOOp KapThl TAMSTH.
B pexxume ZX Spectrum 128k:
6..7: He ucm. | 5: mpwu 3arucu 1 | 4: BEIOOp KapThI 3: BEIOOD 2..0: 3amematoT
Onokupyercs namstu. 0 mocne | 3xpana. 0 mocne | Miaamme 3
JaNbHeHIIast copoca. copoca. Oura HOMEpa
3amKch B MOPT CTpaHHIIbI,
#7FFD, no €CJIM TaKoe
repexoza B 3aMeICHNE
pexuM pentagon paspemeno s
1024k wu o KaKoro-JInoo
copoca. 0 mocne OKHa (CM.
copoca. OIUCaHKE
noproB #xxF7).
0 mocrne
cOpoca.
B pexxume pentagon 1024k:
7..5, 2..0: 3amemaoT npu 4: BeIOOp KapThl HaMATH. | 3: BEIOOp dKpaHa.
HEOoOXOIMUMOCTH Miaaiue 6 OutT
HOMEpa CTPaHHUIIbI.
Cwm. c1p. 10, 17.
#EFF7 — YmpasieHue TypOo-pexuMOoM, YIIPaBICHNE BUICOPSIKUMAMH, YIIPaBICHUE pekuMamMu ZX-
WO noshad Spectrum 128k / pentagon 1024k, Bxirouenue HyaeBoi crpanuiisl O3Y B OKHO
#0000. #3FFF, ynpaBieHue TOCTYIIOM K TOPTaM YHEPrOHE3aBUCHUMOH ITaMSTH 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: ynpasnenue Typbo-pexumom. Cm. ctp. 14.
5, 0: ynpasnenue Buaeopexxumamu. Cum. ctp. 14.
3HaueHue Bcex OUT mopra nocie copoca — 0.
#DFF7 — YcraHoBKa azipeca s;fMeUKH SHEPrOHE3aBUCUMON NaMSITH U YacoB.
WO Ipumeuanue: B HereneBoM pexume mopt #DFF7 noctynen B 3aBucumocTu ot 6urta 7
noshad nopra #EFF7. B TeneBom pexume nopt #DEF7 noctynen Bcerna.

Cwm. ctp. 27.
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Anpec Crapmue Onucanne
nopra, ajgpeca
pexumM nopTa
AoCTyna
#DEF7
WO
shadow
#BFF7 — UreHne/3anuch STYESHKN YHEPTOHE3aBUCHMON TTAMSITH M 9acOB.
RW Ipumeuanue: B HeTeHeBOM pexkume nopT #BFF7 noctynen B 3aBucuMocTH OT Outa 7
noshad nopta #EFF7. B reneBom pexume nopt #BEF7 noctymnen Bceraa.
Cwm. ctp. 27.
#BEF7
RW
shadow
#xxBD #00, #01, |ITopTs! uTeHUS KOHPUTYPALUH U MOAU(UKALINH MTOBEACHHS KoMIbioTepa. 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 Boccranonennst manmuara okHa #0000..#3FFF mpu Beixome n3 NMI. Cwm. Crp. 22.
WO always
#xx3B #BF, #FF | Ypasnernne pexxumom ULAPLUS. Cwm. ctp. 20.
WO always
#xxFE — Urenue:
RW always ‘ 7:1 ‘ 6: tape_in ‘ 5:0 ‘4..0: keyboard
3anmce:
‘ 7..5: He ucr. ‘4: beeper ‘ 3: tape_out ‘ 2..0: mBet Gopmropa ‘
VYcranasnuBaeT nBeta 6opatopa 0..7.
Cwm. cTp. 26, 16.
#xxF6 — [Monuocteio nyomupyet ¢ynkuonan nmopra #xxFE, 3a nckimodennem toro, 9to
RW always ycTaHaBIHBaeT 1BeTa bopmtopa §..15.
Cwm. ctp. 26, 16.
#xxFB — ITopt BBIBOAA 8-OMTHOTO 3BYKa (COVOX). CM. CTp. 26.
WO always
#FFFD — 3amuce — BEIOOp HOMepa peructpa AY/YM
RW always Urenne — yTeHue conepkumoro perucrpa AY/YM
#BFFD — 3anmck — 3anuck B peructp AY/YM
WO always
#xx1F — YreHue cocTosiHUS UrPOBOro Manumynstopa (kempston-/proiictuka).
RO noshad ‘7: 0 ‘6: 0 ‘ 5:0 ‘4: Fire 3:Up |2:Down ‘ 1: Left ‘O: Right
Cwm. ctp. 27.
#FADF — KHomku 1 kosieco kempston-MBbIIIKH.
RO always 17..4: Wheel counter 31 [2MMB |L:RMB |0:LMB
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Anpec

nopTra,

pexum
AoCTyna

Crapmue
ajgpeca
nopTa

Onucanne

Cwm. ctp. 27.

#FBDF
RO always

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

#FFDF
RO always

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

#xx77
RW noshad

VYrpasnenue curnanom CS Ha SD-kapty. Cwm. ctp. 33.

#xx57
RW
noshad,
shadow

O6meH nanHbIMU ¢ SD-kapToii, ynpasienue curaanoM CS Ha SD-kaprty B shadow-pexume.
Cwm. ctp. 33.

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

Pa6ora ¢ IDE-tmmnoii. Cwm. cTp. 34.

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

IopTs! KOHTpOMNIEpa AUcKoBOAA. CM. cTp. 36.

#xxFF
WO
shadow

[TopT KOHTpOJIEpPa TUCKOBOMA U 0OHOBPEMEHHO TIOPT 3aIICH MaTUTpPhL. BeIMonHseT
(yHKIMIO 3a1McK NaNUTphI pu ycranosieHHoM A 14=0 B nopre #xx77 (WO, shadow).
Cwm. ctp. 15, 36.

#xxEF
RW always

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

#FD (RO),
4FE, #FF

Iopter RS232. Cwm. c1p. 37.
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11 UcTtopusa Bepcumn 6azoBoun KoHdUrypauumm

11.1 Bepcus 25.12.2021

Akrtyanu3upoBaHo onucanue noptos #xxBE u #xxBD.

11.2 Bepcus 22.11.2021

* JloGaBneHO omuMcaHue pacIIMPEHHOTO IIBETOBOTO Iuana3ona cM. 7.2.1.

11.3 Bepcus 27.10.2014

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

11.4 Bepcusi 01.10.2014

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

e JloGaBneHO YTeHHUE COCTOSIHUS KOHTPOJIbHBIX KiaBuIl kiaaBuatypel PS/2 (Ctrl, Alt,Shift) B
RTC peructp D;

* l3menena npoueaypa o6pabOTKH KOHTPOJIbHBIX KOMOMHAIIMIA ¢ KiIaBuarypsl PS/2.

11.5 Bepcus 29.09.2014

*  VYrouneHo noseaeHrne NMI (mpuBeeHO B COOTBETCTBUE C TEM, UTO PEAIbHO ECTh B JKEJIE3€)

*  Omnucano pacmmpenue ULAPLUS

11.6 Bepcus 18.05.2014

* JloGaBneHo onucaHue YTeHUs pa3audHbIX (iaaro AVR.

11.7 Bepcusi 15.05.2014
* JloGaBnena BozmoxHOCcTh pabotsl c EEPROM ATMEGA128;

» Jlo6aBneHa ornpaBka komaH bl cOpoca PS/2 knaBuatype, B ciyyae omOku padbotst ¢ PS/2
KJIABUATYPOMU;

* Hcmnpasnena omubka paboThl ¢ HEKOTOPBIMH PS/2 Mbimmamu.

11.8 Bepcusi 13.04.2014

* Hcnpasnena omrOka npu paboTe ¢ MOJIb30BaTEIbCKOM PACKIIAAKON KIIaBUATYPHI.

11.9 Bepcus 08.11.2013

* JloGaBneH pexxum «601 .
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11.10  Bepcus 29.11.2012

JloGaBneHa anmaparHasi JIOBYIIKA.

11.11 Bepcus 13.02.2012

Hob6asnen noctym k PS2 kmaBuarype;

Hcnpasnena ommOka KiiaBHaTypbl MPOSBIISIONIASICS IPU HAKATUU HECKOJIBKUX KJIaBHUII;
CxoppekrupoBana padora IDE korTpomepa;

Jlo0GaBieH TeKCTOBBIN BUACOPEIKUM B OJTHOM CTPAHHUIIE;

N3meneno onucanue Bxona B NMI B cooTBeTCTBMHU ¢ H3MEHEHUSIMU B TipoinBKke FPGA;

JloGaBieHa B onucaHue CBOIHAS TaOIUIIa IIOPTOB.

11.12  Bepcus 29.09.2011

Jo6asnen ®AIIY mis BI'93;
CxoppektupoBana o0padorka uaur RTS KOMMYyHHKalIMOHHOTO TIOPTA;
Ho6asnen Beioop BCD/HEX B amyssiituu pa6otsl GLUK yacos;

W3menen anroputm o0padotku NMI.

11.13  Bepcus 11.06.2011

Ho6asnen o6padoTunk NMI;
JloGaBneHa paboTa ¢ TEKCTOBBIM PEKUMOM U MOAJIEPIKKA MPUDTOB;
CkoppeKTHpoBaHa Mporeypa HHAHaIu3anuu PS/2 Mermm;

Jlo6aBneno ynpasinenne NMI ¢ BHENTHUX KOHTAKTOB (Jy1s 11ar revision Au B -
3aMbIKaHHEM KOHTaKTOB “Turbo’).

11.14 Bepcus 11.05.2011

Jo6aBneHa noaep)kka HATHBHOTO PEXUM TSI IETTUTENsi CKopocTr RS232;

YuuThiBaeTcs ynpasieHue ymMmHoxkuteneMm yactotrsl ICS501M (ans mnar revision C).

11.15  Bepcus 26.04.2011

JloGaBiena noaaepxka KOMMyHHUKallMOHHOTO nHTepderica (RS232);
IToBpieHa HaiEeKHOCTD 3arpy3ku FPGA;

[ToBbimena HagexxHoCTh padoThl ¢ RTC (ucnpasiena ommoOka, IposiBISIOIIascs Ha
HEKOTOPBIX IUIATaX).

11.16  Bepcus 30.03.2011

HonpaBneHo OIMMCAHUEC TTOPTOB KEMIICTOH-MBIIIKH.
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* JloGaBneHo onucaHue KOBOKCA.
* IlompaBieHbl pekoMeHayeMble 3HaYEHUsI cTapiiero Oaira aapeca uid nopra #xx77.
* JloGaBneHO onucaHue MOJIEPKUBAEMbIX BUICOPEKHMOB.

» Jlo6aBneH poctyn K gononHutenbHbIM ssueiikam NVRAM (0x40..0xEF).

11.17  Bepcus 07.12.2010

* JloGaBneHa peryinupoBka pasperienus PS/2 mpim.

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

11.18  Bepcus 29.11.2010

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

* Tlonnepkan mamnmep kiaaBuatypsl PS/2 B ZX i BceX HOMONMHUTENBHBIX KOJOB KIIaBUATYPhI
(EO xx).

® CKOppeKTI/IpOBaH MCHCIKCP NNaMATHU U BUAUMOCTDL ITOPTOB B PA3JIMIHBIX PCIKUMAX.

11.19 Bepcus 17.10.2010

* Tlogneprkka 3arpy3ku ¢ MarHUTO()OHHOTO BXO/a.

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

* PeanuzoBan menemxkep s Bee namsatd (ROM u RAM).
*  OnrummsupoBana padora ¢ PS/2 ycrpoiictBamu.
* Tlognepxxan manmep PS/2 B ZX kiaBuatypy (moka 6e3 BO3MOXKXHOCTH PEIAKTUPOBAHNS).

* PeanuzoBanbl pacmmpenus nemo-ide.

11.20 Bepcus 30.03.2010

* MHcmnpasnena omubka 3arpy3ku FPGA.

11.21 Bepcus 28.03.2010

* Hcnpasiena o6pabotka omm6ok PS/2 mpimu. PenHunpanu3anus Ml B cIydae OO0k
oOMeHa.

* [lonaepkka moiydeHus: Bepcuu 6a30Boi KOHPUTrypauuu u OyTioaaepa.

* Hcnpasiena o6paboTka ommOOK TaiiM ayTa oomMena ¢ PS/2 ycrpoiictBamu.

11.22  Bepcusi 24.03.2010

® I/ICHpaBHCHO IIOBCACHUEC CBECTOAMOA ITUTaHUA (PWI' Led), TCIICPb BLIKJIOYACTCS €CIIN
OCHOBHO€ INIUTaHHUEC OTKIIOYCHO.
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*  Vmpasnenue curHasioMm NMI Ha ZX ¢ nomoikio kHonkH «Print Screen» PS2 knaBuarypsl.

*  Mirkuii cOpoc koMmbroTepa (6e3 nepesarpys3ku fpga) npu 3aMblIKaHUN KOHTAKTOB «Soft
reset» Ha Iiare.

11.23  Bepcus 10.03.2010

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

* MHcmnpasnena ommbka oroopakenus NVRAM, ncnons3zyemoii B GLUK, B NVRAM
PCF8583.

* MHcmnpasnena ommbka B smyssinuu yacoB GLUK, peanuzoana smymsiiust Update flag B
peructpe C.

* Peanu3oBaHo coxpaHeHUe pexxuma kommnbiorepa B NVRAM.
* JloGaBneHa noauep:kka MexaHUueckol ZX KiIaBHaTypBhI.

» JloGaBnena nmomaepxkka Kempston mxoicTuka.

11.24 Bepcusi 04.02.2010
bazosas Bepcus (1.00 B SVN).
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