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1 BBeaeHue

[Ton 6a3oBoit kKoHurypanueit komnsrorepa ZX Evolution noapasymeBaeTcst KOHQUTypauus,
KOTOpasi IOCTABJISETCA U NOLIEPKUBACTCS IIpousBoauTeneM. IIponssoaurens oCyeCTBIAET
NOJICPKKY U Pa3BUTHE 3TOM KOHPUTYypallMy U UCTIPaBICHUE HAlICHHBIX B Hel ommnbok. [pynma
NedoPC He nonaep:xuBaeT KOHQUrypanuu CTOPOHHUX pa3pabOTYUKOB, B CiIydae MpoodiieM ¢
TaKUMH KOHPUTypaluusMy, oOpamaiiTech HEMOCPEACTBEHHO K X pa3paboTYuKaM.

basoBas koH(UTrypaLus COCTOUT U3 CIAETYIOIUX KOMIOHEHT:
*  Koundurypauus ans FPGA EP1K50QC208;
* IIporpamma misa mukpokonTposuiepa ATMEGA128.

Konuryparus nocrasnsercs B Bujae OuHapHoro ¢aiina (zxevo_fw.bin), KoTopblit MOXXHO
3arpys3uth B MukpokonTpomiep ATMEGA 128 ¢ nomomsio BOOTLOADER'. O6HOBEHNE
KOH(urypanuii, Takxe npoussoaurcs ¢ nomombio BOOTLOADER.

Kondurypanus FPGA unrerpupoBana B mporpaMMmy MUKpokoHTposuiepa. Konurypupoanue
FPGA nipou3BoauTCs MpH BKIIOUEHUH WM KEJIE3HOM cOpoce KOMIbIOTEpa.

W3menenue Bepcun 6a30BOM KOH(UTYpaIMK MMojipa3yMeBaeT U3MEHEHHe 0001 U3 Wi 00enx
KOMITOHEHT.

1 BOOTLOADER — 6a3oBblit 3arpy3urk. Hensmensiemas yactb namstiu Mukpokontpoiuiepa ATMEGA 128, kotopas

MpeaHa3HadeHa I 3arpy3Ku i oOHoBIeHnus namsatu nporpamm ATMEGA128.

4
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2 YnpaBnsLwme KOHTaKTbl KOMMNblOTEpa

VYipasinsromue TpyIibl KOHTAaKTOB KOMITbIOTEPA, PEIHAa3HAYEHBI /7S YIIpaBiieHus: paboToil
KOMIIBIOTEPA C IOMOIIBIO MOICOCMHEHHBIX K HUM 3JIEMEHTOB yIpaBlieHHs! (HapuMep KHOIOK Ha
KOpITyCE KOMITbIOTEPA).

2.1 Hard reset (nonHbIl c6poc)

['pynna xontakroB «Hard reset» ocyiiecTBisieT moiaHbIN cOpoc KOMITbIOTEPA (C Mepe3anyckoM
MIPOIIMBKY MUKPOKOHTpoJIIepa U nepenporpammupoBanneM FPGA) npu 3aMbIKaHUM KOHTaKTOB.
OYHKIMOHUPOBAHHUE HE 3aBUCUT OT UCHOIb3YEeMON KOH(PHUTypaIMi KOMIIbIOTEpA.

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

Buumanmue! Hard Reset ne obecneuusaem coxpaHHOCTh COAEPKUMOTO TTAMSITH KOMITHIOTEPA
(manpumep, RAM-I1CKOB WM CTPAaHUYEK C UCXOAHBIMU TEKCTAMH B aJIacMe).

2.2 Soft reset (Msi2ckuli c6poc)
@OyHKIMHU TpyTIa KOHTAKTOB «Soft resety 3aBUCAT OT KOHPUTYPALIUH.
B 6a30B0if KOH(UTYpaLMU HA ATy TPYIITY KOHTAKTOB BO3JIOKEHBI JABE (DYHKLIUU:
* MATKHiI cOpoc KoMIbroTepa (cOpoc mporeccopa U BHyTPEHHUX perucTpoB fpga);
* BKItoueHue/BoIkIIoueHne ATX Grioka nuTaHus.

Pexomenayercs npu ucnosnb3oBaHuu cranaapTHoro ATX kopiyca nogCOeIMHNATE K KHOIIKE
«Power» koprryca. B 3ToM city4ae BKJIFOUEHHE KOMIIBIOTEPA OCYIIECTBIIAETCS OJHOKPATHBIM
Ha)kaTueM KHOMNKHU. OTKIIIOYEHHE KOMIIbIOTEPA OCYIECTBISAETCS JOITOBPEMEHHBIM HaXKaTueM B
TEYEHUH 5 CEKyH].

KparkoBpeMeHHOE 3aMbIKaHHE KOHTAKTOB OYJIET OCYIIECTBIATh MIATKHI cOPOC KOMITbIOTEpa U
YCTAHOBKY HYJIeBOM cTpaHulibl ROM.

Msirkuii copoc oOecrieynBaeT COXpPaHHOCTh COACPKUMOTO MaMITH KOMIIBIOTEpA.

2.3 NMI (noda4a Hemackupyemo20 rpepbieaHusi Ha npouyeccop Z80)
DYHKIUY TPynIbl KOHTAKTOB «NMIy» 3aBUCAT OT KOH(MUTYpAITHH.

B 6a30Boii koH(pUTYpany Ha ATy TPYIITy KOHTAKTOB BO3JIOKEHBI (DYHKIIUH TTO/1a41
HEMaCKHUPYyEMOT0 IIpephIBaHUs Mpolieccop Ha nporeccop Z80 (aHaTOrH4HO OMUCAaHHOMY B 3.5).

Buumanue! [[ns revision A u B tutat sta rpynmna koHTakToB Ha3biBaeTcst « Turboy, HO
WCTIOJIB3YETCs KaK KOHTAKThI JyIsl ynpasieHus NMI.
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3 OononHuTtenbHble PyHKUMN PS2 KnaBnatypbl

[Tpu ucnons3oBanuu PS2 xinaBuarypsl ¢ kommnerorepoMm ZX Evolution MOXHO HCIIONB30BaTh
JIOTIOJIHUTENbHBIE BO3MOXKHOCTH I10 YIIPABIECHUIO KOMIIBIOTEPOM:

*  MATKHUI cOpOC KOMITBIOTEPA;

*  TOJHBINA COPOC KOMIBIOTEPA;

* mepekiodeHue pexxuma BuseoBbixona (TV/VGA);

* MepeKIoueHue pexxuma aynnosbixoza (beeper/tapeout);

* nonada NMI Ha npoueccop Z80.

3.1 Msickut c6poc komnbromepa (soft reset)

Msrkuii cOpoc KOMITBIOTEPA OCYIIECTBISIETCS C TIOMOIIBIO KPaTKOBPEMEHHOTO (MEHEE SCEKYH/I)
Haxkatus kiaBumm «F12y».

3.2 lMonHskIl c6poc komnbromepa (hard reset)
[TonHbIii cOpoC KOMIBIOTEPA € KIIABUATYPhl MOXKHO OCYIIIECTBUTH IByMsI CIIOCOOaMHU:

e JlnuTenpHBIM HaxaTueM KiaBulu «F12y» (IIUTeIbHOCTHIO 5CeK), OTKIIOYEHNE TUTaHUS B
3TOM Cllydae HE MPOU3BOIUTCS;

* Haxaruem kombunanuu «Ctrl-Alt-Del», oTkiroueHue nutanus B 3TOM cliydae He
MIPOU3BOIUTCSL.

3.3 lMepeknroyeHue pexxuma sudeoesnixoda (TV/VGA)

Tak kak ncnonb3yercs 00beTMHEHHBIH BUICOBBIXO/ (B CBS3U C OTPAaHUYCHHUEM KOJIMYEeCTBA HOT
mukpocxembl EP1K50QC208), To Heo0X0quMO yCTaHOBUTH PEKUM BUACOBBIXO/A!

* TV — ckannaOnep OTKIIIOUEH, BUJICOBBIXO] pabOTaeT ¢ TENIEBU3NOHHOM pa3BepTKOMH;
*  VGA — BritoueH ckangabnep, BuaeoBbixoa padoraet ¢ VGA pa3BepTKOii.

[Tepexmtouenue pexxuma BuaeoBbixona (TV/VGA) ocymiecTBisieTcst ¢ TOMOIIbI0 KitaBuim «Scroll
Lock». Mnaukanus pexumMa ocyIecTBIsSETCs ¢ moMolbio ceeroauoaa «Scroll Lock» kmaBuarypsl.
Caersileecs: COCTOSIHUE CBETOIMOAA COOTBETCTBYET VGA pexnMy KOMIIbIOTEPA, OTCYTCTBUE
ceeueHus — TV pexumy.

Bpemennsie napameTrpsl curHaina VGA ¢opmupyeMble CKaHIa0IepOM OTIUYAIOTCS OT
CTaHJAPTHBIX, YTO MOXET OBITh MPUYUHOM OTCYTCTBHA n300pakeHus Ha Bamem VGA monuTOpeE.
CrernuanbHO IS TAKUX CIIyYaeB BBEIEH PEKUM C M3MEHEHHOH pa3BépTKoi («60I ). Mcnonb3yiiTe

xoMOuHarwro kinaBuil «Shift+ScrollLock» st mepexoueHus pe:KMMOB BUACOBBIXOA
TV60/VGA60.

Pescum «60Iy» agnaemcs necmanoapmuwvim 0na ZX Spectrum coemecmumozo npocpammHo2o
obecneuenus u Modxcem Oblmb NPUUUHOU €20 HeKOPPEeKMHOU pabomul (ycKopenue, 3amedieHue,
3asucanue). NedoPC He pekomeHnoyem nocmosHHo noib308amuvcs pexcumom «601'y», mem 6onee
paspabamuléams CneyuaibHo 07 He20 NPOSPAMMHOe obecneyenue.



baszosas konueypayus ona ZX Evolution

Buumanue! UtoObl cOCTOSIHUE peXMMa COXPAHSJIOCh IPU BBIKJIFOYEHUHN KOMITBIOTEPa, HEOOXOAUMO
YCTaHOBUTH OaTapeuky.

3.4 lNepeknroyeHue pexxuma ayouoebixoda (beeper/tapeout)

Tak kak ncnonb3yeTcst 00bETMHEHHBIN ayAMOBBIXO] (B CBSA3U C OrPAaHMYEHHEM KOJIMYECTBA HOT
mukpocxembl EP1K50QC208), To Heo0X0auMO yCTaHOBUTH PEKUM ayAHOBBIXOJA:

* beeper — Ha ayTUOBBIXO]I IOJJAETCSI CUTHAJI COOTBETCTBYIOIIUI BBIXOAY beeper;
* tapeout — Ha ayIMOBBIXOJI MOAAETCA CUTHAJI COOTBETCTBYIOLIMI BBIXOY tapeout.

[TepexmtoueHue pexxuma aynuoBbixona (beeper/tapeout) 0CyImeCcTBISIETCS ¢ TOMOIIBIO KITABUIITH
«Num Lock». Manukanus pesxumMa oCyIIecTBISIETCS ¢ TOMOIIbI0 cBeToauoaa « Num Lock»
KiaBuaTypbl. CBeTAIIEeCs COCTOSTHAE CBETOIMO/Ia COOTBETCTBYET tapeout pexxumMy ayJaruOBBIXOa,
OTCYTCTBHE CBEUCHHS — beeper pexumy.

Buumanue! UToOBI COCTOSIHME PEKMMa COXPAHSIIOCH IIPH BBIKIIIOYEHUH KOMITBIOTEpa, HE0OX0IMMO
YCTaHOBHUTD OaTapeiky.

3.5 Modaya NMI (Hemackupyemoz20 npepbieaHusi) Ha npoueccop Z80
ITomaga NMI Ha niporieccop Z80 ocymecTBIsIETCS ABYMS CIIOCO0aMHU:
* ¢ nomousio knaBunm «Print Screen» PS/2 knaBuatypbl
* IlepeBonom 6uta 3 mopra #xxBF u3 1 B 0 (cm. ctp. 39)

* YcraHoBkoi# anpeca jgoBymiky B moprax #00BD/#01BD (cMm. cTp. 22) u paspemieHus
noByuiku outom 4 mopra #xxBF (cMm. cTp. 39)

3.6 Pecynupoeka pa3peweHusi PS/2 mbiwu

PerynupoBka pasperienns PS/2 MpIly BO3MOXHA TONBKO ISl MBILIEH, KOTOPbIE MOJAEPKUBAIOT 3TY
¢yukuuro. Kak npaBuiio 3To oNTUYECKHUE U J1a3€PHbIE MBIIIIH.

Jnana3oH nojsepkuBaeMbIix paspemieHuit PS/2 mpimmmu:

3nauenue Paszpewenue
0 1 oTrcuer Ha MM
1 2 OoTCcUeTa Ha MM
2 4 orcyera Ha MM
3 8 OTCUETOB Ha MM

PerynupoBka MpouCXOAUT OHOBPEMEHHBIM Ha)KaTHEM JBYX KiaBuIl PS/2 Mblmu (JeBoi U paBoii)
W yIpaBISONIeH kiaBuiy Ha PS/2 knaBuarype:

* keypad "*' - cOpoc 3HaueHus paspemieHus B 0 (1o yMOIYaHHUIO);
* keypad '+' - yBennueHue 3HaueHHS pa3perieHus Ha 1;

* keypad '-' - ymeHbII€HNE 3HaUE€HUA pa3peleHus Ha 1.
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Buumanue! UtoObl 3HaueHUE pa3pelIeHns: COXPaHsIOCh MIPU BBIKIIOYEHUH KOMITBIOTEDA,
HEOOXOIMMO yCTaHOBUTh OaTapeiky.
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4 ApxuTeKTypa: obLime nosoxeHus

ZX Evolution umeet Ha 60opty 4 meradaiita O3Y u 512 kunobaiit 113V, koTopbie 10CTYHBI UYepes
CIeqyroIIre MOJENHU yrpasieHus nmaMatbio: ZX Spectrum 48k, ZX Spectrum 128k (mopt #7FFD),
pentagon 1024k (appecanus uepes mopt #7FFD), ATM2 (agpecamus merabaiita O3Y), a Takxe
JIOTIOJTHUTENbHBIN peskuM aapecauuu Becex 4 meradaidt O3Y. Bee 512 kunob6aiit [13Y aapecyrorcs
o mozieran ATM2, ipu 3ToM JOTIOJIHUTENBHO CYLIECTBYET BO3MOKHOCTh 3anucH B [13Y, kotopoe
peanu3oBaHo Ha Mukpocxeme flash-namsTu.

B apxutekType koHTpOuIepoB AuckoBoaa beta-disk mosiBiisieTCst MOHSITHE TEHEBBIX MTOPTOB,
JOCTYIIHBIX TOJIBKO IIPH OLIPENENEHHBIX yCiIoBUAX. B komnbrotepe ATM?2 nossistorces
JIOTIOJTHUTENbHBINA HA0Op TEHEBBIX NOPTOB (MCIOIb3YEMBIX, B YaCTHOCTH, JJIs1 YIIPABICHUS
HaMsThIO) U TOTIOJTHUTEIbHBIE CIIOCOOBI BKIIFOUEHHUSI TAKUX MOPTOB (B YACTHOCTH, PEKUM
yaep>KaHus TEHEBOTO pexxuMa TpH BeimoiaHeHuu u3 O3Y). Ognako, B ATM2 ocTtaércs onHO3HaYHAS
CBSI3b MEXY TeHEBbIM pexxumoM u BkitoueHueM [13Y TR-DOS. B apxutexrype ZX Evolution npu
NOJHOU nojaepxke pexumMoB ATM?2 nosiBiisieTcss BO3MOXKHOCTD yIepKaHUsSI TEHEBOTO pexuMa
noptoB 6e3 BriaroueHus [13Y TR-DOS.

Konmnenus moptoB BBoAa-BeiBoAa miist ZX Evolution cymiecTBeHHO OTIMYaeTCsl OT OHOM B IPYTUX
CIEKTPYM-COBMECTHMBIX KOMIbIOTEPOB. [Ipex e Beero, nemmudpanus Bcerna NpouCXoauT Kak
MUHUMYM 110 8 Mmutaamum outam. KadecTBeHHO oTiiruaeTcs Joruka OJIOKHPOBAaHUS [TOPTOB KapTaMu
ZX-Bus: eciu B APYrUX CIEKTPYM-COBMECTUMBIX KOMITBIOTEPAX KAPThI OJIOKUPYIOT MOPTHI
MaTEepUHCKOM IUIaThl (M IPYT Jpyra, IpU HaJU4YUK HECKOJBKUX clIOTOB), To B ZX Evolution,
HA000POT, Bce MOPThI, IPUCYTCTBYIOLINE HA MaTEPUHCKOM Tu1aTe, He 'moxoaaT' 1o kapt ZX-Bus.
Mexann3m IORQGE ucnonb3yercst Kapramu JIMIIb Uit OJTOKUPOBAaHUS IPYT ApyTa (B MOPSIIKE
pacrionoxeHus B ciorax). OTcrozia ciieyeT BaXXHbIH BBIBOA — J1t00BIE KapThl, AyOnupyrome
KaKyI0-1100 (yHKIHOHAJIBHOCTh MATEPUHCKOM IJIaThl (MMEIOILKE OPTHI, COBIAJAIONIHE C
cymectByromumu B ZX Evolution), Takie kKak KOHTpOJIIephl KJIaBuaTypbl, Mblky, IDE, SD-kapt u
T. 1., paboTatk He Oyoym.

B nanpHeiimem Ui KaX10ro HOPTa yKa3bIBAIOTCS PEKUM €ro BUAUMOCTH (TEHEBOM JOCTYIEH
Bcerna: «shadowy, «noshady, «always»), TOCTYITHOCTb €r0 IS YTEHUS WU 3alTUCH (TOJIBKO
YTEHUE, TOJIBKO 3alUCh, YTeHUE U 3auch: «KRO», «WO», «RWy). Taxxke yka3biBaeTcs aJpec nopra
mu60 B Buje «#xxFE» (nemmdpanms Tonpko mo muiaamum 8 ouram), mudo B Bune «#7FFD»
(memmmdpanus He TONbKO Mo MitaammM § 6utam). [lepBeiif BapuaHT ykazaHus agpeca mopra
IPUMEHSETCS TaK)Ke U B ClIydyae, eclid Kakue-1100 ajgpecHblie TMHUU A8..A15 ncnonb3yroTes Kak
UH(POPMaLMOHHBIE BXO/IbI (HapuMmep, HaOop MOPTOB IS EPEKIIOUeHNs CTpaHull B 16k okHax
npoueccopa: #3FF7, #7FF7, #BFF7, #FFF7), npu 5TOM B ONKMcaHuu IOPTa yKa3bIBAIOTCS
KOHKPETHbIE 3HaU€HUs cTapliero 0aira ajgpeca, KOTOpbIE TOJIBKO U CIEAyeT UCIOIb30BaTh. B
ciydae ykazanus 16-OMTHOTO ajpeca mopTa, KOHKPETHBIE OMTHI CTAPIIETO aIPECHOTO OaiiTa,
UCIIOJIb3yeMbIe TPU AU PALNU, HAMEPEHHO He YKA3bl8alomcs U MOTYT U3MEHSIThCS OT MPOIIUBKH
K TIPOIIUBKE.
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5 ApxuTeKTypa: ynpasreHue namsaTbio

VYnpasnenue namsatsio B ZX Evolution Bo MHOTOM cxoxe ¢ yIipaBiieHueM namsThio B ATM2.
[TpuHIMNIMAaIbHBIE U3MEHEHHSI KacaloTCsl BOSMOXKHOCTH ajpecauuu meradaiita O3Y uepes nopr
#7FFD (monens pentagon 1024k) u agpecarum 4 merabaiit O3Y.

B kaxoe 16k okHO mpolieccopa MOXKHO MPOU3BOJIBHO BKIIFOUATh J00y10 U3 16k crpanun O3Y nnu
[13V. CymectByeT 2 HE3aBUCUMBIX KapThl IaMSATH, KOTOPbIE EPEKIII0YatOTCsl OUTOM 4 B 1opre
#7FFD. B pexxume coBmectumoctu ¢ ZX Spectrum 128k mium pentagon 1024k 3tu 18e kapThl
HNaMATH NPOTPaMMUPYIOTCS UIEHTUYHO 32 UCKIIOUEHUEM HOMEpa BKIIOUeHHOU cTpaHulibl [13Y B
HYJIEBOM OKHE ITpoIieccopa, 4ToObl JaHHBIA OUT paboTai, kak B ZX Spectrum 128k. OroOpakenue
CTPaHHUII NAMATHU B KAKJIOM OKHE IIPOLECccCopa NPOrpaMMUpPYETCsl HE3aBUCUMO Yepe3 clielinaibHble
TeHeBbIe OPThl. KpoMe Toro, A KaX10ro TaKoro OKHA CyILECTBYET ONLUS NOAMEHBI MIIAIIINX 3
wiu 6 OuT HoMepa BKIHOUEHHON cTpaHulibl O3Y TaHHBIMU U3 COOTBETCTBYIOIIMX OUT MOpTa
#7FFD: TakuM 00pa3om obecrieunBaeTcst COBMECTUMOCTH ¢ peskumamu ZX Spectrum 128k u
pentagon 1024k. [Tpu otoGpaskenun ke ctpanuilsl [13Y cymiecTByeT onius moaMeHbl MIAIIIETO
outa Homepa ctpanuilsl Ha curian DOSEN (curnan Bxiatouenuss TRDOS). Bxitouenue n1anHoro
curnana («nepexoq B TR-DOSy») npoucxonut ripu ucnonnenuu kona u3 [13Y B kakom-1m100 okHe
npolieccopa o cMeneHuto #3DXX B 3TOM OKHe Npu ycTaHoBiIeHHoM oute D4 B nmopte #7FFD.
Brixirouenne npoucxoauTt npu BeimoHeHnn koaa u3 O3V («swixog u3 TR-DOSy»). Kpome Toro,
IIPYU IIOMOLIY COOTBETCTBYIOIIErO TEHEBOIO IIOPTA MOKHO 3aIPETUTh BhIKIIOYeHHE curana DOS,
TaKUM 00pa3oM OCTaBJIsisl TEHEBbIE TIOPTHI AOCTYNHBIMU Npu UcnonHenuu u3 O3Y. Bnobasox,
CYLIECTBYET BO3MOKHOCTh BKJIFOUCHHSI TEHEBBIX OPTOB O0€30THOCHUTENBbHO curHaina DOS.

Ilopm | Onucanue

#xxBF | BxiroueHue TEHEBOTO peXxumMa MOpTOB; paspelieHue 3anucu B 113V
RW
always

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

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

bur 0 3Toro nopra umeeT NpPUOPUTET HaJl APYTUMHU CLIOCOOAMU BKITFOUEHHUSI TEHEBBIX
MIOPTOB: TEHEBOM PEXUM BKJIHOUaeTCsl 0€3yCclI0BHO Npu 3anucH 1 B aToT OuT. Ilpu 3anucu
0 BKJIFOUEHHME TEHEBOT'O peXXHUMa YIpaBisieTcs APYTUMH ClIoco0aMu, HalpuMep OPTOM
#xx77 nnmu nepexonom B TR-DOS. Jlanusiit 6ut ne sxmouaem TR-DOS.

Jaunblii mopt omcymcmasyem B ATM?2.

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

OcranpHble OUTHI — cM. cTp. 39.
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Ilopm | Onucanue

#xx77 | BxirodeHue TEHEBOTO peXuMa MOPTOB; Pa3pelIeHHe padOoThl AUCTIETUYEpa MaMSITH.

WO AS8: eciu 0, TO BBEIKITFOUCHHE A9: ecimn 0, TO “HacHIIBHO” BKITFOUCHHE

shadow aucrieryepa namsTti. B kaxaoe okHO TR-DOS u teneBbix noptos. 0 mocine
MpoIeCcCopa yCTaHABINBAETCS copoca.
nocneanss crpanuna [13Y. 0 nocne
copoca.
Buumanue! Octranbubie OUTHI (Kak OMTHI TaHHBIX, TaK U OUTHI cTapiiero OaiTa agpeca)
3TOrO Write-only mopTa ucmons3yrores At Apyrux meneit. Cm. crp. 39.
Bxmouenne TR-DOS u TeHeBBIX TOPTOB OMTOM A9 MMEET MPUOPHUTET HAJl BKITFOUSHUEM
TR-DOS 1 TeHeBbIX OPTOB UCIIOIHEHUEM cO cMmelieHus #3Dxx ctpanuusl [13Y npu
ycranoBieHHoM oute D4 mopra #7FFD («miepexon B TR-DOS»). Korma A9=0, To
TeHeBble OpThl 1 TR-DOS BKITIOUEHBI HE3aBUCUMO OT MECTA UCIIOJIHEHUSI MPOoIeccopa
(B T.u. 1 u3 O3Y).

Ilopm | Onucanue

#xFF7 | YmpasieHue AMCIETYEPOM CTPAHUIL

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

shadow

Hoctymasl 16k ctpanuipl ¢ Homepamu 0..63 O3V (Bcero 1 merabait) u cTpaHUIIBI
0..31 13V (Bcero 512 xunobaitt, OUT 5 urHOpUpyercs).

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

7: 6ut «dos7ffd»: eciu 1, T0:

st O3Y — B JaHHOM OKHE MPOUCXOJUT NOAMEHa Miaamux 3 uinu 6 6ur (B
3aBUCcUMOCTH OT pexxuMma ZX Spectrum 128k min pentagon 1024k) Homepa cTpaHutibt
HeungepcHulmu dutamu u3 nopra #7FFD.

Jist I13Y — nporcxoauT noaMeHa Milaiiero OuTa HoMepa CTpPaHUIb CUTHAJIOM
BritoueHust TR-DOS (1 ecau TR-DOS Brutouen). Kpome Toro, npoucxonut
BKIItoYeHHE TeHeBhIX TOPTOB U TR-DOS («Bxon 8 TR-DOSy), ecnu B JaHHOM OKHE
POU30IIET BBIIOJIHEHHUE KOJla CO cMeleHus #3Dxx.

butel A14, A15 onpenensitoT OKHO TIporieccopa, AJisl KOTOPOro MPOUCXOIUT BKIIOUEHUE
TpeOdyemoii crpanuiipl. CiaeqyeT UCIOIb30BaTh CIAESIYIONIUE aapeca ITOTo MopTa:
#3FF7 — s okna #0000..#3FFF,

#TFF7 — nns oxkna #4000..#7FFF,

#BFF7 — nns oxkna #8000..#BFFF,

#FFF7 — nns oxna #C000..#FFFF.

3anuch B JAaHHBINA MTOPT MEHSET CTPAHUILY B KAKOM JINOO OKHE TEKYIIeH (aKTUBHOM)
KapThl namATH. [Ipy 3TOM HEeakTUBHAs KapTa aMsATH OCTaéTcsa Hen3MeHHoM. Kakas
KapTa maMsATH aKTHBHA, 3a1a€T out 4 mopra #7FFD.
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pentagon 1024k
WM J10 cOpoca.
0 mocne copoca.

Ilopm | Onucanue
#x7F7 | YmpaBiieHue AUCIIETYEPOM CTPAHHMIL.
WO 7..0: uneepcnvie OuTH HOMepa cTpaHullbl O3V, BKIIOYaeMOro B OKHO MpoIieccopa.
shadow || TTocrynusr 16k crpanus: ¢ Homepamu 0..255 (Bcero 4 Merabaiita).
butst A14, A15 onpenensitoT OKHO IPOLieccopa, st KOTOPOTO MPOUCXOAUT BKIFOUCHUE
TpeOyeMoii cTpanuiipl. CiaenyeT HCIOIb30BaTh CAeAYIOIINE aJpeca STOro mopTa:
#37F7 — nna oxnaa #0000..#3FFF,
#TTF7 — nna okua #4000..#7FFF,
#B7F7 — nia oxaa #8000..#BFFF,
#FT7F7 — ns oxkua #C000..#FFFF.
3anuch B JaHHBIN OPT MEHSAET CTPAHUILYy B KAKOM JINOO OKHE TEKYIIEH (aKTHUBHOM)
KapThl namsaTy. [Ipy 5TOM HeakTUBHAs KapTa NMaMsTu ocTaércsa HeusMeHHou. Kakas
KapTa naMsaTy aKkTHBHA, 3a1a&T OuT 4 mopra #7FFD.
Buumanue! Tlpu 3anucy B 3TOT MOPT OCTAETCS HEM3MEHHBIM PEKUM MTOMEHBI MITA IIITHX
out Homepa ctparuiel O3Y (6ut «dos7ffd» mopra #xFF7). Onnaxo, 3amuce B #x7F7
6e3ycioBHO BkirouaeT O3Y B okHe (ounmaeT out «ramnromy nopra #xFF7).
Jansbiit nopt omcymcemeyem B ATM2.
Ilopm | Onucanue
#7FFD | B pexume ZX Spectrum 128k:
WO 6..7: He ucr. 5: mpu 3ammcu 1 |4: BBIOOp KapThl | 3: BEIOOP 2..0: 3amemaror
always Onokupyercs aMsATH (CM. skpana. 0 nocne | Miaamue 3
JanbHenIas OIHCaHue cOpoca. 6urta Homepa
3anuch B mopT | moptoB #XxKF7). CTpaHHULIbL, €CIIN
#7FFD, no 0 mocne copoca. Takoe
nepexoza B 3aMelleHue
PEXUM paspelieHo s

KaKoro-1muoo
OKHa (CcM.
OIHCaHUe
noptoB #xxKF7).
0 mocne copoca.

B pexxume pentagon 1024Kk:

7..5, 2..0: 3amemaroT npu

HCOGXOIII/IMOCTI/I MJIaJIInue 6

OUT HOMEpa CTPAHUIIBI.

4: BBIOOp KapThl MAMSTH.

3: BBIOOD 9KpaHa.

[Tporpammoii HauanbHOM 3arpy3ku, xpansmieiics B [13Y ZX Evolution (reset service) mpou3BoanuTCs
HACTpPOIKa KapT MamsTH TakuM oOpas3om, uto out 4 mopra #7FFD paboraer kak BEIOOp CTpaHUIIBI
[13Y B okue #0000..#3FFF (basic128/basic48), outsr 2..0 (pexum ZX Spectrum 128k) umm 7..5,2..0
(pexxum pentagon 1024k) — 3aMemiaroT COOTBETCTBYIOUIME OUTHI HOMEpA CTPAHUIIBI B OKHE
#C000..#FFFF (6onee crapiiue 6UThl HOMEpa CTpaHULbl Ipu 3ToM — (), B OCTAJIbHBIX ABYX OKHaX
BBICTABJICHbI CTPAHUIIBI, COOTBETCTBYIOIME KOHPUryparmu namsitu ZX Spectrum 128k.
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Ilopm | Onucanue

#EFFT | 2. NP BBICTaBJIEHUU B 1 — pexkum ZX 3: IIpu BbICTaBIEHUU B 1 B OKHO

WO Spectrum 128k, nnaue — pexxum pentagon |#0000..#3FFF npunyaurensHo

noshad | 1024k BKJTIOYaeTcs HyseBas crpanuiia O3Y. DT1oT
3nauenue nociue copoca — 0. ouUT umeem npuopumem HaJa BCEMHU

JIPYTUMH CIIOCO0AaMU TIEPEKITI0YaTh
CTpaHUIIbI TaMATHU B JAHHOM OKHC.
3nauenue nocne copoca — 0.

Brumanue! OctanbHbie OUTHI 3TOTO Write-only moprta UCTIONb3yIOTCS IS APYTHX HEJIeH.
Cwm. ctp. 39.
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6 ApxuTeKkTypa: ynpaBneHne CKOpPOCTbIO npoueccopa
Peanun3zoBanbl cieayrommye CKOPOCTH Mpoueccopa:
e 3.5 MI't1 (nowait)
* 7.0 MI't (nowait)
*  14.0 MI'u (with wait)

B pexume 14 MI'tt addextuBHas ckopocTs mporieccopa B 1.66 pa3 6onbiire, yem B peskume 7.0
MI'1 (o 3amepam mporpammsl turbotest v1.0).

J1st mepexitoueHusl CKOPOCTH MPOIECCopa UCTIONb3YIOTCSI OUTHI B OPTaxX:

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

0 1 3.5

0 0 7.0

1 X 14.0

[Tocne copoca mpomeccop paboraet Ha yactote 7.0 MI.

7 ApxuTeKTypa: BUAEOPEXNMbI

ZX Evolution moanep>xuBaeT CIeAYONINE BUACOPESIKUMBI:

e Crannmaptaeiii ZX-pexum 6912 Gait

e ZX hardware multicolor, oTr4aromuiicss oOT cTaHAAPTHOTO ZX-pekruMa HATUIUEM
OTAETBHOrO OaiiTa aTpuOyTa Ha Ka)ablil OaiiT mUKcemnei

e 256x192 16 usetoB no crangapty Alone Coder'a

*  320x200 16 usetos no crangapty ATM

*  640x200 hardware multicolor o crangapty ATM

*  TekcroBsiit pexum 80x25 o crangapty ATM

Kpome toro, nonnep:xupaercs manurpa no cranaapry ATM.

7.1 Bbi6bop sudeopexumos

Br160p Buneopexuma ocymectpisiercss komouHauuei out B noprax #EFF7 (noshad, WO) u
#xx77 (shadow, WO) B cOOTBETCTBUH C TaOIUIICH:

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

0 0 000 ATM 320x200 16 uBeToB

0 0 110 ATM TekctoBblil pesxum 80x25

0 0 111 ATM-110100HBIN TEKCTOBBIN pexuM 80x25 B oHOU
CTpaHuIle

Bce npyrue koMmOMHaAIMK yKa3aHHBIX OUT SBJIAIOTCS HEBAJIUIHBIMHU, IOBEIEHUE KOMITBIOTEpPA MPU
YCTaHOBKE TaKMX KOMOMHALIMNA HE OINPENEIeHO U MOXKET U3MEHUTHCS B IOCIEAYIOUINX BEPCUIX
npomnBku FPGA.

7.2 Manumpa

[Tanutpa 3aga€t oToOpaxenue 16 JOCTyMHBIX ISl KaKJIOTO BUEOPEKHUMa U OOp/Iropa LIBETOB B 64
anmaparHbIX LBeTa (Kaxjaas u3 komrnoHeHT R,G u B umeer 2-6utHble rpafaiuu spKOCTH, OT
4yEPHOTO 10 MaKCUMaJbHO HacklleHHoro). [Ipu copoce komnbrotepa I10 B 113V ycranasnuBaer
HAJIUTPY B PEKUM COBMECTUMOCTH ¢ ZX-Spectum, T. €. 1[BeTa, 0ToOpakaeMble B CTaHIaPTHOM
ZX-pexume, COOTBETCTBYIOT LiBeTaM ZX-Spectrum.

[TporpaMMHO€e H3MEHEHHE NAUTPbI OCYLIECTBISETCS CIEAYOIMM 00pa3oM. Tekymuit
0TOOpakaeMblil LIBET ONPEEIISAET JIEMEHT MaJUTPbI, KOTOPbIN OyneT u3MeHeéH. s pazpenienus
M3MEHEHUS NAIUTPBI HEOOXOAMMO MIPOU3BECTH 3anuch B mopT #xx77 (WO, shadow) c ouniiieHHbIM
ourom anpeca Al4 (Brumanue — octaiabHble OUTHI (KaKk OUTHI TAaHHBIX, TAK U OUTHI CTAPILIETO
OaiiTa agpeca) 3TOro MopTa UCIOIb3YIOTCA A1 APYTUX Leiei — cM. ctp. 39). HoBoe 3HaueHue
AJIEMEHTA MAJIUTPHI ycTaHaBnuBaeTcs 3anuchio B opT #FF (WO, shadow), koTopsrii npu
ounieHHOM Oute A14 nopra #xx77 HaUMHAET 0OHOB8PEMEHHO BBIIIOIHATH (PYHKIIMU OPTa
KOHTPOJUIEpPA JUCKOBOAA U NTOPTA YCTAHOBKHU MAJIUTPHI.

WuTepnperanus 3anucbiaemoro B noptT #FF 3nauenus:

bur 3aIlIUCBIBACMOI'O 3HaquHe

Oalita

0 B

1 R

2 YcranaBnuBaTh B 1 111 KOPPEKTHOH pabOTHI KOHTPOJUIEpA JUCKOBOJIOB
3 YcranaBnuBaTh B 1 A1 KOPPEKTHOM pabOTHI KOHTPOJUIEpa AUCKOBOJIOB
4 G

5 b

6 r

7 g

I'pamanmm spkoctr kommnoHeHT R, G u B mns ycranaBnuBaemoro msera: ~{Rr}. ~{Gg}, ~{Bb}, rme
~ 0003Ha4YaeT MOOUTOBYIO HHBEPCHIO.

[Tpumeuanue: yn06HO U3MEHATH MAJTUTPY B MOMEHT OTOOpaXKeHUs1 OOPtopa: B 3TOM Cllydae
TEKYIHI 0TOOpaXkaeMblil IBET sIBIIsIETCS LIBeTOM Ooparopa. [Liist Toro, 4To0bl MpoIecc n3MeHEHHS
HaJINTPbI HEe ObUT BUJIEH HA SKpaHe, €ro clielyeT NPOBOAUTE B MpoLeaype 00pabOTKH KapoOBOro
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npepbiBaHus (BapuaHT — mocie koMaHipl HALT).

7.3 Bopdrop

Bbopatop — BuanMas o0nacTh SKpaHa, HaXoIAUIasICs 3a NpeesiaMu TUKCENIel, OnpeiesieMbIX
KakuM-Tu00 BuaeopexkumoM. L[Bet 6oparopa 3agaéres 6utamu 2..0 3armuchIiBaéMbIX 3HAYCHU B
noptel #FE (RW, always) wiu #F6 (RW, always): nipu 3anucu B nopt #FE BO3M0)XXHO YCTaHOBUTD
ugera 0..7, npu 3anucu B #F6 — 8..15. Cm. ctp. 39.

7.4 Adpecayusi suOeopPexXuUmMos

Jnst KaXJI0TO BHEOpEKUMa CYIIECTBYET MO JIBa HAOOpa CTPAHUIL, U3 KOTOPBIX OCYIIECTBISIETCS
BbIOOpKA BUICOJaHHBIX. Br100p Habopa cTpanui onpenenser out 3 nopra #7FFD (WO, always).
CTpaHHIIBl, COOTBETCTBYIOIINE EANHIYHOMY COCTOSIHUIO 3TOTO OWTa, MPUBEIEHBI B ONIMCAHUAX
PEKMMOB B CKOOKaX.

7.4.1 CraHaapTHbIN ZX-pexum

Bri6opka u3 crpanuist 5(7). [Tukcenu kaxI0il CTPOKH COCTOAT U3 OUT HEMPephIBHOW OaTOBOMA
CTpoKH (TIOPSAIAOK BBIAYU OUT U3 OTACILHOTO 0aliTa — OT CTapIIero OWTa K MIIQIIIEMYy).
HauanbHble cMelieHns: 6alTOBBIX CTPOK BbIUUCIAIOTCS U3 HoMepa Y ctpoku (Y=0..191, Y=0 ansa
BEpXHEH CTPOKH) clieayromuM oopazom: pixoffset = { Y[7:6], Y[2:0], Y[5:3] } <<5, rme Y[m:n] —
BbIOOpKA COOTBETCTBYIOIIEH OUTOBOM MMOCIEN0BATEIbHOCTH U3 BEJIMYMHEI Y, {} - KOHKaTeHALHs
OUTOBBIX MOCIIENOBATEILHOCTEN B YUCIIO, << - CJIBUT BJIEBO HAa YKa3aHHOE YUCIIO OUT C
3aM0JTHEHUEM MJIaIIINX OUT HYJIAMH.

burtoBas kapra pexxuma JIeIUTCs Ha KBaJpaThl 8X8 MUKCeNel, KaX/Iblil TaKoi KBaapaT UMEET CBOM
0aiiToBBIN aTpUOYT, pacroaoKeHHbIHN Mo cMmemenuto attroffset = #1800 + Y*32 + X, roe X, Y —
KOOpAWHATHI KBajipaTa 8x8 mukceneit (0,0 — BepxHuit 1eBbIil kBaapart, 1,0 — ero cocen crpasa u
T.J1.).

L[BeT MUKCEIIsI, COOTBETCTBYIOMIETO SAUMHUYHOMY OHTY, ONpeieIiieTcss OaiTom arpulyTa attr Kak
{attr[6]. attr[2:0]}. LIBeT nmukcensi, COOTBETCTBYIOIIETO HYIEBOMY OUTY — Kak {attr[6], attr[5:3]}.
YcranoBneHHBIH OUT attr[ 7] mpUBOIMT K anmapaTHO# nepuoaudeckoi (¢ nepuogom ~1 I'm)
WHBEPCHH BCEX CUMTAHHBIX U3 MaMATU OUT MUKCEJeH B mpenenax KBajapara 8x8 mukcenei
COOTBETCTBYIOIIETO aTprOyTa.

7.4.2 ZX hardware multicolor

JlaHHBIH pEeKUM COBMAJACT CO CTAHIAPTHBIM ZX-PEeXUMOM B YaCTU BBIOOPKU OANTOB MHUKCEIEH.
ATpuOyT, B OTJINYKE OT CTAaHAAPTHOTO ZX-pexuMa, HHANBUAYAIbHBIN Y KaX/10r0 O0aiiTa MUKCeNeH.
Cwmemenue arpubyTa attroffset = pixoffset + #2000, re pixoffset — cmeleHre COOTBETCTBYIOIIETO
Oaiita nukceneil. Untepnperanus Oaiita arpudyTa Takas e, Kak B CTAHIAPTHOM ZX-peKuMe.

7.4.3 ZX 256x192 16 uBeToB

B nanHOM pexume 11 KaX10ro O10Ka MUKCenel MUPHHOM § 1 BBICOTOI | muKcenb mpuBeaéM B
COOTBETCTBHUE OalT MUKCeNel cTaHAapTHOro ZX-peknMa, KOTopblii umeet cMenienue zxoffset. s
oToOpakeHus ONloKa MUKcenel cuuThiBatoTes 4 OaiTa:
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*  byte0 — ctpanuna 4(6), cmemenue zxoffset + #0000
* Dbytel — ctpanuna 5(7), cmemenue zxoffset + #0000
* byte2 — crpanuna 4(6), cmemenune zxoffset + #2000
* byte3 — crpanuna 5(7), cmemenune zxoffset + #2000

Kaxx it mikcens O5oka mukcenel (cneBa HarpaBo) umeeT npera: {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 maccus nukceneit 640x200 Ha OJIOKH, KayKIbI BBICOTOM | TTMKCEh U IMMPUHOHN 16
(6moxu 16x1). BBeném koopaunatsl Takux OmokoB X,Y ( BepxHuit jieBbiit 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. JInst otoOpaxkeHust O10Ka TUKCENIEH CYUTHIBAIOTCS 4 0aifTa Mo CISYIONINM aapecam:

*  byte0 — crpanuna 1(3), cmemenune offset + #0000
* bytel — crpanuna 5(7), cmemenune offset + #0000
* Dbyte2 — crpanuna 1(3), cmemenue offset + #2000
* Dbyte3 — crpanuna 5(7), cmemenue offset + #2000

B mpenenax kaxmoro Onoka ecth aBa OaiiTa nukceneil u nBa 6aiita arpuOyToB. J{is neBbIX §
MUKCeNel 0Jioka 0alT nmukcener — bytel, 6aiiT arpuOytoB — byteQ; At IpaBbIX 8 TUKCENEH,
COOTBETCTBEHHO, byte3 u byte 2.

Wureprperanus Oakita arpuOyToB: {attr[6], attr[2:0]} — 1[BET, COOTBETCTBYIOIIHIA SAHHHYHOMY
outy u3 Oaiita mukcenei, {attr[7], attr[5:3]} — 1BET, COOTBETCTBYIOIINI HYIEBOMY OUTY.

7.4.5 ATM 320x200 16 uBeToB

Maccus nukceneit 320x200 paznensem Ha 610ku 8x1 1 BBoguM uX koopauHarsl X,Y aHaJIOTHYHO
pexxumy 640x200 hardware multicolor. TpeGyemsbie 11 oToOpaxeHus 610ka 4 6aiiTa CYMTHIBAIOTCS
10 TeM ke aapecam, uto u B pexkume 640x200 hardware multicolor. CocraBnenue nukceneit u3
3TUX 4 OalT MPOU3BOIUTCS TaK XKe, KaK U B pexxume 256x192 16 npetos.

7.4.6 ATM TekcToBbIN pexum 80x25

BBoauMm pa3zbuenune maccuBa cume0106 Ha 610Kku 2x 1, BBOIUM KOOPAUHATHI TaKuX OJI0KOB X,Y
(X=0..39, Y=0..24). B mpenenax 610Ka KOAbI JIEBOTO 1 IPABOTO CUMBOJIOB Isym U rsym, a Takxe
COOTBETCTBYIOIIME UM OalThl aTpuOyTOB lattr U rattr CUUTBIBAaIOTCS 11O aipecam:

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

Ha xaxxap1ii cumBOm OaiiT aTpuOyTOB MPUMEHsIETCS aHajIoruyHo pexumy 640x200 hardware
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multicolor.

Crannapraas npommuska [13Y «kEVO Reset Service» MoxeT pou3BOAUTH 3arpy3Ky Hipudra B
fontROM npu kaxxaom copoce. [Ipenycmorpenst 2 koguposku: CP866 u ATM-koaupoBka
(npuBeznena Ha Puc. 1).

B 8 v ¢ & 4 « 0 o B g ¢ BoH
A4 3 001 &8 o 0t | L i ¥

! g & ¥ & c 1 = + , - .
o 1 2 3 4 5 & 7 & 9 ;4 =y 7
@& A B C b E F 6 H I J K L H H 0
P O R 5 T U VW W K Y Z I N 1 * _
*a b ¢ d e £ 9 h i j K 1. m n o
P 9 r 5 t u v Ww ¥ y z £ I ¥ * @
A % B I 44 1 no3a gl a2 84,
S 2N N B 2N AURE NS N AR N
A0 SRR AN B A SR AN BN R
E & ¥ & ) 2 2 = 3 4 K & n ¥
W A B U A4 E ® I # H H K a4 H H 0
n 4 ¢ C T Y ¥ B b H 3 W 3 W Y4 b
W a & WU d & @& 2 H M H K AN W H o
n A4 P ¢ T Y X B b H 3 W 3 W 4 b

Puc. 1: ATM-xoouposka wpugpma

7.4.7 ATM-noao6HbIN TeKCcToBbIN pexum 80x25 B oagHOM CTpaHuLe
@OyHKIMOHUPYET aHAJIOTHYHO pexXuMy 7.4.6, UMesl CIeAyIOUIYIO aJIpecalyio:
* Isym — crpanuna 8(10), cmemenue #01CO + Y*64 + X
* lattr — crpanumna 8(10), cmemenue #31C0 + Y*64 + X
* rsym — ctpanuia 8(10), cmemenne #11C0O + Y*64 + X
e rattr — ctpanuna 8(10), cmemenue #21C1 + Y*64 + X

[Tpumep pacu€ToB aapecoB CUMBOIA U aTpUdyTa, MPHU yciaoBuU 4TO BuaeocTpanumna §(10) B
anpecax 0x4000-0x7FFF:
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xy2txt ;input h=x l=y xy2attr ;input h=x l=y
;output hl=address ;output hl=address
LD A, #1C LD A, #C7
SRL H SRL H
RRA JR NC,.L1
RRA LD A, #87
ADD A,L INC H
LD 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
LD L,A ADD A,L
SET 6,H ID L,A
RET SET 6,H

RET
7.4.8 3arpy3ka wpudTa Ans TeKCTOBOro pexunma

Paspenienue 3arpy3ku mpudra Biaroyaercs ourom 2 nopra #BF (cm. ctp. 39). O3V mpudra numeer
00bEM 2 kui00aiiTa, KaXKablii CHMBOJ XpaHUTCS 110 afpecaM n*8..n*8+7, rae n — HoMep cumBoOIa
(0..255). O6pa3 cumBosa 8x8 MUKCENEH XPaHUTCS MMOCTPOYHO CBEPXY BHHU3, OMTHI B OaiiTax
NPEACTaBISIIOT MUKCENIM CUMBOJIA CIIEBa HAPABO.

[Tocne BKIIFOYECHUS pa3pelIeHust 3arpy3Ku MpHQTa 1:00ds 3aIUCh MPOLIECCOPOM B aJpECHOE
poCTpaHCTBO namamu 1o aapecy A (A=0..65535) npuBoaut k 3anucu makaice u B O3Y mpudra
o aapecy A & 2047.

Bruumanue! B mporiecce 3arpy3ku O3V mpudta peKOMEHIyeTCsl BEIKIIOUATh MPEPHIBAHUS WIIN
MIPOU3BOIUTH 3aTPy3Ky B OMpeeIEHHBIE MOMEHTHI OTHOCUTEIHHO CUTHAJA int, TaK Kak BXOJ B
nporeaypy o0pabOTKH MpephIBaHUS MPU BKIIOYCHHOM pa3pelIeHn 3arpy3ku mpudra npuBenéT K
3arpy3ke B O3V mpudrta caydaliHbIX 3HAUCHUN 110 CITyYalHBIM aJIpecam.

7.4.9 CuuTtbiBaHMe WpU(Ta TEKCTOBOIrO pexuma

CuntsiBanue npounssoautcs nyTéM ureHus nopra #0EBE (cwm. ctp. 20), B koTOpoM nipu
BKJIIOYUEHHOM TKECTOBOM PEKUME YUTAETCS TEKYIIUN OTOOpaXkaeMblil Ha dKpaHe 0alT KapTUHKU
cuMBoIa. M3 3Toro crenyer, 4to /Uit KOPPEKTHOTO CYUTHIBAHUS IIpH(PTa HEOOXOIUMO IPUMEHSTh
CHeLHaTIbHYIO MPOLEAYPY ¢ TOUHBIMHU 3aJIep>KKaMU OTHOCHUTEJIBHO Hayajla CUTHaJIa IIPepbIBaHUs
NP CTEUUATBHO c(hOPMUPOBAHHOM COJEPKUMOM TEKCTOBOTO 3KpaHa. [Ipumep Takoit npoueaypsl
naH B (aiine fontread.src
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8 ApxuTtektypa: nopTbl YTeHns KoHdpurypaumm n NMI

JlaHHBII pa3en OnKMChIBAET CPEACTBA, MTO3BOJISIONINE MPOTPAMMHO CUUTATh KOH(PUTYPAIIHIO
MaMsTH U MATUTPY KOMIbIOTepa. JlaHHbIe cpeicTBa MpeAHa3HAYEHbl B OCHOBHOM JIJIst
MCIIOJIB30BaHUS B mporienype oopadotku NMI.

8.1 lNopm #BF (uymeHue)

[Topt #BF mo3BosnsieT untath CBOE coaepkumMoe (cM. cTp. 39).

8.2 NMopm #xxBE (umeHue)

[Topt #xxBE nipenna3HadeH 1y1si YTeHUSI KOHOUTYPAIMH TAMSITH U TTAJIUTPBI KOMITBIOTEPA.
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Ilopm Onucanue

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

RO #00BE. #03BE — nomepa crpanun 11t okoH #0000..#3FFF, #4000. #7FFF,

always #8000..#BFFF u #C000..#FFFF cooTBeTCTBEHHO /17151 HYJIEBOM KapThl IaMsATH,
#04BE. #07BE — HoMepa cTpaHMI] ISl EIMHUYHON KapThl IaMSATH.

#08BE butel «ramnrom» (cm. ctp. 11). [lopsinok 6utoB: 6uT 0 — COOTBETCTBYET HOMEPY

RO CTpaHuIbl, cuuTaHHOMY U3 niopra #00BE, 6ut 1 — Homepy u3 nopra #01BE u T.11.

always

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

RO

always

#0ABE [Tocnenuee 3anucannoe 3HaueHue B mopt #7FFD.

RO

always

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

RO

always

#0CBE [Tocnengnee 3anmucanHoe 3HaUYeHUE B MOPT #xx77. Pacnpenenenue Our:

RO ouThl 3:0 — COOTBETCTBYIOT OMTaM MaHHBIX 3:0 mopra #xx77,

always ouT 7 — cooTBeTCTBYET OUTY aapeca Al4 npu 3anucu B #xx77,
out 6 — Outy agpeca A9,
out 5 — o6uty ampeca AS,
out 4 — uaauuupyet cocrosiuue curnana DOS: ecnu BxmroueHo [13Y TR-DOS
CTaHAAapTHBIM MeTOOM (uepe3 Bxof B #3Dxx), To 1, unaue 0. D10t O6UT
npeaHa3HaueH Ul onpeneneHus dakra, yro B NMI mpounzomén Bxox U3
BKItoueHHoro uepes #3Dxx [13Y TR-DOS. Otot 6ut octaéres B 1, moka
ucrosHgeTcs ko u3 BkioueHHoi o NMI crpanunsl #FF B oOmactu
#0000..#3FFF npu ycnoBuu, 4To B 3Ty 001acTh He BKiIoyanochk O3V uepes nopt
#3FF7 v #37F7.

#0DBE Urenue Tekyuero oroopakaemoro 1era. llpeqnaznauen aas 4TeHus NaJIUTpHI.

RO dopmar CUUTHIBAEMOTO 3HAYEHUs COBNAJAET C (POPMATOM 3aIIUCHIBAEMOIO

always 3HaueHus B nopt #FF npu ycranoBke nanutpsl (cM. cTp. 15), 3a uckiroueHuemM
6uToB 2 u 3, KOTOpbIE He onpedenensl. IIpouieaypa CUNTHIBAHUS NATUTPbI
aHAJIOrMYHa Npoleype 3aucH (cM. cTp. 15), Ho IPOU3BOAUTCS YTEHUE MOPTA
#0DBE Bmecto 3anucu nopra #FF.

#0EBE Urenue Tekymiero oroopaxkaemoro 0aiira B TekcTtoBoM pexxume. [IpeqHaszHadeHn

RO JUTSI CYUTHIBAHUS IpudTa.

always [Ipumep cunteiBanus npuBenéH B (aiine fontread.src

#10BE Yrenue mitaaen 4acTyu agpeca annaparHou JOBYIIKU

RO

always

#11BE UreHue crapiiel 4aCTH aapeca anrnapaTHOW JJOBYIIKH

RO

always
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ANTOpUTM BOCCTAaHOBJIEHHSI COCTOSHUS AUCIIETYEPA CTPAHHUILL:
1. 3anuceiBas B nopt #xFF7, BoccranoButh 6uThl «dos7ftd».
2. Ecnu cTpaHuna B JaHHOM OKHE JaHHOH kapTel naMsatu — ROM uiu RAM ¢ Homepom
MeHee 64, To BoccTaHOBUTH €€ 3anucklo B #XFF7 onHoBpeMeHHO ¢ MyHKTOM 1.
3. s Bcex ctpanuiy RAM ¢ HomepoMm He MeHee 64 BOCCTaHOBHTH HOMEP OONOIHUMENbHOUL
3anuchlo B opt #x7F7.

8.3 NMNopm #BE (3anucb)

3anuck B nopT #BE mpoucxonut npu Beixoae u3z oopadborunka NMI. ITogpoOuee cm. ctp. 23.

8.4 lNopm #xxBD (3anucsb)

CiyuT 1715 yCTaHOBKH aapeca annaparHoi goBymku: #00BD — ycranaBnuBaeT Miaamyro 4acTh
anpeca, #01BD — crapmryto yacte. Pa3pemaercst cpabarsiBanue oBymky outom 4 nmopta #xxBF
(cm. ctp. 39).

AnmapatHasi JOByIIKa paboTaeT CICTYIONTUM 00pa3oM: €CIU IMPOIEeCCOp BRIMOIHAET UK M1 ¢
YKa3aHHOTO ajpeca (YUTaeT ONKOJ KOMaH/bl), EMy HE3aMEAJINTENBHO NpuxoauT curiai NMI u co
cienyromeld koManabl mporucxoaut Bxoa B NMI (cm. Hmke). [Ipu 5TOM, B OTIIMYHE OT APYTHX
MeTtonoB Bxoaa B NMI, curnan NMI noga€rcs cpasy ke, a He oqHOBpeMeHHO ¢ curHaioM INT.

Ilpumeuanue: mocne Bxona B NMI ripu cpabaThIiBaHUH JIOBYIIIKH OHA OCTAETCS pa3peiIEHHOM.

8.5 Bxod e NMI

[Tocne nogaun NMI (cm. ctp. 7) npoiieccop MPOU3BOAUT CIASAYIOIINE IEHCTBUS:
1. CoxpaHseT aapec cieayronieil KoMmaH bl Ha CTEKE.

2. 3amomuHaeT cocTosiHUE paspeménHocTy npepriBanuii INT B dmare IFF2, mpu sTom
3anpenias ganpHeumme npepsiBanus INT ouncrtkoit durara [FF1.

3. HauuHaet BbINONHATH porpamMmy c aapeca #0066.

Ecnu B MomenT nonaun NMI niporieccop BoinonHs ko1 He u3 113V, BkiIroueHHOTro no ajgpecam
#0000..#3FFF, To ognoBpemeHHo ¢ nogadeit NMI Ha npolieccop KOMIbIOTEP BKJIIOYAET B OKHO
nporeccopa #0000..#3FFF nocnennroro (c Homepom #FF) crpanuiry O3Y. B nunom ciyuae
(mpoueccop BeimonHsut ko u3 113V, Bxmouennoro no agpecam #0000..#3FFF) nauano BeImoiaHeHUs
npoueaypbl NMI npoucxoaut u3 BxitoueHHoro 13V, Ho cpasy e mocie cCYuThIBaHUS IEPBOTO
onkoza B ke M1 no agpecy #0066 B 113V, ato [13Y noamensiercst Ha ctpanuiyy O3Y ¢ HoMepom
#FF.

Takum oO6pasom, mporeaypa oopadorkun NMI nomkHa HaXoauThes B ocieaHen ctpanumne O3Y mo
cMmemenuto #0066 (1711 KOppeKTHOTO BXoa MpHu ucnoigHeHnu u3 O3Y) u nomkHa obecnednBarhb
KOPPEKTHBIN BX0/ B He€ Kak ¢ aapeca #0066, Tak u ¢ aapeca #0067. B ctpanunax 13V, u3 kotopsix
JIOJDKEH OBITh 0OecrieueH KoppeKTHBIN Bxoa B NMI, o aapecy #0066 nomkHa ObITh KOMaH/Ia,
COBMECTHMMasl C IPUHULIOM CUMTHIBAHUS MEpBOTo Oaiita KomaHbl 1o aapecy #0066 u3 faHHbBIX
CTpaHMI] M TPOJIOJKEHUS BbINToIHEHUA 110 azpecy #0067 B crpanuiie O3Y ¢ Homepom #FF.
Pexomenoayus: Bo Bcex HykHbIX cTpanunax [13Y u B ctpanune Homep #FF O3V mo agpecy #0066
pa3MecTuTs KoMaHay NOP.
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lIpumeuanue: KOMIBIOTEP y3HAET, OTKY/A BBIIOJIHAETCS IIPOLIECCOP, IIyTEM KOHTPOJIS 33 CUTHATIAMU
npoueccopa M1, MREQ (ans onpenenenust ¢akra BeiOOpku onkona), Al4, A15 (mst onpeneneHus
dakra BeiOOpkH onkoga u3 aapecos #0000..#3FFF) u curnana CSROM aucneurepa namsitu (As1s
onpeneneHus ¢pakra Beioopku u3 ROM). Ecnu nocnennuii onkon nepen curdaiom NMI 6b11
cuutal u3 I13VY no agpecam #0000..#3FFF, To no curnairy NMI nepexitouenus [13Y ne
npoucxoauT. B npotuBHOM cityuae Bkitouaercs nociuenss crpanuna O3V B anpeca #0000..#3FFF.
N3 3TOro onucanus cienyer, YTo BO3MOKHO HeBepHbI BXoJ B NMI, ecnu curnan NMI coBnagaer ¢
MoMeHTOM mepexona ucnonenus uz O3V B 13V unu HaoGoporT.

Tax kak KOMITbIOTEP MPU HEOOXOAUMOCTH MPOU3BOIUT MOAKIIOUEHHUE MocaenHei cTpanuipl O3Y
OJTHOBpPEMEHHO ¢ HayaiioM curHaia NMI, a Bxox B 00pabOTKy IPOMCXOAUT TOJIBKO TOCIIE
OKOHYAHHUS BBITIOTHEHHSI TEKYIIeH KOMaHIbl, TO BXOJ OyJeT BBHIIOJHEH HEKOPPEKTHO (MOXKET
pa3pyLIUThCS COCTOSIHUE Tpolieccopa, conep:kumoe O3V nmporpammbl U COAEPKUMOE MOCIIEIHEN
ctpanutibl O3Y) B cinyyae, ecnu curdan NMI coBman ¢ ofHUM U3 CEIYIOMINX CITy4aeB:

* IIpomueccop Bemonusu1 komanay u3z O3Y no agpecam #0000..#3FFF.

*  Crek 0511 ycTanosseH B aapeca #0000..#3FFF.

* Komanza nmpoueccopa cunThiBaja WK 3anuceiBaia namsaTh 1o aapecam #0000..#3FFF.
* 3anuch Ha CTEK MPOrpaMMbl HapymiaeT e€ (PyHKIIMOHUPOBAaHUE.

Hauano curnama NMI coBnagaet ¢ Hadanom curdana INT, Takum oOpa3om B citydae pa3peméHHbIX
npepsiBanuii INT, 6ynet Beinonnen Bxoq B NMI enecmo Bxona B INT. Ilpu Beixone u3
o0paborurka NMI crenyet umeTs 3T0 B BULY U IPU HEOOXOAUMOCTH MPOIOJKATh BBITIOJIHEHHUE
nporpammsl ¢ oopadorurka INT. B cnyyae mogaun NMI yepes nopt #BF curnan NMI takxke
npuAET COBMECTHO co cienyronum curaaiom INT. Oouako, mpu cpabaTeiBaHUM ammmapaTHON
JoBymky curHain NMI npuxoaut HemocpeacTBEHHO B MOMEHT cpadaThIBaHusl.

Pexomenayemsrit anroput™ Bxoga B NMI miist cimydast, korma TpeOyeTcst TPOJOIKUTh BBITIOJTHEHHE
MpOrpaMMBI:

1. Cpazy nocne Bxoga B NMI (komanga o cmemenuto #0067 B mocnenueii crpanuie O3Y)
COXPaHUTh COACPKUMOE PETUCTPA CTEKA B MPEIHA3HAYCHHYIO JJISl 3TOTO SIUEHKY MOCTIenHen
crpanuilsl O3Y.

2. IlepectaBUTb CTEK B MECTO, BBIAEIEHHOE B nIocieaHel crpanuie O3Y.
CoxpaHHTh BCE PETUCTPHI MPOIIECCOpPa HA CTEK.

4. Y3HaTh COCTOSTHHE Pa3pelIEHHOCTH NpepbIBaHui MyTéM cunThiBaHus (rara IFF2 xomannoi
ID A,Rum LD A, I

5. Tlpu HEOOXOMMMOCTH CYMTATh TEKYIIYIO KOH(UTYpalrio KoMIbIoTepa u3 mopToB #XxBE.

8.6 Bbixo0 u3 NMI

PexoMeHnyemslif anroput™ BeixoAa U3 oopadoryrka NMI:

1. Ecmu o6pabotunk NMI BeimonHsut komauel DI wim EI, TO cieqyeT BOCCTAaHOBUTH (hiiar
IFF2 nponeccopa (Temu ke komanaamu). [Ipu 3ToM Hao cnenuTh, YTOObI 0 MOMEHTa
BbIX0Za M3 NMI He mpouzonnio npepeiBanust INT.

2. BoccTaHOBUTH pETUCTPHI MPOIIECCOPA.
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HepeCTaBI/ITL YKa3aTcjib CTCKa Ha CTCK IPOTPaAMMBI.

4. Brwmonauts KOMaHay OUT (#BE) ,A. JlanHas KOMaH/a HE BIMSIET Ha cofepkuMoe (raro
U PETUCTPOB Mpolieccopa. 3arrcbiBaéMOe 3HaYeHUE UTHOpUpYeTCs. JlaHHBIN 1I1ar yKa3blBaeT
KOMITBIOTEPY, YTO MOCJIE€ BBIMOJHEHUS ceayroneld komanapl RETN clielyeT OTKIIOYUTh

MannuHr nocieanen crpanuibs O3Y B obnacts #0000..#3FFF ¢ nenbio nponomkeHus
HOPMAJIBHOTO BBITIOJTHEHUS ITPOTPAMMBI.

5. Cpa3sy xe nocie koManasl OUT (#BE) , A BbIIOIHUTH koMaHy RETN. B nporecce
BBITIOJIHEHUS 3TOH KoMaHbl B okHe npoueccopa #0000.. #3FFF Bxirountcst BMeCTo
nocuenHeit crpanuisl O3V 3aiaHHast JUCIIETYEPOM CTPAHULIA U ITPOLECCOP MPOAOIIKHUT
BBITIOJIHSTH IIPEPBAHHYI0 IIPOrpaMMy.

IIpumeuanue: BBIKIIOUEHHUE MOICTAHOBKY NociieAnel ctpanuibl O3Y npoucxoaut Ha 20ii o

MOPAAKY CUTHAJI Ml nponeccopa 1nocjie 3almcu B IopT #BE ne3aBuCHMO OT TOT'0, KAKM€ KOMaHbI
BBITIOJIHAKOTCA B 3TOT MOMCHT.

B MomeHT BhinonHeHust koMaH bl RETN NpOUCXOAUT KOIUPOBAHUS COCTOSHUS Pa3pelIEHHOCTH
npepoeiBannii INT u3 ¢nara IFF2 B dnar IFF1.

Komanner DI u EI ycranaBiuBatot ¢uaru IFF1 u IFF2 B oqunakoBoe cocTosiHue, TAaKUM 00pa3oM B
cilydae BBIIIOJHEHUs 3TUX KoMaH/ B o0padoTurnke NMI, nocnenyromas komana RETN He H3MEHUT
COCTOSIHME Pa3peIIEHHOCTH IPEPHIBAHUN.

9 ApxuTeKTypa: noptbl BBoAa-BbiBOAA

9.1 NMopm #FE

[TopT cunTHIBaHUS COCTOSIHHS KJIAaBHATYPHl 1 MAarHUTO(OHHOTO BXO/Ia, TOPT YCTAHOBKU OWTA
ounepa, Outa MarHUTO(HOHHOTO BHIXOAA, IIBETA OOPIIOPA.

Ilopm | Onucanue
#xxFE |Yrenue:
RW 7:1 ‘6: tape_in ‘5: 0 ‘4..0: keyboard
always
3anwuce:
7..5: HE uct. ‘4: beeper ‘ 3: tape_out ‘2..0: 1BeT Oop/ropa

YreHue Ki1aBUaTypbl IPOUCXOIUT CTAaHAAPTHBIM Ais ZX-Spectrum crnoco6oM — ycTaHOBKOM B 0
aapecHbIX OuT A15..A8, cCOOTBETCTBYIOIINX TPEOyEMBIM psijiaM, JaHHbIE BCEX BBIOPAHHBIX PSI0B
ckianeiBatores Mo AND, pesynbrar Bo3Bpaiaercs B 6urax 4..0. Urenue nmpoucxonut 0e3 wait'os.
MaruautodoHHBIH BXog — oTnenbHbIN Bxoa ZX Evolution.

9.2 NMopm COVOX (#xxFB, WO always)

[Topt npeaHa3HaveH A BbIBoJA 8-OMTHOTO 3ByKa. 3BYK BBIBOIMTCS HAa OUIIEPHBIN BBIXOA IPU
MOMOIIIM HIMPOTHO-UMITYJIbCHOM MOAYISLUY ¢ yacToTol okosio 218 kI'n. 3anucsiBaeMble

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

Ilopm | Onucanue

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

RW Urenue — yteHue conepxkumoro perucrtpa AY/YM
always

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

WO

always

9.4 lNopm Kempston Joystick

Kempston Joystick — nsiTukHOMouHbIM Manunystop. [lo3BosnseT ynpaBnars nporpaMMamMu, B

KOTOPBIX peajin30BaHa MOAJEPKKa ITOro Manumyisatopa. OOpallieHue K HOpTy MaHUITyJIATOpa
MIPOUCXOJUT B OE€3BAITOBOM pEKUME.

Ilopm | Onucanue

#xx1F | UreHue 3HaueHUs U3 MOPTA MO3BOJISAET MOJYYUTh COCTOSHUE UTPOBOTO MAHHUITYJISATOPA.
RO dopmar HaiiTa IOIy4eHHOTO 3HAYCHHUS:

noshad ‘7: 0 ‘6: 0 ‘5: 0 ‘4: Fire ‘3: Up ‘2: Down ‘ 1: Left ‘0: Right ‘

Fire — 1: naxxara knonka «Orous» Ha MaHumyisatope, 0: He Haxara;
Up — 1: naxara kHonka «BBepx» Ha manunynstope, 0: He Haxara;
Down — 1: Haxxara kHonKa «BHuU3» Ha MaHumnysarope, 0: He HaXxkara;
Left — 1: naxara kHonka «ByieBo» Ha Mmanumnynsrope, 0: He HaxKarTa;
Right — 1: Haxara xHomka «BripaBo» Ha manumynarope, 0: He Haxara.

9.5 lNMopmbi Kempston Mouse

Kempston Mouse — unTepdelic MaHUITYIIATOpa TUTIA «MBIIIBY. [103BOJIsIET yIpaBIsaTh

nporpamMMaMu, B KOTOPBIX peai30BaHa MOAAepkKKa 3TOro MaHumysitopa. ObpaiieHue K mopTy
MaHUIYJISATOPa IPOUCXOIUT B O€3BATOBOM pEKUME.

HOI[,Z[Cp)KI/IBaIOTCﬂ TPEXKHOIIOYHBIC MBIIIH, a4 TAK K€ MBIIIb C KOJICCOM.
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Ilopm | Onucanue

#FADF |UYrtenue nopra 1no3BoJisieT ONPENEIUTh COCTOSHUE KHOMOK U MOIYYUTh CUETUUK
RO [IOBOPOTA KoJjieca.
always | ®opwmar 6aiiTa NOJTYYSHHOTO 3HAYCHUS:

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

*  Wheel counter — cueT4nk moBoOpoTa KoJieca;

*  MMB - 0: Haxkara cpeHss KHOIIKAa MBIIIH, 1: HE HaXara;
* RMB - 0: HaxaTa npaBasi KHOIIKa MbIIIH, 1: HE HaXKara;

e LMB - 0: ma)xara jieBas KHOITIKa MBIIIH, 1: He Ha)kara,

#FBDF |UYteHue nopra 1no3BojsieT ONPEAEIUTh 3HAUCHUE CYETUNKA KOOPIAUHATHI X MOJIO0KEHUS

RO MBIIIIH.

always

#FFDF | Urtenue nopra mo3BojisieT ONPEACIUTh 3HAYEHUE CUETUYMKA KOOPAUHATHI Y MOJ0XKECHUS
RO MBIIH.

always

B ciydae ecnu Mblib He 0OHapyskeHa, U3 TOPTOB cuuThiBaeTcs 3HaueHue OxFF.

9.6 Nopmubi ynpaeneHusi yacamu u NVRAM

Hoctyn n ynpasienne yacaMu ¥ NVRAM niporpaMMHO COBMECTUM C HIMPOKOM pacIpoOCTPAHEHHOU
B 3Kkc-CCCP cxemoit Gluk Clock (ocHoBanHoO# Ha Mukpocxeme K512BU1 unn DALLAS 12877,
12877A).

Ilopm | Onucanue

#EFF7 | 70ii 6uT 3TOr0 MopTa ympasiseT JOCTYIOM K SUeiikaM 4acoB B HETEHEBOM PEXHME:
WO * ycTaHOBKa OMTa 7 — paspemaer J0CTYII;

noshad s cHsATHe O6UTa 7 — 3ampelniaeT J0CTYIL.

3navenue nocie copoca — 0.

Brumanue! OcranbHble OUTHI 3TOr0O Write-only mopra UCTIONb3yI0TCs IS APYTHX LETIeH.

Cwm. ctp. 39.

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

WO

noshad |/Ipumeuanue: B reneBoM pexume nopt #DEF7 noctynen He3aBUCUMO OT COCTOSTHHSI
6ura 7 nopra #EFF7.

#DEF7

WO

shadow

#BFF7 |UYrenue/3anuch S4EHKH.

RW

noshad |/Ipumeuanue: B reneBoM pexume nopt #BEF7 nocTtyneHn He3aBUCUMO OT COCTOSIHUS
oura 7 nopra #EFF7.

#BEF7

RW

shadow

26




baszosas konueypayus ona ZX Evolution

Tak kak yacel komnbrorepa ZX Evolution ocHoBanbl Ha mukpocxeme PCF8583, To coBMeCTUMOCTb
oOecrieunBaeTcs MyTeM SMYIISILIHH.

OCOOGEHHOCTH IMYISALUH:

* IlonnepxxuBaetcs 3anuch/urenne Bcex siueek NVRAM (0xOE...0x3F), nobasiena
BO3MOXKHOCTh JTOCTYIA K JOMOJHUTEIBHBIM MOJIb30BaTeNbckuM stueiikam (0x40..0xEF);

* Tlonnep)kuBaeTcst YTEHUE BCEX siU€eK , HeCyHx gononnuTensHbie GyHkmu (0x00..0x0D);
* Tloanep)kuBaercs 3anuch SYEEK, YIPABISIOIUX BPEMEHEM:

0x00 — peructp cexkyH;

0x02 — peructp MUHYT;

0x04 — peructp yacos;

0x06 — peructp JIHS HENECIIH;

0x07 — peructp AHS MecAl1a;

AN

0x08 — peructp mecs1a;
7. 0x09 — peructp rona.

* CrarycHble SYEMKHU BO3BPALLAIOT CJIEAYIOIIUE 3HAUEHUS:
1. 0x0A — Bo3Bpamaet 3Hauenue 0x00;

2. 0x0B — Bo3Bpamiaer 3HaueHne 0x02 (qocTyrneH Ha 3aUCh — yCTaHOBKA OHMTa
data mode);

3. 0x0C — Bo3Bpammaert 3Hauenue 0x00 (momnepxuBaercs cocrosinue update flag),
CMOTPH HIKE JAOTONHHUTENbHbBIE (yHKIMU peructpa 0x0C;

4. 0x0D - Bo3Bpamraet 3HaueHue 0x80.

* Crarycnas siueitka 0XOA uMeeT TOTOTHUTENBHBIA (PYHKIIOHAI.
B sty sueiiky 3anuceiBaetcs aapec crpanuiibl EEPROM (sHeprone3aBucUMON aMsTH)
ATMEGA128.

* Crarycnas siueiika 0XxO0C uMeeT TOTOTHUTENBHBIA (PYHKIIMOHAI.
[Tpu 3amucu B 3Ty STYEHKY JOCTYIHBI CICAYIONINE (QYHKIIHH.

1. 0-o#t 6uT — ympasusier copocom Oydepa kogoB PS/2 knaBuarypsel. B ciydae
ecnu OUT ycTaHOBJEH B 1, mpoucxoaut copoc Oydepa komos PS/2 kinaBuatypbl
(cm. m9.6.2);

2. 1-w1ii 6ut — ynpaensiet cocrossaueM Caps Lock Led na PS/2 knaBuarype
(3Hauenue coxpansercs). B ciydae eciu 6ut ycranosnen B 0 — Caps Lock Led
HE aKTuBeH, eciu ycranosineH B 1 - Caps Lock Led akruseH.

3. 7-oit out — ympasiseT goctynom K EEPROM (sHepronezaBucuMoi namMsT)
ATMEGA128. B ciyuae ecnu 6ut ycraHoBieH B ) — 1ocTyna HeT, eciiu
YCTaHOBJIEH B 1 — J0CTyM pa3pelieH.

IIpu ureHnH U3 3TON AYEHKH MOKHO ITOJIYYUTh CJIEIYIOLIUE CTaTyChl:

1. 2-o#i 6ut — craryc Write Protect SD kaptel. Eciin 6ut yctanosinen B 0 —
3amuch Ha SD kapTy HeBo3MokeH. Eciu Out ycranosneH B 1 — 3amuck Ha SD
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KapTy pa3peLicHa;

2. 3-mii Out — craryc HaxoxaeHus: SD kapTel B pazbeme. Eciu OUT ycTaHOBIIEH B
0 — SD kapta He yctaHoBieHa. Ecinu 6ut ycranosien B 1 — SD kapta
HAXOJUTCS B pa3beMe.

*  Omepauus YTCHUs 3HAUCHUS TYCHKH SIBIISICTCS BAHTOBOM M 3aHMMaeT HEOONIbIIOE KOJI-BO
TaKTOB (YTEHHUE MPOUCXOIUT U3 BHyTpeHHUX peructpoB ATMEGA128, nybnupyrommx
3Hauenus B PCF8583);

*  Ormepanuy 3aycy 3HaYCHUs TUSHKU SBISIETCS BAMTOBOM M 3aHUMAET JOCTAaTOYHO OOJbIIOE
KOJI-BO TaKTOB (LIMKJI 3aIIUCH B siUEHKy BKJIOUaeT 3Tar 3anucu 3HadeHust B PCF8583).

9.6.1 YteHune Bepcun 6asoBomn KoHdurypauumn/oytnoaaepa.

[Tpuknannoe 10 uMeeT BO3MOXKHOCTh CUUTHIBATh BEPCUIO/HAa3BaHUE 0a30BOI KOH(PUTYpauy U
oytmoanepa ZX Evolution. O6pamienue Kk 3ToMy GyHKITMOHATY TPOUCXOAUT Yepe3 MOPTHI
ynpasienus yacamu 1 NVRAM (cm. 119.6) Tak, kak OyaTo 3TO pacumpenue GyHKIHOHaIa
amyupyemont m/cx 12877.

Buumanue! Jloctyn Bo3moxkeH ecnu Out ynpasisonuii focrynom k EEPROM ycranosnen B 0
(T. e. ecniu otkuroueH noctyno k EEPROM).

3anuchio 3Ha4eHus B J1t00yI0 U3 stueek ¢ agpecamu 0xFO..0xFF moxxHO BbIOpaTh, uTo OyneT
CUUTHIBATHCA. JOMYCTHMBI ClIeyOIINe 3HAYCHUS:

* 0 — Bepcus 6a30BoOi KOH(DUTYpALIUY;
* 1 — Bepcus Oymoazaepa.

JlnuHa maHHBIX BepcuM cocTaBisieT 16 6ait (coorBercTBeHHO stuekiku 0XFO..0xFF) u umeer
crenyrommii popmar:

*  0xFO0..0xFB — 12 6aiit, Ha3Banue Bepcuu B koguposke ASCII (eciu Ha3Banue kopoue 12
0alT, TO JOIOJHAETCS HYISIMU);

*  O0xFC..0xFD — 2 6aiir (little endian), nara u Out penusa (eciu OUT HE YCTAHOBJIEH, TO
CYMTAETCS, YTO BEpPCHsl TeCToBas beta);

* OxFE..OxFF — 2 Gaiir (little endian), CRC 3nauenue npormmBku. CRC cuuraercs nns daitna
npomuBkd AVR (zxevo fw.bin) u He uMmeeT npakTuyeckoro cmpicna ams Z80.

dopmar yrmakoBKH JaThl U OMTa penu3a:
e 7 6ut 0xFD — 0: TectoBas Bepcus; 1: odpunmansHbIi penms;
e 6.1 6utsl OxFD — rox Beimycka penusa, 3Hauenus 0..63 coorserctBytoT 2000..2063 rogam;
* 0 0ut 0xFD u 7..5 6utsl 0xFC — Mecs1 BelllycKa peiusa (ZonycTumble 3HadeHus: 1..12);
* 4.0 6utsl OxFC — nenp Bbiycka penusa (aonyctumble 3HadeHus: 1..31).
Ipumep:
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 «Pentlm»;
7B 14 —uucno #147B nnu %0001 _0100 0111 1011: beta, 10 rox, 03 mecsu, 27 nens (27.03.2010);
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3C Bl — aucno #B13C, CRC.

9.6.2 HDoctyn kK PS/2 knaBuartype.

[Tpuknagrnoe I1O nmeeT BO3MOXKHOCTD CUYMTHIBATh KO/l PS/2 kiaBuarypsl Hanpsimyro. OOpaienue
K 9TOMY (PyHKIIMOHAITY IPOUCXOUT Yepe3 MOpThI yrnpanieHus yacaMu 1 NVRAM (cMm. 119.6) Tak,
Kak OyJTO ATO pacmupenne QpyHKIHOHaNa dMyIupyemont m/cx 12877.

Buumanue! Jloctyn Bo3moxxeH eciu Out ynpasisttomuii foctynom kK EEPROM ycranosinen B 0
(T. e. ecnu oTkirodeH foctyn K EEPROM).

3anuchio 3Ha4eHus 2 B mo0yto u3 sueek ¢ agpecamu 0xFO..0xFF BriIroyaet pexum gocTyma K
Oydepy xomoB PS/2 kimaBuarypsl.

[Tyrem utenus ¢ anpecamu 0xF0..0xFF MoxxHO momyuuTs 3HaueHus u3 0ydepa xonos PS/2
KJIABHATYPHI, TIPU 9TOM CYUTAHHOE 3HaYeHHE ynansercs u3 oydepa. Eciu 6ydep komos PS/2
KJIaBHATYPBI MyCT, TO Bo3Bpamiaercs 3HaueHue 0. Eciu Oydep xonoB PS/2 knaBuarypsl nepenonHeH,
To Bo3Bpautaercs 3HaueHue 0xFF. B ciydae nepenonnenus 6ydepa pekomeHnayercs ero cOpocurhb
(mytem 3anucu 3HaueHus | B sueliky ¢ agpecoM 0x0C).

Buumanmne! B Oydep xonoB PS/2 knaBuarypsl 3anuchiBaloTCs KOAbI KJIaBUII HE JJIMHHEE IByX OalT
(Tpex OaitT, ecau ¢ MpeUKCOM OTITYCKAHHsI KJIABUIII).

9.6.3 Hoctyn K EEPROM (3HeproHezaBucMmon namsitu)
ATMEGA128.

[Tpuknaguoe I10 umeeT BO3MOXKHOCTh cUUThIBaTh/3anuckiBath EEPROM (sHepronezaBucumyo
namsatb) ATMEGA 128 nanpsmyto. O6parienue K 3ToMy (GyHKIHOHATY IPOUCXOIUT Yepe3 MOPTHI
yrpasieHus yacamu 1 NVRAM (cM. 119.6) Tak, kak OyaTo 3TO pacuupeHue GyHKIIMoHama
samynupyemoit m/cx 12877.

Buumanmue! Jloctyn Bo3mokeH eciu ouT ynpasistonuid goctyrnom K EEPROM ycranosnen B 1
(T. e. ecnu BkitoueH goctyn kK EEPROM).

VYopasnser nocrynom kK EEPROM 7o0it 6ut crarycHoi stuetiku 0x0C (cm. 19.6).

EEPROM pnocrynen uepes stueiiku ¢ anpecamu 0xF0..0xFF (T. e. 6e3 nmepexiitoueHus agpeca MOXHO
poYyuTaTh/cuuTarh 16 sueek wim onHy ctpanuily EEPROM pasmepom 16 Gaiir).

Anpec crpanunsl EEPROM 3anuceiBaercst B crarycHyto siueiiky 0Xx0A (cm. 119.6).

[Tonnerit aapec siaeiiku EEPROM paccunThiBaeTcs 1o clieayromieit popmyie:

(comepxmmMmoe craTycHoM gueVkm O0x0A:ampec crTpaHuurel) *16 + (0..F:HOMep suYenku)
T. €. Hanpumep, s nocryna K stueiike EEPROM c agpecom 1025 nysxHO:
* 3anucarb 64 B crarycHyo siueiiky 0x0A;

*  3amucarh/cuMTaTh 3HaueHHe sueiiku O0xF1.
9.6.4 HdocTtyn K pasnuyHbimMm conaram AVR.

OOpaiueHue K JaHHOMY (yHKIIMOHAIY POUCXOAMT Yepe3 MOopThl yrnpasieHus yacamu ¥ NVRAM
(cM. m9.6) Tak, Kak OyATO ATO pacHIMpeHne GyHKIIMOHAIA IMYIupyeMoid m/cx 12877.
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Buumanue! Jloctyn Bo3moxeH eciu Out ynpasisttomuii foctynom kK EEPROM ycranosien B 0
(T. e. ecnu oTkitodeH foctyn K EEPROM).

3anuchio 3HaYeHus 3 B moOyto u3 sueek ¢ agpecamu 0xFO..0xFF Briroyaet pexum 1ocTymna K
¢raram AVR.

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

Howmep Oura Hassauune Oura DOyHKUIUA

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

1 MODE TAPEOUT 0 — 3ByuuT OUIIEp I KOBOKC,
1 — 3Byuwmr tape out

4 MODE 60HZ 0 — xanposas 50 Hz, 1 —
kazaposas 60 Hz

He onricanHbIe BhIIIE OUTHI M TYCHKH — 3ape3ePBHUPOBAHBL.
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9.7 Jocmyn k SD-kapme.

[Tpoucxonut ananoruyHo noctymny B Z-koutpoiuiepe or KOE. B 00bruHOM pexume:

Ilopm | Onucanue

#xx77 | 3anuce: ynpasinenue curHanoMm CS Ha SD-kapry:

RW bursr 7..2: ycranasnusaiite |bur 1: curnan CS, 1 nocne |bur 0: ycranasnuBaiite B 1
noshad |/ ( 15 coBmecTMOCTH cOpoca, ycraHaBnuBarh B 0 | 1151 COBMECTUMOCTH C
Juist BbIOOpa SD-kapThl Z-KOHTPOJLIIEPOM

Urenue: Bceraa 0 (kapra Bcerna BCTaBieHa U B pexkxume R/W — B cooTBeTCTBUM €
UHTEpIIpeTaluei B Z-KoHTpoiuiepe). PeanbHoe Haln4uue KapThl CIELyeT IPOBEPSIThH
TIOMBITKOM €€ MHUIMAIU3aluU ¢ TaliMayTOM.

#xx57 | 3anmce: orchuika Oaiita B SD-kapTy mo SPI, oqHOBpeMeHHO MpUHSATHIN OaliT MOXHO B
RW JATbHENIIEM CUUTATh U3 3TOTO K€ MOpTa.

noshad
Urenwne: cunTaTh paHee MPUHATHIN O0aiT, oTocnars #FF B kapTy. BHOBE pHHSITHIN OaliT
JIOCTYTICH MPU TOBTOPHOM UYTEHUHU.

[Tpumeuanue: B nukie oomena no SPI, nununuupyemom sanucoto unu umenuem nopta #xx57,
MIPOUCXOAUT 0OHOBpemMeHHO OTChUIKa OarTa B SD-kapty u mpuém Oaiita oT He€. OTChlIaeMbIil OalT
TOT JK€, YTO 3alMCaH B 3TOT MOPT (€CaH LUK 0OMeHa MHUIIMMPOBAH 3anuchbio), uiau #FF, ecnu nuki
o0MeHa MHUIIMUPOBAH YTEHUEM IOPTa.

[TpunsATHIN OAaNT 3aIOMUHAETCS BO BHYTpEeHHEM Oydepe U JOCTyIEeH I MOCIeIyIOIEero YTeHUs 13
9TOro ke nopTta. /lanHoe YTeHre BHOBb MHUIIMHUPYET UK OOMEHA U T. 1.

JomyckaeTcst untaTh/mucarb nopt #xx57 komangamu INIR u OTIR. [Ipumep uteHus cekropa:
LD C,#57
LD B,0
INIR
INIR

SD-kapra Taxke goctynHa B shadow-pexxume. B aTom pexxume mopt #XxX77 UCIIOIB3YETCS IS
JPYTHX LeJIel, TOTOMY OCTaéTCs TOINBKO MOPT #XXS57 1 aapecarys MeHseTCs CIIETYIONIM 00pa3oM.

Ilopm | Onucanue

#xx57 | 3ammce: ecau A15=0, To orchuika 6aiita B SD-kapTy o SPI, oqHOBpeMEeHHO MPUHSATHII
RW 0alT MOYKHO B JJAJIbHEWUILIEM CUUTATh U3 3TOTO K€ MOPTa — aHAJIOTUYHO 3aMucHu B #Xx57
shadow |B noshad-pexxume. Eciu A15=1 — ynpanenue curgasiom CS, aHaJTOTHYHO 3aITMCH B
#xx77 B noshad-pexume.

UreHue: cunTaTh paHee NPUHATHINA OailT, otrocnare #FF B kapTy. BHOBE pHUHATHIN OaliT
JIOCTYTIEH MPH MOBTOPHOM YTE€HUH. YTEeHHE 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 coctostHust SD KapThl JOCTYITHBI Yepe3 (PyHKIIMOHAI JOCTYIa K yacaM (CM.
119.6).

9.8 flocmyn k IDE-ycmpotucmeam.

IDE-unTepdeiic cnenan no cTangapTy hemo-ide ¢ HEKOTOPBIMU pacupeHusIMH. B otiiname ot
opuruHana (u Z-koutposiepa), IDE-noptsl noctynssl u B shadow-pexume. OniHako, B OTIIMYHE OT
OopUrvHana, mojaepKuBaroTcs Juiilb opTel #10, #11, #30, #50, #70, #90, #B0, #D0, #F0 u #C8,
IPU 3TOM OCYILECTBIIIETCS NOoNHas Aetmudparys (o 8 munaamum Outam aapeca). PacimmpenHslii
PEXUM Iepeadu JaHHBIX 10 CPABHEHUIO C OPUTMHAJIOM 3aKJIFOYAETCs B BO3MOKHOCTH YUTATh U
nucarh cekropa noiaHocTbo uepes nopt #10 komangamu INIR u OTIR, npuuém B nocieanem
clly4ae HeT HaJIoOHOCTHU NepeCTaBIsATh CTAPIIMMA U MiIaIIKi OalThl. PaciinpeHHbIN pexum He
TpeOyeT Kakoro-imbo CrenualbHOrO BKIIOUEHHUS, T. €. paboTaeT OAHOBPEMEHHO CO CTapbhIM
(nemo-ide).
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Ilopm | Onucanue

#xx10 | [lopT u1st 3aNTMCH WM YTEHUS NaHHBIX, YATACTCS/TIAIIETCS KaK MIIJIIIAs 9acTh

RW 16-6utHOTO CcNOBa (PEKUM COBMECTUMOCTH ¢ nemo-ide), Tak u cTapiias Toxe

always |(pacmmpeHHbIN pexum).

#xx11 | Yrenue u 3amuch crapiieil yactu 16-0UTHOTO cI0Ba (PEKUM COBMECTUMOCTH C

RW nemo-ide). Urenue npoucxoaut nociue yreHus #10, 3anuce crona — 10 3anucu B #10.

always |OOpaiieHue K ’TOMy MOPTY HE IPUBOAUT K (PU3HUECKOMY OOpAILIEHHUIO B
IDE-yctpoiicTsa.

#xx30 | [Topt ommOOK/CBOKCTB. DTOT U NajdbHEHUIIINE TIOPTHI CM. B JOKYMEHTAIIUN HA MTPOTOKOI

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

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

#xx50 | Cu€ruuk CEeKTOpOB

RW

always

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

RW

always

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

RW

always

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

RW

always

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

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

always

#xxF0 | Peructp cocTOsIHUS/PEruCTp KOMaH.

RW

always

#xxC8 | Peructp cocTostHUs/ynpaBIeHUS

RW

always

UreHue JaHHBIX B PEKUMC nemo-ide BBITTIAOUT 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

3anuch JaHHBIX B peXUMe 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 3aMuch B pacInpeHHOM 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 pacmupeHHOM pexkrMe CHHXPOHM3ALKs BbIJa4l MJIa/IIIero WK cTapiiero 6aiTos (a
TaKKe 3allMCH CHayasla MIIQJLIEro, a IOTOM cTapuiero OaiiTa) B Hadaje YTCHHUs WM 3allCH CEKTOpa

OCYIIECTBIISIETCS B MOMEHT jocTyna B nopTsl #30, #50 u T.a. (;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 | «CuctemHbIi» peructp.
RW
shadow |Urenue:

out 7 — cocrosuue curaana INTRQ ot BI'93
out 6 — cocrosinue curnaina DRQ ot BI'93
outsl 5..0 — enMHUYHEIE
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3anuce:

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

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

out 4: BEIOOpP CTOPOHBI TUCKETHI

#xx2F, |/lononHuTeNnbHBIE IOPTHI, HCHONb3YIOLIMEeCs 11 sMmy iy BI'93 pu paborte ¢

#xx4F, |pamauckom. [IpencraBisitor U3 ceOs OObIYHBIE SYCHKU NaMITH: CYUTHIBAETCS MOCIIEIHEE
#xx6F, |3anucaHHOe cOCTOsIHME, Ocie cOpoca HE ONpe/IesICHBI.

#xx8F
RW
shadow

9.10 lMMopm RS232 (koMMyHUKaUyUOHHbIU UHMepgelc)

Pabota ¢ kommyHuKarmoHHbIH naTepdeiicom RS232C na ZX Evolution peann3oBaHa 1o craHaapTy
npeanoxeHHbIM KonaparbeBbIM 0€3 HCI0Ib30BaHus IpepbIBaHui. B aToM crangapre
ucnonb3oBaics crangaptHeiil PC coBmecTnmblil [ISA-mMonem, 6a3upoBaBIIUiiCs HA MUKPOCXEME
16550 nau copmectumoii. COOTBETCTBEHHO BHYTPEHHUE PETHCTPHI HHTEpdeEiica COOTBETCTBYIOT
perucTpam BBIIICYKa3aHHOM MUKPOCXEMBI. B CBs3U ¢ TeM, 4To He Bech pyHKIHoHaN 16550
UCITIOJIb3YETCS B HALLCH peann3aliy, 4acTh PErUCTPOB WM OUTOB PErMCTPOB HE UCIONb3YETCS.
[ToaToMy pekoMeHIyeTcs epel IporpaMMUPOBAHUEM O3HAKOMUTCS C OTPAaHMUYEHUSIMU pealu3alun
(B IOKyMEHTAIlMH OMMCAHBI TOJIBKO UCIOIb3YEMbIE PETHCTPhI U OUTHI).

Oco0OeHHOCTH pealu3aliu:
*  OTCYTCTBYET MOJJCPKKA MPEPHIBAHUIA,

*  TOAJEP>KUBAIOTCS TOJBKO CIEAYIOIINE JOMOITHUTEIbHbBIE 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 — myaqiuuii perucTp IeIuTemns
always

#FIEF | <LCR&0x80==0> IER — peructp pa3pelieHus npepbiBaHui (HE UCTIONb3YETCs)
RW <LCR&0x80==1> DLM — crapIimuii peructp AeTUTENIs
always

#FAEF |3anuce:

RW FCR — peructp ynpasnenus FIFO

always |Urenue:

ISR — peructp craryca npepbsiBaHUHN (HE UCTIONB3YETCS)

#FBEF |LCR — peructp ynpaBjieHus: JUHUEH
RW
always

#FCEF 'MCR — peructp ynpaieHHs] MOIEMOM
RW
always

#FDEF LSR — perucrtp craryca JIuHuu
RO
always

#FEEF | MSR — peructp craryca Mmojaema
RO
always

#FFEF |SPR — nonb30BareinbCKuii perucTp
RW
always

9.10.1 Pernctp AaaHHbIX (DAT)

PCFI/ICTp HCIIOJIB3YCTCA IJIA nepenaqn/ npucMa JaHHbIX.

9.10.2 Peructpbl genutensa (DLL,DLM)
Peructp ucnonb3yercs A1 yCTaHOBKM CKOPOCTH II€pENady MOpTa.
CymiecTByeT 1Ba pekuma padOoThl JCITUTEIIS:
* craHAapTHBINA pexuM (ctapmuid 6ut DLM ycranosieH B 0);
*  HaTHMBHBIN pexxuM (ctapumii 6utr DLM yctaHosieH B 1);

st cTaHIapTHOTO peKKMMa CKOPOCTh PACCUMTHIBACTCS, KaK T MUKpocxeMbl 16550, mo popmyre:
<ckopocTh B Bomax> = 115200/ ( (DLM)*256) + DLL)

s naruBHOTO pexkuma 3HadeHuss DLL u DLM (6e3 ydera crapiiero 6ura) HarpsmMyto
sanuceiBatoTcs B peructpsl UBRRL 1 UBRRH mukpocxemsr ATMEGA128. B atom citydae
sHaueHust DLL u DLM paccuutbiBaeTcs 1mo hopmyiie:
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(uintl6) ((DLM&0x7F) *256+4DLL) = ((F_CPU/16)/<ckopocTe B 6Oomax>)-1
rone F_CPU = 11059200 (myna ZXEvo)

IIpumep: Paccunraem 3nauenust DLL u DLM nns ckopoctu 31250 601 (ckopocts MIDI
uHTepdeiica) Npu UCIOIB30BAHUN HATUBHOTO PEKUMA.

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

2. VYcranaBnupaeM 3HadeHus DLL = 0x15, DLM = 0x80 (crapiuuii OUT BKJIFOYaeT HAaTUBHBIHI
PEXKUM).

Buumanmue! ZX Evolution nognep>xuBaet AOMOTHUTENBHYIO CKOPOCTh nepenaun 256000, ans
3TOrO HYXHO ycTaHOBUTh DLM 1 DLL B 3HaueHue 0.

9.10.3 Pernctp ynpaenenus FIFO (FCR)
Peructp ucnons3yercs ans ynpasienus FIFO.
e 7..3 OUTHI: HE UCTIONIB3YIOTCS;
e 2 our (XMIT FIFO reset): copoc FIFO otnpaBku, ecnu yctaHoBieHa 1;
* 1 our (RCVR FIFO reset): copoc FIFO npuema, eciiu yctanosiena 1;

* 0 6ur (enable FIFO): Bxmouaer FIFO, ecnu ycranosnena 1. Tak xak FIFO Bcerna
BKJIFOUEHO, TO ATOT OMT JIOJDKEH OBITh YCTAHOBJICH B ClIydae mojadu koman Ha copoc FIFO.
B ciyuae 0, komannael copoca FIFO urnopupyrorcsi.

9.10.4 PerucTtp ynpasneHus nuHuen (LCR)
Peructp ucnonbe3yercs A ycTaHOBKH (popmara rnepesadul JaHHbIX IO KOMMYHUKAI[HOHHOMY
uHTEpeEIiCy.
* 7 our (DL enable): 3amucs 1 ycrananuBaeT BuguMbiM 1o noptam #FS8EF, #F9EF
COOTBETCTBYIOIIME YacTu peructpa aenurens DLL, DLM;

* 6 OUT: HE UCTIONB3YETCS;

e 5..3 OuT: 3aaeT aNTOPUTM pacdera OUTa YETHOCTH JaHHBIX. [lonepKUBatOTCs TOIBKO
CJIEAYIOLINE 3HAUCHMSL:
001 — odd parity;
011 — even parity;
BCE OCTaJIbHBIC 3HAYCHUS] — YETHOCTH HE HCIIOB3YETCS.

e 2 6ur (stop bits): xon-Bo cron6uTt. Kon-Bo “cron-6utos”: mpu 0 = 1, mpu 1 = 1,5 B pexume
5 OUT JAaHHBIX, MHAYE = 2.

* 1,0 6utsl (word length): nuHa cioBa qaHHBIX. BO3MOXKHBI clieayroniie 3HaYeHUs:

00 — 5 owur;
01 — 6 Owur;
10 — 7 Our;
11 — 8 our.
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9.10.5 PerucTtp ynpasnenuns mogemom (MCR)

PCFI/ICTp HCIIOJIB3YCTCA JIs1 YCTAHOBKU pCXKUMaA HHTCp(I)CﬁC& " yHIpaBJICHUA JOTTOJIHUTCIIbHBIMU
CHUTHaJlaMU.

7..2 OUTBL: HE UCTIOIB3YIOTCS;
1 6ut (RTS): ynpasnenne curnanom RTS unrtepoeiica;

0 OUT: HE UCTIONB3YETCS.

9.10.6 Pernctp crtatyca nuHumu (LSR)

Peructp nns nonyuenus cocrosguus auauu u FIFO.

7 OUT: HE UCTIONB3YETCH,

6 ouT (transmit empty): ecnu ycranosnena 1, To nepenatunk u FIFO ornpaBku mycTsie;
5 6ut (THR empty):ecnu ycranosnena 1, to FIFO ornpaBku JaHHBIX MycCTOE;

4 OUT: HE UCTIONB3YETCH;

3 6ut (framing error): eciu ycraHosieHa 1, To mpou3onuia omudka Kaapa;

2 6urt (parity error): ecinu ycraHoBjeHa 1, To mpou3olia omuoKa YeTHOCTH;

1 6ut (overrun error): eciu yctanopneHa 1, To FIFO npuema naHHBIX TIEpenioNHEHO;

0 6uT (data received): eciu ycranosiena 1, To FIFO npuema nanHbIX He MyCTOE;

9.10.7 Pernctp cratryca mogema (MSR)

PCFI/ICTp AJI TIOTYYCHUS COCTOAHUSA JOIMMOJIHUTCIIBHBIX CUTHAJIOB I/IHTep(beI\/'ICEl.

7 6ut (CD status): Bcerna 1;

6 out (RI status): Bcerna 0;

5 out (DSR status): Bcerna 1;

4 ourt (CTS status): orobpaxaer cocrostaue nuauu CTS unaTEpdeiica;
1..3 outsl: He ucnonb3yercs, Bcerna 0;

0 6ut (CTS change): ycranaBnuBaercs B 1, eciii IpOU301LIIO0 H3MEHEHUE COCTOSHUS
curnana CTS (cOpaceiBaercs B () TOCIE UTEHHS pETUCTPA).

9.10.8 NMonb3oBatenbckuun pernctp (SPR)

Peructp ciy>xut A1 XpaHeHUs MOIb30BaTEIbCKUX NJaHHBIX. COpachIBaeTCs B CIy4ae BHIKIIOYCHUS
MUTAHUS WIK TOJIHOrO cOpoca KOMIBIOTEPA.
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CBogHas Tabnuua noptoB

Anpec Crapmmue Onucanne
nopra, aapeca
pexXuM nopTa
AOCTYyna
#xxBF — Brurouenue TeHEBOTO pexkuMa nopToB; paszpeuienue 3anucH B [13Y, renepanus NMI,
RW always azpemenue 3anvcu B fontROM.
7..5: ycranaBnuBaiite B 0 1151 COBMECTUMOCTH
4: ecmn 1, pa3pernieHo cpabarsiBaHue anmaparHoi toBymkH. 0 mocue copoca. Cum. cTp.
22.
3: I'erepanms NMI st mporieccopa. NMI Bermaéres npu mepexoze 6ura u3 1 B 0. 0 mocne
copoca.
2: eciu 1, To pa3pemaercs 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 MOPTHI. 0 TocIe copoca.
But 0 3TOro nopra MMeeT MPUOPHUTET HaJl IPYTHMHU ClI0OcO0aMU BKIIIOUYEHHST TEHEBBIX
TIOPTOB: TEHEBOH PeXHUM BKIIoUaeTcst 6e3ycsioBHO Ipu 3amucu 1 B atot ouT. [Ipu 3anucu 0
BKJIFOUEHHE TEHEBOT'O PeKUMa YIIPABIIAETCs IPyTUMH CIIOCOOaMH, HapuMep OPTOM
#xx77 unu nepexonom B TR-DOS. Jlaunsiii 6ut ne sxaouaem TR-DOS.
Hannsrii nopt omcymcemsayem B ATM2.
ITpu urennu: O6uter 3:0 — mocieHEE 3aMMCaHHOE 3HAUYEHUE, OUTHI 7:4 — HE ONpe/IeIICHEI.
#xx77 #FD, BxurtoueHue TEHEBOTO peKuMa IMOPTOB; pa3pelieHne padoThl AUCIIeTYepa ITaMsITH,
WO shadow | #BD, paspelleHne 3anicy MaluTpbl, yIpaBieHue TypOo-pe)KUMOM, YIIpaBieHUE
#BF, BUJICOPEKUMAMU.
nga 2..0: ynpasnenue Buaeopexumamu, 011 mocne copoca. Cm. ctp. 14.
F
#BC,, 3: ynpagsienue Typoo-pesxkumom. 0 mocie copoca. Cm. ctp. 14.
#BE, A8: 0 — BeIkiTIOUeHHE gucnerdepa namaty. 0 mocae copoca. Cum. crp. 10.
#FE
A9: 0 — ynepxanune pexkxnma BrrrodeHnss TR-DOS u TereBbix nopros. 0 mocie copoca.
Cwm. ctp. 10.
Al4: 0 — paszpemienue 3anucy nauTpsl. 1 mocie copoca. Cwm. crp. 15.
#xxF7 #3F, VYnpasnenue nucrierdepom crpanuil. [loptel #3xF7, #7xF7, #BxF7 u #FxF7 otHOCsTCS,
WO shadow | #7F, cootBeTcTBeHHO, K okHaM #0000..#3FFF, #4000. #7FFF, #8000. #BFFF u #C000..#FFFF.
#BF, ®dopwmar noptoB #xFF7:
#FF, 5..0: unsepcuvie GUTHI HOMEPA CTPAHUIIBI, BKIIOYaeMOTO B OKHO Tporieccopa. JlocTymHbl
#37, 16k crpanuts! ¢ Homepamu 0..63 O3V (Bcero 1 merabaiir) u ctpanuns! 0..31 I13Y (Bcero
#17, 512 xunobaiT, OuT 5 UTHOpHpYeTCs).
#B7
#F7’ 6: out «ramnromy: eciu 0, TO B TaHHOM OKHe Tiporieccopa Bkirodaercs [13Y, ecom 1 —
Oo3V.
7: out «dos7ffd»: eciu 1, T0:
s O3Y — B TaHHOM OKHE IPOUCXOAMT MOAMEHa MIaIIuX 3 win 6 OUT (B 3aBUCUMOCTHU
ot pexxuma ZX Spectrum 128k wim pentagon 1024k) HoMepa CTpaHUIIBI HeuHBep CHbIMU
6utamu u3 nmopra #7FFD.
Juis T13Y — npoucxoauT moaMeHa MIIaIero Oura HoMepa CTpaHHUIIBl CUTHAJIOM
BiurtoaeHUs TR-DOS (1 eciiu TR-DOS Bruroden). Kpome Toro, mpoucxoanuT BKITIOUSHHE
teHeBbIX mopToB M TR-DOS («Bxox B TR-DOS»), eciii B 1aHHOM OKHE TIPOU30HAET
BBIIOJIHEHHE KOJa cO cMeleHus #3Dxx.
®opwmar noptoB #x7F7:
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Anpec Crapmue Onucanne
nopTa, aapeca
pexXuM nopra
AoCTyna
7..0: unsepcuvie OUTH HOMepa crpanuiibl O3Y, BKIFOYaeMOro B OKHO IpoLieccopa.
Hoctynnsr 16k crpanuisl ¢ Homepamu 0..255 (Bcero 4 merabaiita).
Cwm. ctp. 10.
#7FFD — [epexitouenne crpanun B okHe #C000..#FFFF mist pesxumos pentagon 1024k n
WO always ZX-Spectrum 128k, nepexmtodenne skpaHoB, 6mokuposka 128k mist pexnma ZX-Spectrum
128k, BBIOOp KapThl HAMSTH.
B pexume ZX Spectrum 128k:
6..7: "He uct. | 5: mpu 3amucu 1 | 4: BBIOOp KapThl 3: BBIOOD 2..0: 3ameniaroT
Onokupyercs namsaty. 0 mociie | ’kpana. 0 mociue | miaamme 3
JabHEHIIas copoca. copoca. Onura HOMepa
3aIMCh B MOPT CTpaHUIIBI,
#7FFD, no €CJIM TaKoe
nepexoza B 3aMeleHue
pexxuM pentagon pa3peueHo s
1024k nmn o KaKoro-Jmoo
cbpoca. 0 mocie OKHa (CM.
copoca. OTMCaHue
moptoB #xxF7).
0 mocne
cbpoca.
B pexxume pentagon 1024k:
7..5, 2..0: 3amemiaroT mpu 4: BpIOOp KapThI MaMsATH. | 3: BEIOOD dKpaHa.
HE0O0XOAUMOCTH MiIaamme 6 OuT
HOMEpa CTPaHHUIIBI.
Cwm. ctp. 10, 16.
#EFF7 — VYnpasienue TypOO-peKUMOM, YIPaBJICHUE BUACOPEKUMAMH, YIIPABICHUE PEXUMaMU
WO noshad ZX-Spectrum 128k / pentagon 1024k, Bxmouenue HyneBoit ctpanuisl O3Y B 0KHO
#0000..#3FFF, ynpaBienue JOCTyIIOM K TOPTaM HEPTOHE3aBUCUMOM MMaMsTH U YacCOB.
7: 1 pa3zpemniaeT JOCTYII K IIOpTaM HEPrOHE3aBUCHMON MaMsITH W 4aCOB B HETEHEBOM
pexuM. Cum. cTp. 26.
3: 1 Bxumtogaet B okHO #0000..#3FFF nynesyio crpanuiyy O3Y. imeet npuopuTeT Haj
HacTpoikamu aucnerdepa namsata. Cm. ctp. 10.
2: 1 Brimrogaet peskuMm ZX Spectrum 128k. 0 — pexum pentagon 1024k. Cum. ctp. 10.
4: ynpasienue Typ6o-pexumom. Cu. ctp. 14.
5, 0: ynpasnenue Buaeopexumamu. Cum. ctp. 14.
3HaveHue Bcex OUT mopra nocie copoca — 0.
#DFF7 — VYcraHoBKa ajgpeca s;ueHKHA SHEProHE3aBUCUMOM IIaMATH U 4acoB.
WO Ipumeuanue: B HereneBoM pexxume nopt #DFF7 nocrynen B 3aBucuMoctH ot Outa 7
noshad mopta #EFF7. B TeneBom pexume nopt #DEF7 nocrymen Becerga.
Cwm. cTp. 26.
#DEF7
WO
shadow
#BFF7 — UreHne/3anuch ssYeHKH SHEPrOHE3aBUCHMOM TaMSITH U YaCOB.
RW Ipumeuanue: B HereHeBoM pexxume nopT #BFF7 noctynen B 3aBucuMoct ot Outa 7
noshad mopta #EFF7. B TeneBom pexume nopt #BEF7 noctynen Bceraa.

Cwm. cTp. 26.
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Anpec Crapmue Onucanne
nopTa, ajgpeca
pexXuM nopTa
AoCTyna
#BEF7
RW
shadow
#xxBE #00, #01, | ITopts! uTenus koHpUryparuu Kommneiorepa. Cm. crp. 20.
RO always |#02, #03,
#04, #05,
#06, #07,
#08, #09,
#0A, #0B,
#0C, #0D,
#OE, #10,
#11
#xxBE — ITopt BoccTanosnenust manmnuura okaa #0000..#3FFF npu Beixone uz NMI. Cwm. c1p. 22.
WO always
#xxBD #00, #01 | YcraHoBKa MJIaIIeH U cTapIIeld 9acTH afpeca anmapaTHoi JoBymKu. CuM. cTp. 22.
WO always
#xxFE — Urenue:
RW always ‘ 7:1 ‘ 6: tape_in ‘ 5:0 ‘ 4..0: keyboard
3anuce:
‘ 7..5: He uc. ‘4: beeper ‘ 3: tape out ‘2..0: IBET Oopropa ‘
YcranaBnuBaer 1BeTa 6oparopa 0..7.
Cwm. cTp. 24, 16.
#xxF6 — HomroCcThIO MyOmupyet dyHKImoHan nopra #XXFE, 3a uckimogaeHneM Toro, 4to
RW always ycTaHaBIMBaeT 1BeTa oopopa 8..15.
Cwm. cTp. 24, 16.
#xxFB — [opt BEIBOA 8-OHMTHOTO 3BYKa (cOVOx). CM. cTp. 24.
WO always
#FFFD — 3ammce — BEIOOp HOMepa peructpa AY/YM
RW always Urenne — yTeHnE comepuMoro peructpa AY/YM
#BFFD — 3amuck — 3amuck B peructp AY/YM
WO always
#xx1F —_ UreHue COCTOSIHUS MTPOBOro Manunystopa (kempston-mkoiicTika).
RO noshad 70 |60 |50  [4Fie [3:Up |2:Down |I:Left | 0:Right
Cwm. ctp. 25.
#FADF — Knomku 1 xoneco kempston-MbIliky.
RO always 7..4: Wheel counter 31 |2MMB | L:RMB |0:LMB
Cwm. ctp. 25.
#FBDF — X-koopauHara kempston-mbimiku. Cum. crp. 25.
RO always
#FFDF — Y-koopaunara kempston-meimika. Cm. cTp. 25.
RO always
#xx77 — VYnpasnenue curnanaom CS Ha SD-kapty. Cwm. ctp. 31.
RW noshad
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Anpec

nopra,

pexuM
AoCTyna

Crapmue
ajgpeca
nopTa

Onucanmne

#xx57
RW noshad,
shadow

O6wmen nanabME ¢ SD-kapToi, ynpasienue curaaigom CS ma SD-kapty B
shadow-pexume. Cwm. cTp. 31.

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

Pa6ora ¢ IDE-mmHoi#. CwM. cTp. 32.

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

[TopTs! KoHTpOIEpa AuckoBoga. CM. cTp. 34.

#xxFF
WO shadow

ITopT KOHTpOJIEpa AUCKOBOZA U 00HOBpeMeHHO TIOPT 3allUCH MATUTpPhL. Beimonnser
(YHKIHMIO 3aMMCH TaTUTPHI U ycTaHoBieHHOM A 14=0 B mopre #xx77 (WO, shadow).
Cwm. ctp. 15, 34.

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

JlonoaHuTIIEHBIE TOPTHL A1 3Mynauuu BI'93. CoxpaHSIOT 1 4MTaIOT MOCIEAHES
3anuca”Hoe 3HaueHue. CM. cTp. 34.

#xxEF
RW always

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

#FD (RO),
#FE, #FF

Hopter RS232. Cwm. cTp. 35.
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UcTtopusa Bepcumn 6azoBoun KoHdurypaumm

Bepcus 18.05.2014

JloGaBneHo onucaHue YTeHus pa3inyHbIX (riaroB AVR.

Bepcusi 15.05.2014
Ho6asnena BoamoxxHOCTh paboTel ¢ EEPROM ATMEGA128;

Jlo6aBneHa oTnpaBka koMaH bl cOpoca PS/2 knaBuatype, B cirydae ommOku padoTsl ¢ PS/2
KJIABHATYPOU;

Hcnpasiena ommbka paboThl ¢ HEKOTOPBIMH PS/2 Mbimmamu.

Bepcus 13.04.2014

I/ICHpaBHCHa OIIMOKa npu pa60Te C MOJIb30BaTEIbCKOM pacmamcoﬁ KJIaBHATYPhI.

Bepcusi 08.11.2013

Jo6asnen pexum «601 .

Bepcus 29.11.2012

JloGaBrnena anmaparHasi JIOBYLIKA.

Bepcus 13.02.2012

Hob6asnen noctyn k PS2 knaBuatype;

Hcnpapnena ommbKa Ki1aBUaTypbl MPOSBISIONIASICS TPU HAXKaTUH HECKOJIBKUX KJIaBUILI,
CxoppexrupoBana padora IDE konTposnepa;

Jlo6GaBneH TeKCTOBBIN BUACOPEKHUM B OJJHOM CTPAHHULIE;

N3meneno onucanue sxoga B NMI B coorBeTcTBHM ¢ n3MeHeHUsIMU B nipoirBke FPGA;

Jlo6aBrieHa B onrMcanue CBoAHAs TaOIUIIA TTOPTOB.

Bepcusi 29.09.2011
Jlo6asnen ®AIIY nis BI'93;
CxoppekrupoBana o0padorka tuaur RTS KOMMYyHHKalIMOHHOTO TIOPTA;
Ho6asnen Beioop BCD/HEX B amyssittuu pa6otsl GLUK yacos;

N3menen anroputm 06padorku NMI.
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11.8 Bepcusi 11.06.2011
* Jlo6aBnen o6paborunk NMI;

* JloGaBnena paboTa ¢ TEKCTOBBIM PEKUMOM H MOJIEPKKA MIPU(PTOB;
*  CroppekTupoBaHa mporeaypa HHuImatu3anua PS/2 mpimu;

* JloGaBneno ynpasienue NMI ¢ BHEIIHMX KOHTAKTOB (/J1s tuiar revision Au B -
3aMbIKaHUEM KOHTakTOB ‘“Turbo”).

11.9 Bepcus 11.05.2011

e JloGaBneHa moep>kka HAaTUBHOTO PEXKHUM JIIS JETUTENs ckopoctn RS232;

*  VyureiBaercs ynpasieHue ymMHoxuTeneM yactorsl ICS501M (quist mutat revision C).

11.10  Bepcus 26.04.2011

» JloGaBneHa nojasiep:kka KOMMyHUKalMOHHOTO HHTEpdeiica (RS232);
* IloBbimuena HaiexKHOCTD 3arpy3ku FPGA;

* [loBsimena HanexxHOCTh paboThl ¢ RTC (ucnpasnena ommbdka, IposiBIASIONIAsCS Ha
HEKOTOPBIX IUIaTax).

11.11 Bepcus 30.03.2011
* [lonpasieHo onucaHue MOPTOB KEMIICTOH-MBIIIKH.
* JloOaBiieHO OIMCaHUE KOBOKCA.
* IlompaBieHbl pekOMeHAyeMble 3HAYEHUsI CTapIlero 0aira aapeca juid nmopra #xx77.
* JloGaBneHO onucaHue MOJIEPKUBAEMbIX BUICOPEKUMOB.

* Jlo6aBneH goctyn K nononHuTedbHbIM siueiikam NVRAM (0x40..0xEF).

11.12  Bepcus 07.12.2010

* JloOaBneHa peryaupoBka paspemierus: PS/2 mprm.

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

11.13  Bepcus 29.11.2010

*  Peamuzosan BbIO0p («Num Lock») u maaukammst (Num Lock led) pexxuma aynmnoBsixoma
(beeper/tapeout).

* ITlomnmepxan marnmep kiaBuarypsl PS/2 B ZX 115 BceX TOMOJHUTEIBHBIX KOJIOB KJIaBHATYPhI
(EO xx).

® CKOppeKTI/IpOBaH MCHECKCP MaMATH U BUAUMOCTDH IIOPTOB B pa3JIMYHBIX PEXUMax.
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11.14 Bepcus 17.10.2010

* Tlonaeprkka 3arpy3Ku ¢ MAarHUTO(hOHHOTO BXOJIA.

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

* PeanuzoBan menemxep s Beer namsat (ROM u RAM).
*  OnrummsupoBana pabota ¢ PS/2 ycrpoiicTBamu.
* Ilonnepxxan manmep PS/2 B ZX knaBuatypy (moka 6€3 BO3BMOXKHOCTH PEAAKTUPOBAHHS ).

* PeanuzoBaHnbl pacmupeHus nemo-ide.

11.15  Bepcus 30.03.2010

* Hcnpasnena ommbka 3arpy3ku FPGA.

11.16  Bepcus 28.03.2010

* MHcmnpasnena o6pabotka ommbok PS/2 mprmu. Pennunmanusamust MbIIM B clTydae OIIMO0K
oOMeHa.

* Tlomnepxka momydenus Bepcun 0a30BoM KOHGUTYpanuu U OyTiioazepa.

* Hcnpasiena oOpaboTka ommbok TaiiM ayta oomeHa ¢ PS/2 yctporictBamu.

11.17  Bepcus 24.03.2010

* Ucnpasieno nosenenue ceeronuona nutanus (Pwr Led), Teneps BIKITIOYaeTCs €CIU
OCHOBHO€ MUTAHHUE OTKJIKOYEHO.

*  VYmpasnenue curaaiom NMI Ha ZX ¢ nmomompto kHonkH «Print Screen» PS2 kiaBuarypsl.

*  Mosrkwuii cOpoc kommbroTepa (0e3 mepesarpys3ku fpga) npu 3aMbIKaHUK KOHTAKTOB «SOft
resety Ha Iiare.

11.18 Bepcusi 10.03.2010

* Jlo6aBnena unaukauus pexuma TV/VGA na unaukarope «Scroll Lock» PS2 knaBuatypbl
(ropsimuii cBeromuon — VGA, He ropsimuii TV).

* Hcnpasnena ommbka oroopaxenuss NVRAM, ucnonszyemoii B GLUK, B NVRAM
PCF8583.

* MHcmnpasnena ommbka B smyssinuu yacoB GLUK, peanmzoBana smysmsiiust Update flag B
peructpe C.

* Peanu3oBaHo coxpaHeHuUe pexxuma kommnbiorepa B NVRAM.
* JloOaBneHa moaaep:kka MexaHnueckoi ZX KiaBuaTyphl.

» JloGaBnena nmoguepxkka Kempston mxoiictuka.
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11.19 Bepcusi 04.02.2010
bazosas Bepcus (1.00 B SVN).

46



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

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

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


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

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

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


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


