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1 BBeaeHue

[Ton 6a30Boii kKoHurypanueit komnsrorepa ZX Evolution noapasymeBaeTcst KOHQUTypauus,
KOTOpasi IIOCTABJISETCA U NOLIEPKUBACTCS IIpousBoauTeneM. IIponssoaurens oCyecTBIsAET
NOJICPKKY U Pa3BUTHE 3TOM KOHPUTYpalluK U UCIpaBIeHUE HalJIeHHbIX B Hel omnbOok. ['pynmna
NedoPC He nonaep:xuBaeT KOHQUrypauyu CTOPOHHUX pa3pabOTUHUKOB, B Cllydae MpooiieM ¢
TaKMMH KOHPUTypaluusMy, oOpamaiTech HEMOCPEACTBEHHO K X Pa3paboTYuKaM.

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

Konuryparus nocrasnsercs B Bujae OuHapHoro ¢aiina (zxevo_fw.bin), KoTopblit MOXXHO
3arpy3uth B MuKpokoHTposuiep ATMEGA 128 ¢ nomorsro BOOTLOADER'. O6HoBNIEHHE
KoH(urypamuii, Takxe npouspoaurcs ¢ nomombio BOOTLOADER.

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

W3menenue Bepcun 6a30BOM KOH(UTYpaIMK MMojipa3yMeBaeT U3MEHEHHE 0001 U3 Ui 00enx
KOMITOHEHT.

1 BOOTLOADER — 6a3oBsiii 3arpy3unk. Henzmensiemast yacts namsitu Mukpokonrpoiuiepa ATMEGA128, xoropast

MpeaHa3HadeHa I 3arpy3K win oOHoBIeHHs namatu mporpamm ATMEGA128.

4
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2 YnpaBnsLwme KOHTaKTbl KOMMNbOTEpPa

VYipasinsromnue TpyIibl KOHTAaKTOB KOMITbIOTEPA, PEIHAa3HAYEHBI /7S YIIpaBiieHus: paboToil
KOMIIBIOTEpA C IOMOIIBIO MOICOCTMHEHHBIX K HUM 3JIEMEHTOB yIpaBlieHHs (HapuMep KHOIOK Ha
KOpITyCcE KOMITbIOTEPA).

2.1 Hard reset (nonHbIl c6poc)

['pynmna xontakroB «Hard reset» ocyriecTBisieT OIHbIN cOpOC KOMITBbIOTEPA (C Mepe3anyCcKoM
MIPOIIMBKY MUKPOKOHTpoJIIepa U nepenporpammupoBanneM FPGA) npu 3aMbIKaHUM KOHTaKTOB.
OYHKIMOHUPOBAHHUE HE 3aBHCUT OT UCHOJIb3YeMON KOH(PHUTypalii KOMIbIOTEpA.

Pexomenayercst mpu ucnosnbzoBanuu crangaptHoro (AT miu ATX) kopmyca moacoeTuHUTb 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)
@OyHKIMU TPyTIa KOHTAKTOB «Soft resety 3aBUCAT OT KOHPUTYPALIUH.
B 6a30B0if kKOH(UTYpaLMK HA ATy TPYIILYy KOHTAKTOB BO3JIOKEHBI JBEe (DyHKIIMH:
*  MATKHiI cOpoc KoMIbroTepa (cOpoc mporeccopa U BHyTPEHHUX perucTpoB fpga);
*  BKJIIOYeHHUE/BbIKIIOUeHHEe ATX 610Ka MUTaHUS.

Pexomennyercs npu ncnonb3oBaHuu crangaptHoro ATX kopryca oicoeinHUTh K KHOIIKE
«Power» kopryca. B 3TOM city4ae BKJIFOUEHHE KOMIIBIOTEPA OCYILECTBIIAETCS OJHOKPATHBIM
Ha)kaTueM KHOMNKHU. OTKIII0YEHHE KOMITbIOTEPA OCYILECTBISAETCS JOITOBPEMEHHBIM HaXKaTUEM B
TEYEHUH 5 CEKyH].

KparkoBpeMeHHOE 3aMbIKaHHE KOHTAKTOB OYJIET OCYIIECTBIATh MITKHI cOPOC KOMITbIOTEpa U
YCTAHOBKY HyJIeBOM cTpaHulibl ROM.

Msirkuii copoc oOecrieynBaeT COXpPaHHOCTh COACPKUMOTO MaMITH KOMIIBIOTEpA.

2.3 NMI (noda4a HemacKkupyemo20 rnpepbieaHusi Ha npouyeccop Z80)
DyYHKIUY TPyNIbl KOHTAKTOB «NMI» 3aBUCAT OT KOH(MHUTYpaITHH.

B 6a30Boii koH(pUTYpanuu Ha ATy TPYMILYy KOHTAKTOB BO3JIOKEHBI (DYHKIIUH TTO/1auu
HEMaCKHUPYEeMOT0 IpephIBaHUs Mpolieccop Ha npoieccop Z80 (aHaTOrH4HO OMUCAaHHOMY B 3.5).

Buumanue! [[ns revision A u B ruiat sta rpymma koHTakToB HasbiBaeTcst « Turboy, HO
WCTIOJIB3YETCS KaK KOHTAKThI JIsl ynpasieHus NMI.
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3 OononHuTtenbHble PyHKUMN PS2 KnaBnaTtypbl

[Tpu ucnons3oBanuu PS2 xinaBuarypsl ¢ kommneiorepoMm ZX Evolution MOXHO HCIIONB30BaTh
JIOTIOJIHUTENIbHBIE BO3MOXHOCTH IO YIIPABIECHUIO KOMIIBIOTEPOM:

*  MATKHUI cOpOC KOMITBIOTEPA;

* TOJHBINA COPOC KOMIBIOTEPA;

* mepekiodeHue pexxuma BuneoBbixona (TV/VGA);

* MepeKIoueHue pexxuma aynuosbixoza (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 lMonHskIlt c6poc komnbromepa (hard reset)
ITomuein C6p00 KOMITBIOTEpA € KIIABUATYPBI MOKHO OCYIICCTBUTDL ABYMS cnocobamu:

e JlnuTenpHBIM HaxaTtveM KiaBulu «F12y» (IUTeIbHOCThIO 5CeK), OTKIIOUEHNE TUTaHUS B
3TOM CJly4ae HE MPOU3BOIUTCS;

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

3.3 lMepeknroyeHue pexxuma sudeoesnixoda (TV/VGA)

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

* TV — ckannaOnep OTKIIIOUEH, BUJICOBBIXO] pabOTaeT ¢ TENIEBU3NOHHOM pa3BepTKOMH;
*  VGA — BritoueH ckangabnep, BuaeoBeixos padoraetr ¢ VGA pa3BepTKOH.

[Tepexmtouenue pexxuma BuaeoBbixona (TV/VGA) ocymecTBisieTcst ¢ TOMOIIbI0 KitaBuim «Scroll
Locky. Muaukanus pexxuma OCyIIECTBISIETCS ¢ TOMOIIIbI0 cBeronuona «Scroll Lock» kmaBuarypsr.
Caerslleecs: COCTOSIHUE CBETOIMOA COOTBETCTBYET VGA pexnuMy KOMITbIOTEPA, OTCYTCTBUE
ceeueHus — TV pexumy.

Bpemennnpl ¢ mapametpnl curaana VGA dopMupyemble CKaH1a0JIepoOM OTINYAIOTCS OT
CTaHJAPTHBIX, YTO MOXKET OBITh MPUYMHON OTCYTCTBHS n300paskeHus Ha Bamem VGA monuTOpE.
CrernuanbHO IS TAKUX CIIYYaeB BBEIEH PEKUM C M3MEHEHHOH pa3BépTKoi («60I'm»). Mcnonb3yiiTe

xoMOuHanwro kiraBul «Shift+ScrollLock» st mepexioueHus pe:KuMOB BUACOBBIXOA
TV60/VGA60.

Pescum «60Iy» agnaemcs necmanoapmuwvim 0na ZX Spectrum coemecmumozo npocpammHo2o
obecneuenus u Modxcem Oblmb NPUUUHOU €20 HeKOPPEeKMHOU pabomuvl (YCKopenue, 3amediieHue,
3asucanue). NedoPC He pekomeHnoyem nocmosHHo noib308amuvcs pexcumom «601'y», mem 6onee
paspabamuléams CneyuaibHo 07 He20 NPOSPAMMHOe obecneyenue.
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Buumanmue! UToObI COCTOSIHHE PEXKUMa COXPAHSAIOCH MPU BBIKIIOYEHUH KOMITBIOTEPA, HEOOXOIUMO
YCTAaHOBUTH OaTapeuKy.

3.4 lNepeknroyeHue pexxuma ayouoebixoda (beeper/tapeout)

Tak kak ncnonb3yercs 00beTMHEHHBIN ayAMOBBIXO/ (B CBSA3U C OrPaHMYEHHEM KOJIMYECTBA HOT
mukpocxembl EP1K50QC208), To HeoO0X0auMO yCTaHOBUTH PEKUM ayAHOBBIXOJA:

* beeper — Ha ayTMOBBIXO]I IOJJAETCSI CUTHAJI COOTBETCTBYIOIIUI BBIXOAY beeper;
* tapeout — Ha ayIMOBBIXOJI MOAAETCSA CUTHAJI COOTBETCTBYIOLMI BBIXOY tapeout.

[TepexmtoueHue pexxuma aynuoBbixona (beeper/tapeout) oCymecTBISIETCS ¢ TOMOITBIO KITABUIITH
«Num Lock». Manukanus pesxumMa oCyIIecTBISIETCS ¢ TOMOIIbI0 cBeToauoaa « Num Lock»
KJ1aBuaTypbl. CBeTsIIEECS COCTOSTHUE CBETOJIMOA COOTBETCTBYET tapeout pexkuMy ayIMOBBIXO/1a,
OTCYTCTBHE CBEUCHHSI — beeper pexumy.

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

3.5 Modaya NMI (Hemackupyemoz0 npepbieaHusi) Ha npoueccop Z80
ITomaga NMI Ha niporieccop Z80 ocymecTBIsIETCS ABYMS CIIOCO0aMHU:
* ¢ nomoupio knaBunm «Print Screen» PS/2 knaBuatypsl
* IlepeBonom Outa 3 nopta #xxBF u3 1 B 0 (cMm. cTp. 38)

* YcraHoBKko# anpeca jgoBymky B moprax #00BD/#01BD (cMm. cTp. 22) u paspenieHus
noByuiku outom 4 opra #xxBF (cm. cTp. 38)

3.6 Pecynupoeka pa3peweHusi PS/2 mbiwu

Perynuposka paspemienns PS/2 MpIly BO3MOXHA TOJBKO JUIsl MBIIIEH, KOTOPbIE MOAEPKUBAIOT 3Ty
¢ynkuuro. Kak npaBuiio 3To OoNTUYECKHUE 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 (J€BOM U TpaBoii)
W yIpaBIsOIIeH kKiaBuiu Ha PS/2 knaBuarype:

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

* keypad '-' - ymeHbII€HHE 3HaUE€HUA pa3peleHus Ha 1.
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Buumanue! UtoObl 3HaueHUE pa3pelIeHns: COXPaHsIOCh MIPU BBIKIIOYEHUH KOMITBIOTEDA,
HEOOXOMMO yCTaHOBUTH OaTapenKy.
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4 ApxuTeKTypa: obLime nosioxeHus

ZX Evolution umeet Ha 0opty 4 merabaiita O3Y u 512 kuno6aiit [13VY, koTopsie JOCTyIHBI Yepes
CIeqyoIIne MOJIENU yrpaBieHus naMatbio: ZX Spectrum 48k, ZX Spectrum 128k (mopt #7FFD),
pentagon 1024k (anppecanus uepes mopt #7FFD), ATM2 (agpecamust merabaiita O3Y), a Takxe
JIOTIOJTHUTENbHBIN peskuM aapecauuu Becex 4 meradaidt O3Y. Bee 512 kunobaiit [13Y aapecyrorcs
no mozieant ATM2, ipu 3ToM JOTIOJIHUTENBHO CYIIECTBYET BO3MOXKHOCTH 3anucH B [13VY, kotopoe
peanu3oBaHo Ha Mukpocxeme flash-namsTu.

B apxutekType koHTpouiepoB AuckoBoaa beta-disk mosiBiisieTcst MOHSITHE TEHEBBIX MTOPTOB,
JOCTYIIHBIX TOJIBKO IIPH OIIPENENEHHBIX yClIoBUAX. B komnbrotrepe ATM?2 nossistorcs
JIOTIOJTHUTENbHBINA HA0Op TEHEBBIX NOPTOB (MCIOIb3YEMBIX, B YACTHOCTH, JJIsl YIIPABICHUS
HaMsThIO) U TOTIOJTHUTEIbHBIE CIIOCOOBI BKIIFOUEHHUSI TAKUX MOPTOB (B YACTHOCTH, PEKUM
yAEpKaHMs TEHEBOTO pexxuMa TipH BeimoiaHeHuu u3z O3Y). Ognako, B ATM2 ocTtaércs onHO3HaYHAS
CBSI3b MEXY TeHEBbIM pesxumoM u BkitoueHueM [13Y TR-DOS. B apxutexrype ZX Evolution npu
NOJHOW nojaepxke pexnumMoB ATM?2 nosiBiisseTcss BO3MOXKHOCTD yAEpKaHUS TEHEBOTO pexuMa
noptoB 6e3 BriaroueHus [13Y TR-DOS.

Konmenust moptoB BBoAa-BeiBoAa miist ZX Evolution cymecTBeHHO OTIIMYaeTCsl OT OHOM B IPYTUX
CIEKTPYM-COBMECTHMBIX KOMIbIOTEpOB. [Ipex e Bcero, nemmudpanus Bcerna IpoOUCXoIUT Kak
MUHUMYM 110 8 mutaqmumM 6utam. KadecTBeHHO oTiiruaeTcs Jloruka OJIOKHPOBAaHUS [TOPTOB KapTaMu
ZX-Bus: eciu B APYrUX CIEKTPYM-COBMECTUMBIX KOMITBIOTEPAX KAPThI OJIOKUPYIOT MOPTHI
MaTEepUHCKOM IUIaThl (M IPYT pyra, IpU HaJU4YUK HECKOJBKUX clIOTOB), To B ZX Evolution,
HA000POT, Bce MOPThI, IPUCYTCTBYIOLINE HA MaTEPUHCKOM 1u1ate, He 'moxoaaT' 1o kapt ZX-Bus.
Mexannsm IORQGE ucnonb3yercst Kapramu JIMIIb Uit OJIOKUPOBAaHUS IPYT ApyTa (B MOPSIIKE
pacrionoxeHus B ciorax). OTcrozia ciieyeT BaXHbIH BBIBOA — J1t00bI€ KapThl, AyOIuUpyroye
KaKyl0-1100 (yHKIMOHAJIBHOCTh MATEPUHCKOM IJIaThl (MMEIOILKE OPTHI, COBIAAIOIINE C
cymectByomumu B ZX Evolution), Takue kKak KOHTpOJIIephl KJIaBuaTypbl, Mblky, IDE, SD-kapt u
T. 1., paboTatk He 6yoym.

B nanpHeiimem Ui KaX10ro IOPTa YKa3bIBAKOTCS PEKUM €0 BUAUMOCTH (TEHEBOM JOCTYIEH
Bcerna: «shadowy, «noshady, «always»), TOCTYITHOCTB €r0 IS YTEHUS WU 3alUCH (TOJIBKO
YTEHUE, TOJIBKO 3alUCh, YTeHUE U 3auch: «KRO», «WO», «RWpy). Taxxke yka3biBaeTcs aJpec nopra
mu60 B Buje «#xxFE» (nemmdpanms Tonpko mo muiaamum 8 ouram), tubdo B Bune «#7FFD»
(memmmdpanus He TONbKO Mo MitaammM § 6utam). [lepBeiif BapuaHT ykazaHus agpeca mopra
IPUMEHSETCS TaKKe U B ClIy4yae, €clii Kakue-1100 agpecHble TMHUN A8..A15 HCIIONB3yIOTCS Kak
UH(POPMaLMOHHBIE BXO/IbI (Hapumep, Habop MOPTOB I MEPEKIIoUeHNs CTpaHull B 16k okHax
npoueccopa: #3FF7, #7FF7, #BFF7, #FFF7), npu 5TOM B ONKMcaHuu OPTa YKa3bIBAIOTCS
KOHKpETHbIE 3HaU€HUsI cTapiiero 6aira ajgpeca, KOTOpbIe TOJIBKO U CIEAYyeT UCIONIb30BaTh. B
ciydae ykazanus 16-OMTHOTO ajpeca mopTa, KOHKPETHBIE OMTHI CTAPIIETO aIpeCHOTO OaiiTa,
UCIIOIb3yeMbIe MPU AU PALNU, HAMEPEHHO He YKA3bl8aiomcs U MOTYT U3MEHSIThCS OT MPOIIUBKH
K TIPOIIUBKE.
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5 ApxuTeKTypa: ynpasreHue namsaTbio

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

B kaxoe 16k okHO mporieccopa MOXKHO MPOU3BOJIBHO BKIIFOUATh J00yt0 U3 16k crpanun O3Y unu
[13V. CymiectByeT 2 HE3aBUCUMBIX KapThl IaMSTH, KOTOPbIE EPEKIII0YatOTCsl OUTOM 4 B ropre
#7FFD. B pexxume coBmectumoctu ¢ ZX Spectrum 128k mium pentagon 1024k 3tu 18e kapThl
HaMATH NPOTPaMMUPYIOTCS HIEHTUYHO 32 UCKIIOUEHUEM HOMEpa BKIIOUeHHOU cTpaHulbl [13Y B
HYJIEBOM OKHE ITpoIieccopa, 4ToOb! JaHHBIA OUT paboTai, kak B ZX Spectrum 128k. OroOpakenue
CTPaHHUIL] NAMATHU B KQKJIOM OKHE IIPOLECCopa MPOrpaMMHUPYETCsl HE3aBUCUMO Yepe3 ClielualbHbIe
TeHeBbIe NOPThl. KpoMe Toro, A1 KaX10ro TaKoro OKHA CYHIECTBYET ONUUS NOAMEHBI MIIAIIINX 3
wiu 6 OuT HoMepa BKIIOUEHHON cTpaHulibl O3Y TaHHBIMU U3 COOTBETCTBYIOIMX OUT MOpTa
#7FFD: TakuM 00pa3om obecrieunBaeTcst COBMECTUMOCTH ¢ peskumamu ZX Spectrum 128k u
pentagon 1024k. [Tpu otoGpaskennn ke ctpanuilsl [13Y cyiiecTByeT omnmus 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 1o cMmeneHuo #3DxXxX B 3ToM OkHe npu ycTaHoBieHHoM 6ute D4 B mopre #7FFD.
Brixirouenne npoucxoauTt npu BeimoHeHnn koaa u3 O3V («swixog u3 TR-DOSy»). Kpome Toro,
IIPYU IIOMOLIY COOTBETCTBYIOIEr0 TEHEBOIO IIOPTA MOKHO 3aIPETUTh BhIKIIOYeHHE curtana DOS,
TaKUM 00pa3oM OCTaBJIsIsl TEHEBbIE IOPTHI AJOCTYNHBIMU Npu UcnonHenuu u3 O3Y. Bnobasox,
CYIIECTBYET BO3MOXKHOCTh BKJIFOUCHHS TEHEBBIX OPTOB O0€30THOCHUTENBbHO curHaina DOS.

Ilopm | Onucanue

#xxBF | BrxitoueHue TEHEBOro pexuma NopToB; paspelieHue 3anucu B [13Y.
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 NpUOPUTET HaJl APYTUMHU CIIOCOOAMU BKITFOUEHHUSI TEHEBBIX
MIOPTOB: TEHEBOM PEXUM BKJIHOUaeTCsl 0€3yCI0BHO Npu 3anucH 1 B aToT OuT. Ilpu 3anucu
0 BKJIFOUEHHME TEHEBOT'O peXXHUMa YIpaBisieTcs APYrUMH ClIoco0aMu, HalpuMep OpTOM
#xx77 nunmu nepexogom 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. 38.
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Ilopm | Onucanue

#xx77 | BriroueHue TEHEBOIO pexuma IOpTOB; pa3perieHne padoThl AUcleTyepa HaMsITH.

WO AS8: eciu 0, TO BBEIKITFOUCHHE A9: eciim 0, TOo “HacmibHO” BKIFoUeHME TR-

shadow || pycneruepa mamsTi. B kaxoe okHO DOS u teneBsix moptoB. 0 mocie copoca.
IpoIeccopa yCTaHABINBACTCS
nocneanss crpanuna [13Y. 0 nocne
copoca.
Buumanue! Octranbubie OUTHI (Kak OMTHI TaHHBIX, TaK U OUTHI cTapiiero OaiTa agpeca)
3TOrO Write-only mopTa ucmonb3yroTes At Apyrux mneneit. Cm. crp. 38.
Bxmouenne TR-DOS u TeHeBBIX TOPTOB OMTOM A9 MMEET MPUOPHUTET HAJl BKITFOUSHUEM
TR-DOS 1 TeHeBbIX OPTOB UCIIOIHEHUEM cO cMmelieHus #3Dxx ctpanuusl [13Y npu
yctanoBieHHoM oute D4 mopra #7FFD («miepexon B TR-DOSy). Korma A9=0, To
TeHeBble OpThl 1 TR-DOS BKITIOUEHBI HE3aBUCUMO OT MECTA UCIIOJIHEHUSI MPOoIeccopa
(B T.u. 1 u3 O3Y).

Ilopm | Onucanue

#xFF7 | YmpasneHue nucrneTdyepoM CTpaHUILL.

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

shadow

Hoctynasl 16k ctpanuip ¢ 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 Bkitoyaercs [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 miun 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
TpeOyemoii crpanuiipl. CiaeqyeT UCIOIb30BaTh CIAESIYIONIUE aapeca ITOro 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 CIEAYIOIINE aJpeca STOro IopTa:
#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 CTPAHHUILY B KAKOM JINOO OKHE TEKYLIEeH (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). Onnaxko, 3amuce B #xX7F7
6e3ycioBHO BkiouaeT O3Y B okHe (ounmaeT Out «ramnromy mopra #xFF7).
Jansbiit nopt omcymcemeyem B ATM2.
Ilopm | Onucanue
#TFFD | 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
HEOOXOAUMOCTH MIIAIINE 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 okne #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 OUThl HOMEpa CTPaHULBI TPU 3TOM — ), B OCTaJIbHBIX JBYX OKHaX
BBICTABJICHbI CTPAHUIIBI, COOTBETCTBYIOIME KOHPUryparmu namsatu ZX Spectrum 128k.
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Ilopm | Onucanue

#EFFT | 2. MIPY BBICTABJIEHUU B 1 — pexum ZX 3: IIpu BbICTaBIEHUU B 1 B OKHO

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

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

JIPYTUMH CIIOCO0aMU TIEPEKITI0YaTh
CTpaHUIIbI TaMATHU B JAHHOM OKHC.
3nauenue nocne copoca — 0.

Brumanue! OctanbHbie OUTHI 3TOTO Write-only mopTa UCTIONB3YIOTCS IS APYTHUX HETEH.
Cwm. cTp. 38.
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6 ApxuTeKkTypa: ynpaBneHne CKOpOCTbIO npoLeccopa
Peanun3zoBanbl cieayrommye CKOPOCTH Mpoueccopa:
e 3.5 MI't1 (nowait)
* 7.0 MI't (nowait)
*  14.0 MI'n (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: BUAEOPEXUMbI

ZX Evolution moanep>xuBaeT CIeAYIONUE BUACOPESIKUMBI:

e CrannmaptHeiii ZX-pexum 6912 Gait

e ZX hardware multicolor, oTnmuyarontuiics OT cTaHaapTHOTO ZX-pekuMa HaTHIueM
OTAETBHOrO OaiiTa aTpuOyTa Ha KaXKAbli OaillT mUKcemnei

e 256x192 16 usetoB no crangapty Alone Coder'a

*  320x200 16 usetos no crangapty ATM

*  640x200 hardware multicolor o crangapty ATM

*  TekcroBsiii pexum 80x25 o crangapty ATM

Kpome toro, nonnep:xupaercs manurpa no cranaapry ATM.

7.1 Bbi6bop sudeopexumos

Br160p Buneopexuma ocymectpisiercss komounauuei out B noprax #EFF7 (noshad, WO) u
#xx77 (shadow, WO) B COOTBETCTBUH C TAOJIHUIICH:

[lopt #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 komOMHaIMK yKa3aHHBIX OUT SBJIAIOTCS HEBAJIUIHBIMHU, IOBEIEHUE KOMIIBIOTEpPA MPU
YCTaHOBKE TaKMX KOMOMHALIMNA HE OINPENIEIeHO U MOXKET U3MEHUTHCS B MOCIENYIOIINX BEPCHUSIX
npomnBku FPGA.

7.2 Manumpa

[Tanutpa 3aga€t oToOpaxenue 16 JOCTYNMHBIX ISl KaKJOTO BUAEOPEKHUMa U OOp/opa LIBETOB B 64
anmaparHbIX LBeTa (Kaxjaas u3 komrnoHeHT R,G u B umeer 2-6utHble rpafaiuu spKOCTH, OT
4€pHOT0 10 MaKCUMaIbHO HachIlieHHOTO). [Ipu copoce kommbrorepa 10 B [13Y ycranaBnuBaet
HAJIUTPY B PEKUM COBMECTUMOCTH ¢ ZX-Spectum, T. €. 11BeTa, 0ToOpakaeMble B CTaHAAPTHOM ZX-
peXUMe, COOTBETCTBYIOT I[BeTaM ZX-Spectrum.

[TporpaMMHOe H3MEHEHHE NAUTPbI OCYIIECTBISETCS CIEAYOIMM 00pa3oM. Tekymuit
0TOOpakaeMblil LIBET ONPEEIIAET JIEMEHT MaJUTPbI, KOTOPbIN Oynet nuaMeHeéH. s pazpenienus
M3MEHEHUS MAIUTPBI HEOOXOAMMO MPOU3BECTH 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 AJIs APYTUX Leiei — cM. ctp. 38). HoBoe 3HaueHue
AJIEMEHTA MAJIUTPHI ycTaHaBnuBaercs 3anuckio B opT #FF (WO, shadow), koTopsrii npu
ounIeHHOM Oute A14 nopra #xx77 HAaYMHAET 0OHOB8PEMEHHO BBIIIOIHATH (PYHKIIMU OPTa
KOHTPOJUIEpA JUCKOBOAA U ITOPTA YCTAHOBKHU MAJIUTPHI.

NuTepnperanus 3anucbiBaemoro B nopT #FF 3nauenns:

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

['pamaun sipkoctu komnoHeHT R, G u B nng ycranasnuBaemoro nsera: ~{Rr}. ~{Gg}, ~{Bb}, rne
~ 0003Ha4YaeT MOOUTOBYIO HHBEPCHIO.

[Tpumeuanue: yno6HO U3MEHATH MAJTUTPY B MOMEHT OTOOpaXKeHUs1 OOP/ropa: B 3TOM Cllydae
TEKYIHI 0TOOpaXkaeMblil IBET SIBIIsIETCS LIBETOM Ooparopa. [yt Toro, 4To0bl MpoIecc n3MeHEHHs
HaJINTPbI HEe ObUT BUJIEH Ha SKpaHe, €ro ClieyeT NPOBOAUTE B MpoLieaAype 00pabOTKH KaJpoOBOTo
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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
noptsl #FE (RW, always) unu #F6 (RW, always): npu 3anucu B nopt #FE B0O3M0OXHO yCTaHOBUTH
ugera 0..7, npu 3anucu B #F6 — 8..15. Cm. ctp. 38.

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).
CTpaHHIIBIl, COOTBETCTBYIOIINE EANHIYHOMY COCTOSIHUIO 3TOTO OHTA, MPUBEIEHBI B ONIMCAHUAX
PEKMMOB B CKOOKaX.

7.4.1 CtraHaapTHbIN 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 MIIQIIIEMy).
HauanbHble cMelieHns: 6alTOBBIX CTPOK BbIUUCIAIOTCS U3 HoMepa Y ctpoku (Y=0..191, Y=0 ansa
BEpPXHEHN CTPOKH) caeayromum oopazom: pixoffset = { Y[7:6], Y[2:0], Y[5:3] } <<5, rme Y[m:n] —
BbIOOpKA COOTBETCTBYIOIEH OUTOBOM MOCIEI0BATEILHOCTH U3 BEJIMYMHEI Y, {} - KOHKaTeHALUs
OUTOBBIX MOCIIENOBATEILHOCTEN B YUCIIO, << - CJIBUT BJIEBO HAa yKa3aHHOE YUCIIO OUT C
3al0JHEHUEM MJIaINX OUT HYISIMH.

burtoBas kapra pexxuma JIeIUTCs Ha KBaJpaThl 8X8 MUKCeNel, KaX/Iblil TaKoi KBaapaT UMEET CBOM
0aiiToBBIN aTpUOYT, pacroaoKeHHbIN Mo cMmeteHuto 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 muKcens, COOTBETCTBYIOIIETO EAMHUYHOMY OHTY, OTIpeensieTcst 0aiitoMm aTpulyTa attr Kak
{attr[6]. attr[2:0]}. LIBeT nmukcensi, COOTBETCTBYIONIETO 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
COOTBETCTBYIOLIETO aTpulyTa.

7.4.2 ZX hardware multicolor

JlaHHBIH pEeKUM COBMAJACT CO CTAHIAPTHBIM ZX-PEeXUMOM B YaCTU BBIOOPKU OANTOB MHUKCEIEH.
ATpuOyT, B OTJIMYHE OT CTaHAAPTHOTO ZX-pexuMa, HHANBUAYAIbHbIN Y KaX/10r0o OaiiTa MUKCeNIeH.
Cwmemenue arpubyta attroffset = pixoffset + #2000, rne 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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*  Dbyte0 — ctpanuna 4(6), cmemenue zxoffset + #0000
* bytel — ctpanuna 5(7), cmemenue zxoffset + #0000
* byte2 — crpanuna 4(6), cmemenune zxoffset + #2000
* byte3 — crpanuna 5(7), cmemenne zxoffset + #2000

Kaxx it mikcens Oioka mukcenei (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. JIns otoOpaxkeHust O10Ka TUKCENIEH CYUTHIBAIOTCS 4 0aifTa Mo CISAYIONINM 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 n1Ba 6aiita arpuOyToB. J{1s neBbIX §
TUKCeel 0itoka OalT nukceneld — bytel, 6aifT arpuOyToB — byte0; s mpaBbIX 8 MHKCEIIEH,
COOTBETCTBEHHO, byte3 u byte 2.

Wutepnperanus Oaiita arpuOyToB: {attr[6], attr[2:0]} — 1BeT, COOTBETCTBYIOIINI MHUIHOMY
outy u3 Oaiita mukcenel, {attr[7], attr[5:3]} — 1BET, COOTBETCTBYIOIIUI 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. TpeOGyemsbie 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 npenenax 610ka KOAbI IEBOIO 1 IIPABOI0 CUMBOJIOB Isym U rsym, a Takxke
COOTBETCTBYIOIIME UM OalThl aTpuOyTOB lattr U rattr CUNTBIBAIOTCS 110 ajipecam:

* lsym — crpanuna 5(7), cmemenue #01C0O + Y*64 + X
* 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 cumBOJ OaliT aTpuOyTOB MPUMEHsIETCS aHaJoruyHo pexumy 640x200 hardware
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multicolor.

CrannaprHas npommuska [13Y «kEVO Reset Service» MoxeT mpou3BOAUTH 3arpy3Ky mipudra B
fontROM npu kaxxaom copoce. [Ipenycmorpenst 2 koguposku: CP866 u ATM-koaupoBka
(npuBeznena Ha Puc. 1).

B B v ¢ & & « 0 o B ¢ ¢ iz
P4 3 07 &8 o % 0t 4 0+ & L PO

g 8 % &8 ) o+ o+, - !
0o 1 2 3 4 5 6 7 8 9 ;4 =y | 2
@ A B € D E F G H I J K L H H 0
P 0O R 5 T U VYV 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 w ¥ y z ¢ | ¥ v @
@ % B 144 o mo3 gl Wl 2 M4,
'+t -t FIHE 2w F = o =
s ot Fr k! r el I"
E ¢ 2 & r J = =z ° ¢ I F & o
W A B U A4 E ®© I B H H K 1 H H 0
n 48 P C T Y X B b H 3 W 3 W Y b
W a & u @ e ® 2 KB M W K A M H 0
n A& P ¢ T Y X B b H 2 W 3 W Y4 b

Puc. 1: ATM-koouposka wipugpma
7.4.7 ATM-noao6HbIN TeKCTOBbIN pexum 80x25 B oagHOU cTpaHuLe

@YHKIIMOHUPYET aHAJIOTUYHO pexuMy 7.4.6, Mes CIEAYIONIYIO aJpeCcaluio:
* 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 yCIoBUU 4YTO 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 pexuma

Paspenienue 3arpy3ku mpudra Briaroyaercs ourom 2 nopra #BF (cm. ctp. 38). O3V mpudra nmeer
00bEM 2 kui00aiiTa, KaXKablii CHMBOJ XpaHUTCS 110 afpecaM n*8..n*8+7, rae n — HoMep cumBoOIa
(0..255). O6pa3 cumBosa 8x8 MUKCENEeH XPaHUTCS MMOCTPOYHO CBEPXY BHHU3, OMTHI B OaliTax
NPEACTaBISIIOT MUKCENIM CUMBOJIA CIIEBa HAPABO.

[Tocne BKIIFOYECHUS pa3pelieHust 3arpy3Ky MpHQTa 1:06ads 3aIUCh MPOLECCOPOM B aJPECHOE
poCTpaHCcTBO namamu 1o aapecy A (A=0..65535) npuBoaut k 3anucu makaice u B O3Y mpudra
o aapecy A & 2047.

Bruumanue! B mporniecce 3arpy3ku O3V mpudta peKOMEHIyeTCsl BEIKIIOUATh MPEPHIBAHUS WIIN
MIPOU3BOIUTH 3aTPy3Ky B OMpeIeIEHHBIE MOMEHTHI OTHOCUTEIHHO CUTHAJA int, TaK KaK BXOJ B
nporeaypy o0pabOTKH MpephIBaHUS MPU BKIIOYCHHOM pa3pelIeHnd 3arpy3ku mpudra npuBenéT K
3arpy3ke B O3V mpudrta carydaliHbIX 3HAUCHUN 110 CIIYJalHBIM aJIpecam.

7.4.9 CuuTtbiBaHMe WpPU(Ta TEKCTOBOrrO pexuma

CuntsiBanue npounssoautcs nmyréM urenus nopra #0EBE (cwm. ctp. 20), B koTOpoM nipu
BKJIIOYUEHHOM TKECTOBOM PEKUME YUTAETCS TEKYIIUN OTOOpaXkaeMblii Ha SKpaHe 0alT KapTUHKU
cuMBoIa. M3 3Toro crenyert, 4to Uit KOPPEKTHOTO CYUTHIBAHUS IIpU(PTa HEOOXOIUMO IPUMEHSTh
CHeLHaIbHYIO POLEAYPY ¢ TOUHBIMHU 33JIep>KKaMH OTHOCHUTEJIBHO Hayasla CUTHaJIa IIPepbIBaHUs
NP CIEIUATBHO c(hOPMUPOBAHHOM COJEPKMMOM TEKCTOBOTO 3KpaHa. [Ipumep Takoit npoueaypsl
naH B (aiine fontread.src
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8 ApxuTteKktypa: nopTbl YTeHns KoHcpurypauum n NMI

JlaHHBII pa3en onmuChHIBAECT CPEACTBA, MTO3BOJISIONINE MPOTPAMMHO CUUTATh KOH(PHUTYPAIIHIO
NaMsTH U MATUTPY KoMIbIoTepa. JlaHHbIe cpecTBa npeaHa3HauYeHbl B OCHOBHOM JIJIst
MCIIOJIB30BaHUS B mporienype oopadotku NMI.

8.1 lNopm #BF (uymeHue)

[Topt #BF no3BossieT unTaTh CBOE CoAEpKUMOE (CM. CTp. 38).

8.2 NMopm #xxBE (umeHue)

[Topt #xxBE npenna3HadeH 11l YTeHUS] KOH(DUTYPAIMH 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 aMsTH,
#04BE. #07BE — HoMepa cTpaHMI] ISl EIMHUYHON KapThl IaMSATH.

#08BE butel «ramnrom» (cm. ctp. 11). [opsinok 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 3anucanHoe 3HaueHUE B MOPT #xx77. Pacnpenenenue Our:

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

always OouT 7 — cooTBeTCTBYET OUTY aapeca Al4 npu 3anucu B #xx77,
out 6 — Outy agpeca A9,
out 5 — 6uty ampeca AS,
out 4 — uaauuupyet cocrostuue curnana DOS: ecnu BxmoueHo [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 ycioBuu, 4To B 3Ty 001acTh He BKiIodanock O3V uepes nopt
#3FF7 v #37F7.

#0DBE Urenue Tekyuiero oroopakaemoro 1era. llpegnaznauen aas 4TeHus NaJIUTPHI.

RO dopmar CUUTHIBAEMOTO 3HAYEHUs COBNAJAET C (POPMATOM 3aIIUCHIBAEMOIO

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

#0EBE Urenue Tekyuero oroopaxkaemMoro 0aiira B TekcTtoBoM pexxkume. [IpenHaszHadeHn

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 anrapaTHOW 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 €€ 3anuckto B #XFF7 onHoBpeMeHHO ¢ MyHKTOM 1.
3. s Bcex ctpanuiy RAM ¢ HomepoMm He MeHee 64 BOCCTaHOBHTH HOMEP OONOIHUMENbHOUL
3anuchio 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)

CnyXuT 17151 yCTaHOBKH ajipeca annaparHoi joBymku: #00BD — yctanaBnuBaer Miiaaiyro 4acTb
anpeca, #01BD — crapuryro yacTs. Pa3zpemaercs cpabarsiBanue oBymku outom 4 nopra #xxBF
(cm. ctp. 38).

AnmapatHas JOBYyIIKa paboTaeT CIeTyIONUM 00pa3oM: €CIi POIeCCOp BBIMOMHAST UK M1 ¢
YKa3aHHOTO ajpeca (YUTaeT ONKOJ KOMaH/bl), EMY HE3aMEAJINTENbHO NpuxoauT curiai NMI u co
cienyromeid koManabl mporucxoaut Bxoa B NMI (cm. Hioke). [Ipu 3TOM, B OTIIMYHE OT APYTHX
MeTtonoB Bxoaa B NMI, curnan NMI noga€rcs cpasy ke, a He ofHOBpeMeHHO ¢ curHaioM INT.

Ilpumeuanue: mocne Bxona B NMI ripu cpabaThIiBaHUH JIOBYIIIKH OHA OCTAETCS pa3peiIéHHOM.

8.5 Bxod e NMI

[Tocne nogaun NMI (cm. ctp. 7) npoiieccop MPOU3BOAUT CIASAYIOMINUE IEHCTBUS:
1. Coxpanser aapec cienyrolieil KoMaHabl 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
npoueccopa #0000..#3FFF nocnenntoro (c Homepom #FF) crpanuiry O3Y. B unom ciyuae
(mpoueccop BeimonHsut ko u3 113V, Bxmouennoro no agpecam #0000..#3FFF) nauano BeImoiaHeHUs
npoueaypbl NMI npoucxoaut u3 BxitoueHHoro 13V, Ho cpasy e mocie cYuThIBaHUs IEPBOTO
onkoza B ke M1 no agpecy #0066 B 113V, ato [13Y noamensiercst Ha ctpanuiyy O3Y ¢ HoMepom
#FF.

Takum oO6pasom, mporeaypa oopadorkun NMI nomkHa HaxoquThes B mocieaHen 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 oOecrieueH KoppeKTHBIN Bxoa B NMI, o aapecy #0066 nomkHa ObITH KOMaH/Ia,
COBMECTHMMasl C IPUHULIOM CUMTHIBAHUS MEpBOTo Oaiita KomaHbl 1o aapecy #0066 u3 faHHbBIX
CTpaHMI] ¥ TPOJOJKEHHS BbINTOIHEHUS 110 ajpecy #0067 B ctpanuiie O3Y ¢ Homepom #FF.
Pexomenoayus: Bo Bcex HyxkHbIX cTpanuniax [13Y u B ctpanune Homep #FF O3V o agpecy #0066
pa3MecTuTs KoMaHay NOP.
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Ilpumeuanue: KOMIBIOTEP Y3HAET, OTKY/IAa BBIIIOJIHIETCS IIPOLIECCOP, ITYTEM KOHTPOJIS 32 CUTHATIAMHU
npoueccopa M1, MREQ (st onpenenenus hakra BEIOOpKH omkona), Al4, A15 (uis onpenenenus
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 curnainy NMI nepexitouenus [13Y ne
npoucxoauT. B npotuBHOM ciyuae Bkitouaercs nociuenss crpanuna O3V B anpeca #0000..#3FFF.
N3 3TOro onucanus cienyet, YTo BO3MOKHO HeBepHbIM BXoJ B NMI, ecnu curnan NMI coBnanaer ¢
MoMeHTOM mepexona ucnonenus uz O3V B 13V unu HaoGoporT.

Tax kak KOMITbIOTEP MPU HEOOXOAUMOCTH MPOU3BOIUT MOAKIIOUEHHUE MocaenHei cTpanuipl O3Y
OJTHOBpPEMEHHO ¢ HayajioM curHaia NMI, a Bxox B 00pabOTKy IPOMCXOAUT TOJIBKO TOCIIE
OKOHYAHHUS BBITIOTHEHHSI TEKYIIEH KOMaHIbl, TO BXOJl OyAET BBHITIOJHEH HEKOPPEKTHO (MOXKET
pa3pyLIUThCS COCTOSIHUE Tpolieccopa, conep:kumoe O3V nmporpamMmbl U COAEPKUMOE MOCIIEAHEH
ctpanutibl O3Y) B cinyyae, ecnu curaan NMI coBman ¢ ofHUM U3 CHEIYIOIIHUX CIIy4aeB:

* IIpomneccop BemomnHs komanay u3 O3Y mo agpecam #0000.. #3FFF.

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

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

Hauano curnama NMI coBnagaet ¢ Hadanom curdana INT, Takum oOpa3om B citydae pa3peméHHbIX
npepsiBanuii INT, 6ynet Beinonaen Bxoq B NMI enecmo Bxona B INT. Ilpu Beixone u3
o0paborurka NMI crenyer umers 3T0 B BULY U IPU HEOOXOAUMOCTH MPOIOJKATh BBITIOJIHEHUE
nporpammsl ¢ oopadoturka INT. B cmyyae nogaun NMI yepes nopt #BF curnan NMI Takxe
npuAET COBMECTHO co cienyronum curHaioM INT. Oouako, ipu cpabaTeiBaHUM ammapaTHON
noByuiky curaai NMI npuxoaut HemocpeacTBEHHO B MOMEHT CpabaThIBaHUsL.

Pexomenayemsrit anroput™ Bxoga B NMI miist ciyyast, korma TpeOyeTcst TPOAOKUTh BBITIOJTHEHUE
MpOrpaMMBI:

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

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

4. Y3HaTh COCTOSTHHE Pa3peIIEHHOCTH NpepbIBaHui MyTéM cunThiBaHus (rara IFF2 xomannoi
ID A,Rum LD A, I

5. Tlpu HEOOXOMMMOCTH CYMTATh TEKYIIYI0 KOH(PUTYpalnio KoMIbIOTepa U3 mopToB #XXBE.

8.6 Bbixo0 u3z NMI

PexoMeHnayemblif anropuT™ BeixoAa U3 oopadoryrka NMI:

1. Ecmu o6paboTunk NMI BemmomnHsut komad el DI wim EI, TO CiIeayeT BOCCTAHOBUTH (hiar
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 YKa3aTrcjib CTCKa Ha CTCK IIPOTpPaMMBI.

4. Brwmonauts KOMaHay OUT (#BE) ,A. JlanHas KOMaH/a HE BIMSIET Ha cofepkuMoe (iaro
U PETUCTPOB Mpolieccopa. 3arrcbiBa€MOe 3HaYeHUE UTHOpUpYeTCs. JlaHHBIN 1I1ar yKa3blBaeT
KOMITBIOTEPY, YTO MOCIIE€ BHIMIOJHEHUS cieayromniel 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
BBIIIOJIHSTH IPEPBAHHYIO IIPOrpamMMmy.

Ilpumeuanue: BBIKIIOUEHHUE MOICTAHOBKY NociieAnel ctpanubl 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 ycranaBnusatoT ¢maru IFF1 u IFF2 B oqunakoBoe cocTosiHMe, TAaKUM 00pa3oM B
cilydae BBIIIOJHEHHUs 3TUX KOMaH/ B o0padoTurnke NMI, nocnenyromas komana RETN He H3MEHUT
COCTOSIHME Pa3peIIEHHOCTH IPEPHIBAHUN.

9 ApxuTeKTypa: nopTbl BBoAa-BbiBOAA

9.1 NMopm #FE

[TopT cunTHIBaHUS COCTOSHHS KJIaBHATYPBl 1 MAarHUTO()OHHOTO BXO/1a, IOPT YCTAHOBKU OWTa
ounepa, Outa MarHUTO(HOHHOTO BHIXOAA, IIBETA OOPIIOPA.

Ilopm | Onucanue
#xxFE |UYrenue:

RW 7:1 ‘6: tape_in 5:0 4..0: keyboard
always

3anwuce:

7..5: HE uct. 4: beeper 3: tape_out 2..0: uBet Gopmropa

YreHue KiIaBUaTypbl IPOUCXOIUT CTAaHAAPTHBIM A ZX-Spectrum crnoco6oM — ycTaHOBKOM B 0
aapecHbIX OuT A15..A8, COOTBETCTBYIOIIUX TPEOYEMbIM psiJiaM, 1aHHbIE BCEX BBIOPAHHBIX PS/I0B
ckianeiBatorcs 1o AND, pesynbrar Bo3Bpainaercs B 6urax 4..0. Urenue nmpoucxonut 0e3 wait'os.
MarnuTtodonHbIi BXoa — oTAeNbHBINA Bxoa ZX Evolution.

9.2 lNopm COVOX (#xxFB, WO always)

[Topt npeaHa3HaveH A BbIBOJA 8-OMTHOTO 3ByKa. 3BYK BBIBOIMTCS HAa OUIIEPHBINA BBIXO/ IPU
MOMOIIIY IITUPOTHO-UMITYIbCHOM MOAYJISIIAN € 4acTOTOM okoio 218 kI, 3anuceiBaemblie

3HaueHus — 6e33HaKoBbIe OTCUéTHI OT 0 10 255. [ocne 3anucu B mopt #xxFB OumnepHslIii BbIxoa
HaunHaeT padorats B pexxume COVOX'a BrioTs 10 mocneayromieit 3anucu B mopt #FE, mocie gero
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6HH€pHHI>i BbIXOJ HAYMHACT pa6OTaTB B OOBIYHOM PEKUME.

9.3 NMopmubi AY/YM

Ilopm | Onucanue

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

RW Urenue — yTeHue copepkumoro perucrtpa AY/YM
always

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

WO

always

9.4 NMopm Kempston Joystick

Kempston Joystick — nsiTukHOnOuHBIH MaHuyISATOp. [103BOMNSAET yIpaBIATH IPOTrpaMMaMH, B

KOTOPBIX peajin30BaHa MoAAepKKa 3Toro Manumysnsitopa. OOpailieHue K HopTy MaHUITYJIsATOpa
MPOHMCXOTUT B OE3BAITOBOM pEeXUME.

Ilopm | Onucanue

#xx1F | Urenue 3Hau€HHUS U3 IOPTA MO3BOJISIET MOIYYUTh COCTOSIHUE UTPOBOTO MAHUITYIIATOPA.
RO ®dopmar OaiiTa MoTy4eHHOTO 3HAYCHHMSI:

noshad ||7.

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

Fire — 1: Haxxata kHOoTKa «OrOHB» Ha MaHUMy/sATOpE, 0: HE HAXKATA;
Up — 1: naxara kHonka «BBepx» Ha Manumnysnsarope, 0: He Haxara;
Down — 1: Haxkara kHonka «BHu3» Ha Manumnymnsatope, 0: He HaXxkara;
Left — 1: naxxara kHomnka «BieBo» Ha ManumyisaTope, 0: He Hakara,
Right — 1: Haxara kHomnka «BnpaBo» Ha MaHunynarope, 0: He HaxkaTa.

9.5 NMNopmbiI Kempston Mouse

Kempston Mouse — unTepdelic MaHumynsaTopa Tuna «Msliiby. [103BosseT ynpasisiTh

IIporpaMMaMu, B KOTOPBIX pealn30BaHa MOJAepKKa 3TOro MaHumynsropa. ObpalieHue K nopry
MaHMITYJISITOpA POUCXOJHUT B O€3BANTOBOM pPEKUME.

HO}IHep)KI/IBaIOTCH TPEXKHOIIOYHBIC MBIIIH, a4 TaK K€ MBIIIb C KOJICCOM.
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Ilopm | Onucanue

#FADF |UYrtenue nopra 1mo3BoJisieT ONPENEIUTh COCTOSHUE KHOMOK U MOIYyYUTh CUETUUK
RO [IOBOPOTA KoJjieca.
always |®opwmar 6aiiTa NOJTY4SHHOTO 3HAYCHUS:

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

*  Wheel counter — cueT4nk moBOpoTa KoJieca;

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

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 mo3BojisET ONPEACINTh 3HAYCHUE CUCTUMKA KOOPAUHATHI Y MOJI0KEHUS
RO MBIIH.

always

B ciydae ecnu Mblib He 0OHapykeHa, U3 IOPTOB cuuThiBaeTcs 3HaueHue OxFF.

9.6 Nopmubi ynpaeneHusi yacamu u NVRAM

Hoctyn n ynpasienne yacaMu ¥ NVRAM nporpaMMHO COBMECTUM C HIMPOKOM pacIpOCTPAHEHHOU
B 3Kkc-CCCP cxemoit Gluk Clock (ocHoBanHo# Ha Mukpocxeme K512BU1 unun DALLAS 12877,
12877A).

Ilopm | Onucanue

#EFF7 | 7oii 6uT 5TOro mopra ymnpasisieT JOCTYIIOM K sSUeifkaM 4acOB B HETEHEBOM PEXHME:
WO * ycTaHOBKa OWTa 7 — pasperaeT J0CTYIL;

noshad s CcHATHe O6WTa 7 — 3ampelnaer A0CTYII.

3navenue nocie copoca — 0.

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

Cwm. ctp. 38.

#DFF7 |3anuce B nopt ycranasiuBaet agpec 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 |/lpumeuanue: B reneBoM pexume nopt #BEF7 nocTtyrneH He3aBUCUMO OT COCTOSIHUS
oura 7 nopra #EFF7.

#BEF7

RW

shadow
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Tak kak yacel komnbrorepa ZX Evolution ocHoBanbl Ha mukpocxeme PCF8583, To coBMeCTUMOCTb
o0ecrieunBaeTcs MyTeM SMYIISILNH.

OCOOGEHHOCTH IMYIISALUH:

* IlonnepxxuBaetcs 3anuch/urenne Bcex siueek NVRAM (0xOE...0x3F), nobasiena
BO3MOXKHOCTbH JTOCTYIA K JOMOTHUTEIBHBIM MOJIb30BaTebckuM stueiikam (0x40..0xEF);

* Tlonnep)kuBaeTcst YTEHUE BCEX siU€eK , HeCcyMx gononnuTensHble GyHkimu (0x00..0x0D);
* Tloanep)kuBaercs 3anuch SYEEK, YIPABISIOUUX 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 SYEHKHU BO3BPALLAIOT CJIEAYIOIUE 3HAUYEHUS:
1. 0x0A — Bo3Bpamaet 3Hauenue 0x00;

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

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

4. 0x0D - Bo3Bpamraet 3HaueHue 0x80.

* Crarycnas siueitka 0x0C uMmeeT TOTOTHUTENBHBIA (PYHKIIMOHAI.
[Tpu 3anmicu B 3Ty AYEHKY JOCTYIHBI CIEAYIOMUE (PYHKIHH.

1. 0-o#t 6uT — ympasmusier coOpocom Oydepa kogoB PS/2 knaBuarypsl. B cirydae
ecnu OUT ycTaHOBJEH B 1, mpoucxoaut copoc Oydepa konos PS/2 knaBuarypbl
(cm. m9.8);

2. 1-p1it 6uT — ympasnset cocrosaueM Caps Lock Led na PS/2 xnaBuatype
(3Hauenue coxpansercs). B cmydae ecnu 6ut ycranosnen B 0 — Caps Lock Led
HE aKTuBeH, eciu ycraHosineH B 1 - Caps Lock Led akruseH.

[Ipy yTeHnH U3 ATON TYEHKU MOXKHO MOJTYYUTh CIACAYIOUIUE CTATYCHI:

1. 2-oit 6ut — ctaryc Write Protect SD kaptel. Ecniu Out ycranosnen B 0 —
3amuch Ha SD kapTy HeBo3MOXkeH. Eciu Out yctanosined B 1 — 3ammch Ha SD
KapTy pa3pelicHa;

2. 3-wmii Out — craryc HaxoxaeHus SD kapTel B pazbeme. Eciii OUT ycTaHOBIIECH B
0 — SD xkapta He yctaHoBieHa. Eciu 6ut ycranosien B 1 — SD kapta
HAXOJUTCS B pa3beMe.

*  Onepanus YTCHUs 3HAUCHUS SUCHKU SIBIISICTCS BANTOBOM M 3aHMMaeT HEOONbIIOE KOJI-BO
TaKTOB (YTEHHE MPOUCXOIUT U3 BHyTpeHHUX peructpoB ATMEGA 128, ny6onupyrommx
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sHayeHusi B PCF8583);

* Omnepanuu 3aMucy 3HAYCHUS STUCUKH SBJISIETCS BAUTOBOM M 3aHUMAET JOCTATOYHO OOJIBIIIOE
KOJI-BO TaKTOB (IIMKJI 3aIIUCH B sIUCHKY BKJIFOUAET JTar 3anucu 3HaueHus: B PCF8583).

9.7 UmeHue sepcuu 6a3oeoli koH¢huzypayuu/6ymmnoadepa.

[Tpuxnannoe I1O nMeeT BO3MOXKHOCTh CUMTHIBATH BEPCHUIO/HA3BaHKE 0a30BOM KOH(MUTYpaIH U
oymioanepa ZX Evolution. O6pateHue kK 3ToMy (GyHKIIMOHAITY IPOUCXOAUT Yepe3 MOPTHI
ympasierus vacamu 1 NVRAM (cm. 119.6) Tak, kak OyaTo 9T0 pacuiuperue GyHKIInoHama
aMynaupyeMoit m/cx 12877.

3anucklo 3Ha4eHus B J00yto u3 sueek ¢ aapecamu 0xF0..0xFF moxHO BbIOpath, uto Oyner
CUMTHIBAThCA. JlOyCTUMBI CIEAYIONINE 3HAUYEHUS:

* 0 — Bepcus 6a30Boi KOH(DUTYpaLUH;
* 1 — Bepcus OyTnoazaepa.

JlnmHa maHHBIX Bepcuu cocTaBiseT 16 GaiT (coorBercTBeHHO stueiiku 0xF0..0xFF) u umeer
cienyromui popmar:

*  0xFO0..0xFB — 12 6aiit, Ha3Banue Bepcuu B kogupobke ASCII (eciu Ha3Banue kopoue 12
0ailT, TO TOTMOJIHAETCS HYJISIMU);

e OxFC..0xFD - 2 6aiir (little endian), nata u Out penusa (eciu OUT HE YCTAHOBJIEH, TO
CUMTAETCS, YTO BEPCHUS TECTOBas beta);

* OxFE..OxFF — 2 Gaiir (little endian), CRC 3nauenue npormmBku. CRC cuuraercs nis daitna
npomuBkd AVR (zxevo_ fw.bin) u He umeeT npaktudeckoro cmoicia it Z80.

@dopmar yrnakoBKHU JaThl U OUTa penusa:

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

* 6.1 6utsl OxFD — rox Beimycka penusa, 3Hauenus 0..63 coorserctBytor 2000..2063 rogam;

* (0 6ur 0xFD u 7..5 outsr OxFC — Mmecs11 Beiycka penusa (qomycTumMblie 3HadeHus: 1..12);

* 4.0 6utsl OxFC — nenp Bbinycka penusa (aonyctumele 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 —aucno #147B unu %0001 _0100 0111 _1011: beta, 10 rox, 03 mecs, 27 aens (27.03.2010);
3C Bl — uaucno #B13C, CRC.

9.8 flocmyn k PS/2 knasuamype.

[Tpuknagnoe I10 numeeT BO3MOKHOCTD CUYMTHIBATh KO/l PS/2 kimaBuarypsl Hanpsimyro. OOpaienue
K 3TOMY (PYHKIIMOHATY IIPOUCXOAMT Yepe3 MopThl yrpasiaeHus yacamu ¥ NVRAM (cMm. n19.6) Tax,
Kak OyATO ATO pacmupeHne QpyHKIMOHAIa dMyIupyemMont m/cx 12877.

3anuceio 3Ha4eHus 2 B mo0yio u3 sueek ¢ agpecamu 0xFO..0xFF BriIroyaet pexum J0cTyma K
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Oydepy xonos PS/2 knaBuatypsl.

[Tytem urenus ¢ anpecamu 0xF0..0xFF moxxHO momy4uuTs 3Ha4eHus u3 0ydepa kogos PS/2
KJIABHATYPBI, IPH 3TOM CYMTAHHOE 3HaueHue ynaiusercs u3 oydepa. Ecnu Oydep xonos PS/2
KJIABHATYPHI ITyCT, TO Bo3Bpariaetcs 3HadeHue 0. Eciau 6ydep komoB PS/2 knaBuaTypsl nepemnoiiHeH,
To Bo3Bpautaercs 3HaueHne OxFF. B cyuyae nepenonnenus 6ydepa pekoMeHayeTcst ero cOpocuTh
(myTtem 3anucu 3HadeHus 1 B siueiiky ¢ agpecom 0x0C).

Buumanue! B Oydep xonoB PS/2 knaBuarypsl 3anMchIBatOTCs KO/IbI KJIABUIII HE JUIMHHEE IBYX OailT
(Tpex 6aiit, ecnu ¢ peUKCOM OTITYCKaHUS KIJIaBUII).
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9.9 Jlocmyn k SD-kapme.

[Tpoucxonut ananoruyHo noctyny B Z-koutposuiepe or KOE. B o0bruHOM pesxnme:

Ilopm | Onucanue

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

RW burtsr 7..2: ycranasnusaiite |bur 1: curnan CS, 1 nocne |bur 0: yctanasnuBaiite B 1
noshad |/ ( 15 coBmecTMOCTH cOpoca, yctaHaBnuBarh B 0 | [UIs1 COBMECTUMOCTH C Z-
Juist BbIOOpa SD-kapThl KOHTPOJIEPOM

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

#xx57 | 3anmce: orchuika Oaiita B SD-kapTy mo SPI, oqHOBpeMeHHO MpUHSATHIN O0aliT MOXHO B
RW JATbHENIIEM CUUTATh U3 3TOTO K€ MOpTa.

noshad
Urenwne: cuuTaTh paHee MPUHATHIN O0aiT, oTocnars #FF B kapTy. BHOBE pUHSITHIN OaliT
JIOCTYTICH MPU TOBTOPHOM YTEHUHU.

[Tpumeuanue: B nukie oomena no SPI, nununuupyemom sanucoto unu umenuem nopta #xx57,
MIPOUCXOAUT 0OHOBpeMeHHO OTChUIKa OalTa B SD-kapty u mpuém Oaiita oT He€. OTChIIaeMbIil 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 BHYTpeHHEM Oydepe U JOCTyIeH Ui NOCIeIyIOIEero YTeHus 13
3TOro ke nopTta. /lanHoe YTeHre BHOBb MHUIIMUPYET UK OOMEHA U T. 1.

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

SD-kapra Taxke goctynHa B shadow-pexume. B aTom pexxume mopt #XX77 HCIIOIB3YETCS TS
JpYyTUX LeNIel, MOTOMY OCTa€Tcs TOJIBKO MOPT #XXS57 U afpecanys MeHseTcs CIEAYOIHUM 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€ MMOPTa — aHAJIOTUYHO 3aMucHu B #xx57
shadow |B noshad-pexxume. Eciu A15=1 — ympaBienue curaaiiom CS, aHaJJOTHYHO 3aITUCH B
#xx77 B noshad-pexume.

UreHue: cunTaTh paHee NPUHATHINA O0ailT, orocnare #FF B kapTy. BHOBE pHUHATHIN OaliT
JIOCTYTIEH MPH MOBTOPHOM YTE€HUH. YTeHHE NOITHOCTBIO aHAIOIMYHO noshad-pexxumy.

Taxum 00pa3om NoMHOLEHHBIN JocTyn K SD-kapre coxpansiercs u B shadow-pexxume. 3anuch
koMaHAoi OTIR 512 6aiit BeIaauT Tak (OT IR paboTaer ¢ mpeaeKkpeMeHToM B):
LD C,#57
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LD B, #80

OTIR

LD B, #80

OTIR

LD B,#80

OTIR

LD B, #80

OTIR
Buumanmue! Crarycel coctostaust SD KapThl JOCTYIHBI Yepe3 (PyHKIIMOHAI JOCTYIA K yacaM (CM.
119.6).

9.10 Hdocmyn k IDE-ycmpoilicmeam.

IDE-unTepdeiic cnenan no ctangapTy hemo-ide ¢ HEKOTOPBIMH pacupeHusIMA. B otiiname ot
opuruHana (u Z-xkoutposiepa), 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 OCYILECTBIIAETCS NonHas aemmdpanus (mo 8 munaamum Outam aapeca). PacimmpenHsiii
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 HaJloOHOCTHU NepeCcTaBIsATh CTAPIIMMA U MiIaIKi OaiThl. PaciinpeHHbIN pexum He
TpeOyeT Kakoro-imbo CrenualbHOro BKIOUEHHS, T. €. pa00TaeT OJHOBPEMEHHO CO CTaphIM (nemo-
ide).
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Ilopm | Onucanue

#xx10 [Topt 1t 3amMCy WM YTEHUS TAHHBIX, YUTACTCS/TIMIIETCS KaK MIIaIIasi 4acth 16-

RW OUTHOTO cloBa (PEKUM COBMECTUMOCTH C nemo-ide), Tak u cTapias Toxe

always | (pacmmupeHHbIN pexuMm).

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

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

always | OOpaieHue K 3TOMy HOPTY He MPUBOAMT K Ppu3ndeckoMy obpaienuto B IDE-
YCTPOMCTBA.

#xx30 | [Topt ommOOK/CBOKCTB. DTOT U NadbHEHUININE TTOPTHI CM. B TJOKYMEHTAIIUN HA MTPOTOKOI

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

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

#xx50 | Cu€TuukK 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 | burtel 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 ycTporicTBa (master/slave), Beroop pexxuma (LBA/CHS)

always

#xxF0 | Peructp cocTOsIHUS/PErUCTp KOMaH]

RW

always

#xxC8 | Peructp cocTostHUs/yIpaBIeHUS

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

OCYILECTBIIIETCS B MOMEHT jocTyna B nopTsl #30, #50 u T.a. (;o6sie IDE-nopTs! kpome #10 u
#11).

9.11 lMopmsbi kOHMponnepa duckosoda

Ilopm | Onucanue

#xx1F | Peructp xomann/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 | «CuctemHblil» 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, |/lononHuTeNbHBIE IOPTHI, HCHONb3YIOIMECs 11 sMyssinuu BI'93 nipu pabote ¢

#xx4F, |pamauckom. [IpencraBisitor U3 ceOs OObIUHBIE SYEHKU MaMITH: CYUTHIBAETCS MOCIIEIHEE
#xx6F, |3amucaHHOE cOCTOsIHHE, ocie cOpoca He ONpe/IesICHBI.

#xx8F
RW
shadow

9.12 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 nmu copmectumoii. COOTBETCTBEHHO BHYTPEHHHE PETUCTPHI HHTEPdEca COOTBETCTBYIOT
perucTpam BBIIICYKa3aHHOM MUKPOCXEMBI. B CBsI3U ¢ TeM, 4To He Bech PpyHKIHOHaN 16550
UCITIOJIb3YETCS B HALLICH pean3aliy, 4acTh PErUCTPOB WM OUTOB PETMCTPOB HE MCIIOIb3YETCS.
[ToaToMy pekoMeH1yeTcs epel IporpaMMUPOBAHUEM O3HAKOMUTCS C OTPAaHMUYEHUSIMU peau3alun
(B IOKYMEHTAIIMH OMMCAHBI TOJIBKO UCIOIb3YEMbIE PETHCTPhI U OUTHI).

Oco0OeHHOCTH pealu3aliu:
*  OTCYTCTBYET MOJICPIKKA TPEPHIBAHUIA,

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

* FIFO Bceraa ucnomnb3yercs.
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Ilopm | Onucanue

#FSEF | <LCR&0x80==0> DAT — peructp J1aHHBIX
RW <LCR&0x80==1> DLL — Mnaamuii peructp AeauTemns
always

#FIEF |<LCR&0x80==0>IER — peructp pa3pelieHus npepbiBaHui (HE UCTIONIb3YeTCs)
RW <LCR&0x80==1> DLM — crapIimuii peructp AeTUTENIs
always

#FAEF | 3anucse:

RW FCR — peructp ynpasnenus FIFO

always |Urenue:

ISR — peructp craryca npepbiBaHull (HE UCIIOIB3YETCS)

#FBEF |LCR — peructp ynpaBjieHuUs: TUHUEH
RW
always

#FCEF 'MCR — peructp ynpasjieHHs] MOJIEMOM
RW
always

#FDEF LSR — perucrtp craryca JIuHuu
RO
always

#FEEF | MSR — peructp craryca Mmojaema
RO
always

#FFEF |SPR — nonb30BareinbCKuii perucTp
RW
always

9.12.1 Pernctp aaHHbIX (DAT)

PCFI/ICTp HCIIOJIB3YCTCA JIA nepenaqn/ npucMa JaHHbIX.

9.12.2 Peructpbl genutens (DLL,DLM)
Peructp ucnonb3yercs A1 yCTaHOBKM CKOPOCTH II€pENaYy MOpTa.
CymiecTByeT 1Ba pekuma padOoThl JCITUTEIIS:
* craHAapTHBINA pexum (ctapmuid 6ut DLM ycranosieH B 0);
*  HaTHMBHBIN pexxuM (ctapumii 6utr DLM ycraHosieH B 1);

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

Jns naruBHOTO pexkuma 3HadeHuss DLL u DLM (6e3 y4eTa cTapiiero 6uTa) Hanmpsmyro
sanuchiBatoTcs B peructpsl UBRRL 1 UBRRH Mukpocxemst ATMEGA128. B aTtoMm citydae
sHayeHuss DLL u DLM paccuutsiBaetcs no popmye:
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(uintl6) ((DLM&0x7F) *256+4DLL) = ((F_CPU/16)/<ckopocTe B 6Oomax>)-1
rone F_CPU = 11059200 (myna ZXEvo)

IIpumep: Paccunraem 3nadenust DLL u DLM nans ckopoctu 31250 6oxn (cxopocts MIDI
uHTepdeiica) Npu UCIOIB30BAHUN HATUBHOTO PEKUMA.

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

2. VYcranaBnuBaeM 3HadeHus DLL = 0x15, DLM = 0x80 (ctapmuii OuT BKIr0YaeT HATUBHBIN
PEXKUM).

Buumanmue! ZX Evolution nognep>xuBaet JOMOTHUTENBbHYIO CKOPOCTh nepenaun 256000, s
3TOro Hy’kHO yctaHoBuTs DLM n DLL B 3Ha4uenue 0.

9.12.3 Pernctp ynpasneHus FIFO (FCR)

Peructp ucnons3yercs ans ynpasienus FIFO.
e 7..3 OUTBHI: HE UCTIONIB3YIOTCS;
e 2 6our (XMIT FIFO reset): copoc FIFO otnpaBku, ecnu yctaHosieHa 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
BKJIFOUCHO, TO ATOT OMT JIOJDKEH OBITH YCTAHOBJICH B ClIy4ae mojadu koman Ha copoc FIFO.
B ciygae 0, komannael copoca FIFO urnopupyrorcsi.

9.12.4 Peructp ynpasneHus nuHmen (LCR)
Peructp ucnone3yercs A ycTaHOBKM (hopmara nepeiau JaHHbIX 10 KOMMYHUKAIHOHHOMY
UHTEpeEcy.
* 7 our (DL enable): 3amuch 1 ycranaBnuaet BuguMbiM 1o nopram #FSEF, #F9EF
COOTBETCTBYIOIIME YacTu peructpa aenurens DLL, DLM;

* 6 OUT: HE UCTIOIB3YETCS;

e 5..3 OuT: 3a1aeT aNTOPUTM pacdera OUTa YETHOCTH JaHHBIX. [lofepKUBatOTCs TOIBKO
CJIEAYIOIINE 3HAUCHMSL:
001 — odd parity;
011 — even parity;
BCE OCTaJIbHBIC 3HAYECHUS] — YETHOCTH HE MCIIOIB3YETCS.

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

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

00 — 5 owur;
01 — 6 Owur;
10 — 7 Our;
11 — 8 our.
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9.12.5 Peructp ynpasnenns mogemom (MCR)

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

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

0 OUT: HE UCTIONB3YETCS.

9.12.6 Pernctp crtatyca nuHum (LSR)

Peructp nns nonyyenus cocrosuus auauu u FIFO.

7 OUT: HE UCTIONB3YeTCH,

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

4 OUT: HE UCTIONB3YETCS;

3 6ut (framing error): eciu ycraHosjieHa 1, To mpou3onuia omuoKka Kaapa;

2 6urt (parity error): ecnu yctaHoieHa 1, To mpou3oIia omnuoKa YeTHOCTH;

1 6uTt (overrun error): eciu ycranopneHa 1, o FIFO npuema naHHBIX TIeperionHEHO;

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

9.12.7 Pernctp craryca mogema (MSR)

PCFI/ICTp AJI TIOTYYCHUS COCTOAHUSA JOIMOJTHUTCIIBHBIX CUTHAJIOB HHTep(I)eﬁca.

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): yctanaBnuBaercs B 1, eciiv IpOU301LIIO0 H3MEHEHUE COCTOSHUS
curnana CTS (cOpaceiBaercs B () TOCIE UTEHHS pETUCTPA).

9.12.8 NMonb3oBaTtenbckuun pernctp (SPR)

Peructp cnyxut A XpaHeHUs MOIb30BaTEIbCKUX NJaHHBIX. COpachIBaeTCs B CIy4ae BHIKIIOYCHUS
MUTAHUS WIK TOJIHOrO cOpoca KOMIBIOTEPA.
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CBogHas Tabnuua noptoB

Anpec Crapmmue Onucanne
nopra, agpeca
pexRuM nopTra
aocTymna
#xxBF — BxuttoueHune TeHEBOro pekuma MopToB; pazpemenue 3anucu B I13Y, renepanus NMI,
RW always azpenreHue 3anucu B fontROM.
7..5: ycranaBnuBaiite B 0 17151 COBMECTUMOCTH
4: ecmn 1, pa3pernieHo cpabarsiBaHue anmaparHoi toBymmka. 0 mocue copoca. Cum. cTp.
22.
3: I'erepanms NMI st mporieccopa. NMI Beimaéres npu mepexone 6ura u3 1 B 0. 0 mocne
copoca.
2: eciu 1, To pa3pemaercs 3arpy3ka B font rom. 0 nocie copoca. Cm. ctp. 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 nMeeT MPUOPHUTET HaJl IPYTHMMHU ClI0OCO0aMU BKIIIOUYEHHST TEHEBBIX
TIOPTOB: TEHEBOH PeXHUM BKII0UaeTcst 6e3ycsioBHO Ipu 3amucu 1 B atot ouT. [Ipu 3anucu 0
BKJIFOUEHHE TEHEBOT'O PeKUMa YIPaBIIETCs IPYTUMH CIIOCOO0aMH, 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, paspelleHre 3anicy MaluTpPbl, YIpaBlIeHUue TypOO-peKUMOM, YIpaBiIeHUE
#BF, BUJICOPEKUMAMU.
nga 2..0: ynpasnenue Bugeopexumamu, 011 mocne copoca. Cum. ctp. 14.
F
#BC,, 3: ynpagnenue Typoo-pexkumom. 0 mociie copoca. Cwm. ctp. 14.
#BE, A8: 0 — BeIKiTIOUEHHE AucnerTdepa namsath. 0 mocie copoca. Cum. ctp. 10.
#FE
A9: 0 — ynepxanune pexxnma BrrodeHnss 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 nucrieruepom 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 TIporieccopa. JlocTymHbl
#37, 16k crpanutp ¢ Homepamu 0..63 O3Y (Bcero 1 mera6aiit) u crpanuns 0..31 T13Y (Bcero
#17, 512 xuno6aiT, OUT 5 UTHOpHpYeETCS).
#B7
#F7’ 6: OuT «ramnromy: ecau 0, TO B JaHHOM OKHE Tiporieccopa Bkitodaercs [13Y, ecnm 1 —
o3V.
7: out «dos7ffd»: eciu 1, To:
s O3Y — B TaHHOM OKHE IPOUCXOAUT MOAMEHA MIa X 3 win 6 OUT (B 3aBUCHUMOCTHU
ot pexuma ZX Spectrum 128k wmu pentagon 1024k) HoMepa CTpaHHUIBI HEUHBEPCHBIMU
6uramu u3 nopra #7FFD.
s I13Y — npoucxoaut moaMeHa MyIaaero Oura HoMepa CTpaHHUIIBl CUTHAJIOM
Brumtodernst TR-DOS (1 ecaun TR-DOS BruroueH). KpoMe Toro, mpoucXoauT BKIIIOYCHHE
TeHeBbIX TOpTOB B TR-DOS («Bxox B TR-DOS»), ecnu B TaHHOM OKHE MTPOU30UAET
BEITIOTHEHHE KOa CO cMeneHns #3DxX.

38



baszosas konueypayus ona ZX Evolution

Anpec Crapmmue Onucanne
nopra, aapeca
peRuM nopra
aocTyna
®opmar noproB #x7F7:
7..0: unsepcuvie 6uTH HOMepa cTpaHubl O3Y, BKII0Ya€MOro B OKHO MPOIECCOopa.
Hoctynnsr 16k crpanuisl ¢ Homepamu 0..255 (Bcero 4 merabaiira).
Cwm. ctp. 10.
#TFFD — [epeximouenne crpanmi B okae #C000..#FFFF mns pesxxumos pentagon 1024k u ZX-
WO always Spectrum 128k, nepekitodeHne sKpaHoB, OmokupoBka 128k mis pesxkuma ZX-Spectrum
128k, BEIOOp KapTHI TAMSTH.
B pexume ZX Spectrum 128k:
6..7: He uct. | 5: mpu 3armmcu 1 | 4: BEIOOp KapThl 3: BEIOOD 2..0: 3amemarot
Onmokupyercs mamsTa. 0 mocne | skpaHa. 0 mocie | Mimaamme 3
JlanbHenmas copoca. copoca. oura HOMEpa
3aIMCh B MOPT CTpaHHIIBI,
#7FFD, no €CJIM TaKoe
nepexosa B 3aMelIeHue
peXMM pentagon paspermeHo s
1024k wu no KaKoro-moo
copoca. 0 mocne OKHa (CM.
copoca. orHcaHue
noproB #xxF7).
0 mocne
cOpoca.
B pexxume pentagon 1024k:
7..5, 2..0: 3aMemaroT npu 4: BRIOOD KapThl MaMsATH. | 3: BEIOOp 3KpaHa.
HE0OXOMUMOCTH MiIaaime 6 OuT
HOMepa CTPaHHULIbI.
Cwm. ctp. 10, 16.
#EFF7 — VYnpasnenue TypOO-peKUMOM, YIIpaBJIeHNE BUACOPEKIMAMH, YIIPaBICHNUE peKUMamMu ZX-
WO noshad Spectrum 128k / pentagon 1024k, Britouenue HysieBoit crpanuisl O3Y B OKHO
#0000..#3FFF, ynpaBienue J0CTYIIOM K TOPTaM HEPTOHE3aBUCUMOM MMaMsTH U YacoB.
7: 1 pa3zpenraeT JOCTYI K IOpPTaM YHEPrOHE3aBUCHMON ITaMATH M YacOB B HETCHEBOM
pexuM. Cum. cTp. 26.
3: 1 Bxumogaet B okHO #0000..#3FFF nynesyro crpanuiyy O3Y. imeet npuopurer Haj
HaCTpoWKaMu aucnerdepa mamsata. Cu. ctp. 10.
2: 1 Briroyaet pexuM ZX Spectrum 128k. 0 — pexxum pentagon 1024k. Cwm. ctp. 10.
4: ynpasienue Typoo-pexxumom. Cum. ctp. 14.
5, 0: ynpaBnenue Buaeopexxumamu. Cum. ctp. 14.
3HavyeHue Bcex OUT mopra nocie copoca — 0.
#DFF7 — VYcraHoBKa ajpeca s;YeHKHA YHEProHEe3aBUCUMOM IIaMATH U 4acOB.
WO Ipumeuanue: B HereneBoM pexxume mopt #DFF7 noctynen B 3aBucumocTn ot 6ura 7
noshad mopta #EFF7. B TeneBom pexume nopt #DEF7 nocrymen Bcerga.
Cwm. cTp. 26.
#DEF7
WO
shadow
#BFF7 — YreHre/3aMuch STYCHKH SJHEPrOHE3aBUCUMOM MTAMSITH M YacoB.
RW Ipumeuanue: B HereneBoM pexxume mopt #BFF7 mocryren B 3aBucuMoctu ot Outa 7
noshad mopta #EFF7. B TeneBom pexume nopt #BEF7 noctynen Bceraa.
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Anpec Crapmmue Onucanne
nopra, ajgpeca
peRuM nopTa
A0CTyNa
Cwm. cTp. 26.
#BEF7
RW
shadow
#xxBE #00, #01, | IlopTsl uTeHus KoHUTYpaIu koMmbiorepa. CM. ctp. 20.
RO always |#02, #03,
#04, #05,
#06, #07,
#08, #09,
#0A, #0B,
#0C, #0D,
#OE, #10,
#11
#xxBE — ITopt BoccTanosnenus manmuara okHa #0000..#3FFF npu Beixoge u3z NMI. Cwm. ctp. 22.
WO always
#xxBD #00, #01 | YcraHoBKa MJIQAIICH U CTapIIel YacTH ajpeca anmnaparHoi 1oBymkr. Cm. cTp. 22.
WO always
#xxFE — UreHue:
RW always ‘ 7:1 ‘ 6: tape_in ‘ 5:0 ‘ 4..0: keyboard ‘
3anuce:
‘ 7..5: He ucr. ‘4: beeper ‘ 3: tape_out ‘2..0: uBeT Ooparopa ‘
YcranaBnupaer 1BeTa 6oparopa 0..7.
Cwm. ctp. 24, 16.
#xxF6 — [Monnocteio nydnupyer gynkuuonan nopra #xxFE, 3a nckmouennem toro, 4ro
RW always yCTaHaBIHMBaeT 1BeTa Oopmaropa 8..15.
Cwm. cTp. 24, 16.
#xxFB — ITopt BEIBOAA 8-OMTHOTO 3BYKa (cOVOX). CM. CTp. 24.
WO always
#FFFD — 3ammck — BEIOOp HOMepa peructpa AY/YM
RW always Urenne — yreHue conepkumoro peructpa AY/YM
#BFFD — 3anuck — 3anuck B peructp AY/YM
WO always
#xx1F — UreHne cocTosiHUS UrpoBoro Manumyistopa (kempston-proicTuka).
RO noshad ‘7: 0 ‘6: 0 ‘ 5:0 ‘4: Fire ‘3: Up ‘2: Down ‘ 1: Left ‘O: Right ‘
Cwm. ctp. 25.
#FADF — KHnomku 1 xoneco kempston-MbIky.
RO always 7..4: Wheel counter 31 [2MMB |L:RMB |0:LMB |
Cwm. ctp. 25.
#FBDF — X-koopaunara kempston-mpimiku. Cm. ctp. 25.
RO always
#FFDF — Y-koopaurara kempston-mermrku. Cm. cTp. 25.
RO always
#xx77 — VYnpasnenue curaaigom CS na SD-kapry. Cwm. ctp. 30.
RW noshad
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Anpec

nopra,

pexuM
Jocrymna

Crapmmue
ajgpeca
nopTa

Onucanmne

#xx57
RW noshad,
shadow

OOmeH nanHbIMU ¢ SD-kapToii, ynpasnenue curnanom CS na SD-kapry B shadow-
pexume. Cu. ctp. 30.

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

Pa6ora ¢ IDE-mmHoi#. CwM. cTp. 31.

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

[TopTs! KOHTpOIIEpa AuckoBoAa. CM. cTp. 33.

#xxFF
WO shadow

ITopT KOHTpOJIEpa AUCKOBOZA U 00HOBpeMeHHO TIOPT 3allUCH MATUTpPhL. Beimonnser
(YHKIHMIO 3aMMCH TaUTPBI pU yeTaHoBieHHOM A 14=0 B mopre #xx77 (WO, shadow).
Cwm. ctp. 15, 33.

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

JlonoaHuTIIEHBIE TOPTHL A1 Mynauuu BI'93. CoxpaHAIoT 1 4MTalOT MOCIeaHEe
3anuca”Hoe 3HadeHue. CM. cTp. 33.

#xxEF
RW always

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

#FD (RO),
#FE, #FF

Hopter RS232. Cwm. cTp. 34.

11

11.1

11.2

UcTtopusa Bepcumn 6azoBoun KoHdurypaumm

Bepcusi 13.04.2014

* lcnpasiena omubka npu paboTe ¢ MOIb30BaTEIbCKON PACKIIAKON KIIaBUATYPHI.

Bepcus 08.11.2013

* JloGaBneH pexxum «601 .
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11.3 Bepcus 29.11.2012

* JloGaBneHa anmaparHas JIOBYIIKA.

11.4 Bepcus 13.02.2012

* Jlo6aenen noctyn k PS2 xnaBuarype;

® I/IcnpaBneHa omunoKa KIIaBHUATYPHI IMIPOABJIAIOIIAACS IIPHU HaXXaTUHW HCCKOJIBKUX KJIaBHUIII;

* CkoppekrupoBana padbora IDE xonTpomepa;

* JloOaBneH TEKCTOBBIN BUACOPEKUM B OJTHON CTPAHHUIIE;

* l3meneno onucanue Bxoaa B NMI B coorBeTcTBUU ¢ M3MEHEHUsIMU B npoiuBke FPGA;

® I[oGaBneHa B OITKMCAaHHUEC CBOAHAsA Ta6J'II/II_[a IIOPTOB.

11.5 Bepcusi 29.09.2011
* Jlo6aBnen ®AIIY mis BI'93;
* CkoppextupoBaHa 00paboTka muHuK RTS KkoMMyHHKallMOHHOTO TIOPTA;
*  Jlo6asnen Bei6op BCD/HEX B amynsmuu pa6otst GLUK wacos;

* U3menen anroputm o0padorku NMI.

11.6 Bepcus 11.06.2011
* JloGaBnen obpadbotunk NMI;
* JloGaBneHa paboTa ¢ TEKCTOBBIM PEKUMOM H MOJICPIKKA MIPUQPTOB;
* CkoppekTHpoBaHa Mpoleaypa HHunuanu3anuu PS/2 mplmmy;

* JloGapneno ympasienue NMI ¢ BHeIIHUX KOHTAKTOB (AJis1 tuiar revision Au B -
3aMbIKaHHEM KOHTAKTOB “Turbo’).

11.7 Bepcus 11.05.2011

* JloGaBneHa nmojiep:kka HATUBHOTO PEXUM IS AeIUTeNst ckopoctu RS232;

*  VYuuThiBaeTcs ynpasieHue yMHoxuTenaeM yactotel ICS501M (ans muiat revision C).

11.8 Bepcusi 26.04.2011
* JloOGaBneHa nmojaep:kka KOMMYHUKaIIMOHHOTO HHTepdeiica (RS232);
* IloBblieHa HagexxHOCTH 3arpy3ku FPGA;

* [loBbrmena Hanexxuocts padboTel ¢ RTC (ucnpaBnena omudKa, MposBIISIONIAsICS Ha
HEKOTOPBIX TUIaTax).
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11.9 Bepcus 30.03.2011

* [lonpaBieHo onucaHue NOPTOB KEMIICTOH-MBIIIKH.

* JloGaBneHO onmucaHue KOBOKCA.

* IlomparieHbl peKOMEHIyeMble 3HAYEHUs CTapIiero OanrTa agpeca s nmopra #xx77.
* Jlo6aBneHO onucaHue MOIIEPKUBAEMBIX BUACOPEKUMOB.

* Jlo6aBneH gocTym K qononHUTEIbHBIM siueiikam NVRAM (0x40..0xEF).

11.10  Bepcusi 07.12.2010

* JloGaBneHa perynmupoBka paspenienus PS/2 mpimm.

* Mannep kinaBuarypsl PS/2 B ZX peanuzoBan 6e3 ucnonb3oBanuss RAM MHKpOKOHTpoJiepa.

11.11 Bepcus 29.11.2010

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

* Tlonnepkan marmep kiaaBuatypsl PS/2 B ZX 11 Bcex HOMONMHUTENBHBIX KOJOB KIIaBUATYPhI
(EO xx).

*  CKOppeKTHpOBaH MEHEKEP MaMSITH U BUAMMOCTD MTOPTOB B PA3IMUHBIX PEKUMAX.

11.12  Bepcus 17.10.2010

* Tlommepskka 3arpy3Ku ¢ MAarHUTO(hOHHOTO BXOJIA.

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

* PeanusoBan meHemxep 1 Beeld namsatd (ROM u RAM).
*  OnrummsupoBana padota ¢ PS/2 ycrpoiicTBamu.
* Tlonnepxxan manmnep PS/2 B ZX kiaBuarypy (moka 6€3 BO3MOXHOCTH PEJaKTHPOBAHUS).

*  PeanusoBanbl pacmmpenus nemo-ide.

11.13  Bepcus 30.03.2010

* Hcmnpasnena ommbka 3arpy3ku FPGA.

11.14 Bepcusi 28.03.2010

* MHcnpasiena oopabotka omubok PS/2 mpimm. PenHuninanusanus MbIIM B ciiydae OIImOok
oOMeHa.

* Tlogneprkka monydeHus Bepcuu 0a30Boil kKoHPUrypauuu u Oytioazaepa.

* Hcnpasiena oOpaboTka ommboK TaiiMm ayta oomeHa ¢ PS/2 ycTporicTBamu.
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11.15  Bepcus 24.03.2010

I/ICHpaBJ'ICHO IIOBCACHUC CBECTOAMOAa ITUTaHUA (PWI' Led), TCIICPb BLIKJIHOYACTCS €CIIN
OCHOBHO€ INIUTAaHHUEC OTKIIOYCHO.

VYrpasnenue curaanom NMI Ha ZX ¢ momompeto kHonku «Print Screen» PS2 kiraBuarypsl.

Msrkuii copoc kommbroTepa (6e3 mepe3arpysku fpga) npu 3aMbIKaHUU KOHTAKTOB «soft
reset» Ha 1Iare.

11.16 Bepcus 10.03.2010

Jo6asnena naaukanus pexxuma TV/VGA na unaukarope «Scroll Lock» PS2 kimaBuarypsl
(ropsmuii ceeronuon — VGA, ne ropsinuit TV).

Hcnpasnena ommbka oroopaxenns NVRAM, ucnonszyemoit B GLUK, B NVRAM
PCF8583.

Hcnpaenena ommobka B amyssiiun yacoB GLUK, peanuzoana smynsiust Update flag B
peructpe C.

PeanuzoBano coxpanenue pexxuma kommnbsiorepa B NVRAM.
JloGaBnena noaaepxka MmexaHnueckoil ZX KilaBuaTyphl.

Jlo6asnena nognepxka Kempston jpxoiictuka.

11.17 Bepcusi 04.02.2010
bazosas Bepcus (1.00 B SVN).
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