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1 BBegeHue

ITox 6a3oBoit koHbUrypanyelt kommblotepa ZX Evolution mogpasymeBaeTcst KOHGUrypauusi,
KOTOpasi [IOCTABJIAETCSA U MO J4epyKUBaeTcs npoussoureseM. IIpoussoguresb oCyLecTB/IseT
TIOA/IeP)KKY Y pa3BUTHe 3TOM KOHUrypaluy 1 UCTIpaB/ieHre Hall/leHHbIX B Hell oinboK. I'pymma
NedoPC He nogzep>kuBaeT KOHMUTYPAL[UK CTOPOHHUX Pa3pabOTUHKOB, B Cydae MpobsieM ¢
TaKUMU KOHPUTYpaLUsiMU, oOpaliaiiTech HEIOCPeCTBEHHO K UX pa3paboTyrKam.

ba3oBas koH(pUrypaLys COCTOUT U3 CeYIOLUX KOMIIOHEHT:
*  Koudwurypauus ans FPGA EP1K50QC208;
* IIporpamma a1 MUKpOKOHTpO/ulepa ATMEGA128.

Konduryparus rnocrasnsieTcs B Bie OMHapHOTO aiina (zxevo_fw.bin), KoTopbIii MOXXHO
3arpy3uTh B MUKpOKOHTposuiep ATMEGA 128 ¢ nomomipio BOOTLOADER'. O6HOB/I€HME
KOH(Urypanuii, Takxke npoussogurcs ¢ nomoisio BOOTLOADER.

Kondurypanus FPGA vHTerprpoBaHa B nporpaMMy MUKPOKOHTpoJuiepa. KoHpurypupoBanue
FPGA npou3BOAXTCS TIPY BK/IFOYEHUH WU JKeJIe3HOM COpoce KOMITbIOTepa.

V3meHeHMe Bepcii 6a30Boi KOH(UTrypaly 1oJpa3yMeBaeT H3MeHeHHe 0001 u3 umi obenx
KOMITOHEHT.

1 BOOTLOADER — 6a30Bbiii 3arpy3urik. Hen3meHsieMasi UacThb mamsiTi MUKpokoHTposiepa ATMEGA 128, kotopast
npeiHa3HaueHa /I/Isl 3arpy3Ky Uau 00HOB/eHus1 mamsity nnporpamm ATMEGA128.

4
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2 YnpaBnsawulue KOHTaKTbl KOMNblOTEpa

YrpaBstoliie rpymnibl KOHTAaKTOB KOMITbIOTepa, NpeJjHa3HaueHsl /jisl yripaBieHust paboToii
KOMITBIOTEpa C TIOMOILBIO TT0JCOeITUHEHHBIX K HUM 3/IeMEHTOB yTIpaB/ieHus! (HarpuMep KHOTIOK Ha
KOpITyCe KOMITbIOTepa).

2.1 Hard reset (nosHbIl c6poc)

I'pymma koHTakToB «Hard reset» ocCyIriecTB/sIeT MOHBIM cOPOC KOMITBIOTEpA (C TIepe3arTyCKoM
TIPOLLIMBKYA MUKPOKOHTPOJIIepa U nepeniporpaMmupoBaHrieM FPGA) nipy 3aMbIKaHUM KOHTAKTOB.
@DyHKLMOHMPOBaHYe He 3aBUCHT OT UCIO0J/Ib3yeMOil KOH(UTrypaliy KOMITbIoTepa.

PekomeHnpyeTcst mpu ucnob3oBaHuM ctadzaptHoro (AT nmu ATX) kopriyca nofcoeiMHUTD K
KHoIKe «Reset» koprmyca.

Buumanue! Hard Reset He obecneuusaem cOXpaHHOCTb COZIEPKUMOTO TIaMSITH KOMIIbIOTepa
(Hanpumep, RAM-[IMCKOB WM CTPaHWUEeK C UCXOAHBIMUA TeKCTAMH B ajiacMe).

2.2 Soft reset (msi2kuli c6poc)

DyHKIMM TPyTINa KOHTAKTOB «Soft reset» 3aBUCAT OT KOHGUTYpaLUH.

B 6a30Boi1 KOH(UTypalyy Ha 3Ty TPYTITy KOHTAaKTOB BO3/I0)KEeHBI iBe (DyHKIUH:
*  MATKUE cOpoc KomrbioTepa (cOpoc mpoliieccopa U BHyTPeHHUX perucTpoB fpga);
*  BK/IIOYeHHe/BbIK/ItoueHHe ATX 6/10Ka MUTaHUSI.

PekomeHpyeTcs npu UCTonb30BaHUM cTaHgapTHOro ATX Kopriyca rnozcoeUHUTb K KHOTIKe
«Power» kopriyca. B 3ToM ciiyyae BK/IHOUeHHe KOMIIbIOTepa OCYLLeCTB/ISeTCS OAHOKPaTHbIM
HaKaTveM KHOIKU. OTK/IH0OUeHre KOMITbIOTepa OCYILLeCTB/ISeTCs JO/rOBPeMeHHbIM Ha)kaTheM B
TeueHUH 5 CeKyH/I.

KparkoBpeMeHHOe 3aMbIKaHW€e KOHTAaKTOB OyZIeT OCYIIeCTB/ISATh MATKHUEI cOPOC KOMITbIOTepa U
YCTaHOBKY HY/1eBOM cTpaHuiibl ROM.

Msirkuii copoc obecrieunBaeT COXpaHHOCTh COZIePXKUMOTO ITaMsITh KOMITBIOTepa.

2.3 NMI (nodaya HemackupyemMmo20 npepbisaHusi Ha hpoyeccop Z80)
@yHKUMY Tpynrbl KOHTaKTOB « NMI» 3aBUCAT OT KOHPUrypaLyu.

B 6a30Boii KOH(MUTYpalMy Ha 3Ty PYMITy KOHTAaKTOB BO3/IOXKEHBI (DYHKIIUH [TO/[aur
HeMacKHpyeMoro TpepbiBaHus MpoLieccop Ha nporeccop Z80 (aHamoruuHo onvucaHHoMy B 3.5).

Buaumanue! /115 revision A u B ninar sta rpynmna KOHTaKToB Ha3biBaeTcsi « Turbo», HO
VICII0/Ib3YeTCs KaK KOHTAKThI A1 ynpasiaeHus NMI.
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3 [JononHutenbHble PyHKUMKN PS2 KnaBuatypbl

[Tpu ncnonb3oBanuu PS2 knaBuarypel ¢ kommnerorepoM ZX Evolution Mo)XHO KCI0/1b30BaTh
[IOITO/THUTE/IbHbIE BO3MOKHOCTH I10 YIIPAB/IEHUIO KOMITLIOT@POM:

*  MATKUI cOpPOC KOMIbIOTEPa;

*  TOJIHBIN COPOC KOMIIBbIOTEPA;

* mepek/toueHue pexxuMma BuzeoBbixoga (TV/VGA);

* TepeK/IoUeHre peXxrMa ayauoBbixofia (beeper/tapeout);

* nogaua NMI Ha niponeccop Z80.

3.1 Mszkul copoc komnbromepa (soft reset)

Msirkuii cOpoC KOMITbIOTepa OCYIIeCTB/ISIETCS C TIOMOIIBbI0 KPaTKOBPeMEHHOTO (MeHee 5CeKyH/ 1)
Ha)Katvs KaaBui «F12».

3.2 MonHbili c6poc komnbromepa (hard reset)
[MTonHbIM cOpOC KOMITBbIOTEPA C K/IaBUATyPhl MOYKHO OCYII[eCTBUTD ABYMsI CITIOCOOAMHU:

e JInUTe/NbHBIM HaXkaTheM K/IaBUIIM «F12» (JMTembHOCTBIO 5CeK), OTK/TFOUeHre TTMTaHUS B
3TOM CJlyyae He POU3BOJUTCS;

* Haxaruem kombuHaiuu «Ctrl-Alt-Del», oTktoueHre MUTaHUS B 3TOM C/lydae He
TIPOW3BOAUTCS.

3.3 lNepekroyeHue pexxuma suodeosbixooa (TV/IVGA)

Tak kak ucronb3yercsi 00beAMHEHHBIN BU/I€OBBIX0/ (B CBSI3U C OTPAaHUUEHNEM KOJTMUeCTBa HOT
mukpocxembl EP1K50QC208), To Heo6XoAMMO yCTaHOBUTH PEXKUM BU/I€OBBIXO/a:

* TV — ckaHgabep OTK/IIOUEH, BU/I€OBBIXOZl pabOTaeT C Te/leBUSMOHHOU Pa3BepPTKOM;
*  VGA - Bk/roueH ckaHabsep, BueoBbixo paboraetr ¢ VGA pa3BepTKOM.

[MepektoueHue pexxuma BuzeoBbixoga (TV/VGA) ocyliijecTB/IsSeTCS C TIOMOLBIO KIaBUIIM «Scroll
Lock». HauKaius pexxrMa OCyIeCTBIsIeTCsl C TTIOMOIIIbio cBeToroa «Scroll Lock» KnaBuaTyphbl.
CaeTsilijeecsi COCTOsTHUE CBETO[MO0ZA COOTBeTCTBYeT VGA peXumy KOMIIbIOTepa, OTCYTCTBHE
cBeyenus — TV pexumy.

BpemMeHHble napameTpsl curtana VGA (opMupyemble CKaH1ab/epoM OTIMYaroTCs OT
CTaH/IapPTHBIX, UTO MOXKeT ObITh MPUUMHOM OTCYTCTBUS M300pakeHus1 Ha Bamem VGA MoHUTODE.
Crieria/ibHO /17151 TAKUX C/Ty4yaeB BBeJJEH PeXKUM C U3MeHEHHOU pas3BépTkoi («60I'y»). Vicnonb3yliTe
koMOuHaturo knaBuil «Shift+ScrollLock» /st mepektoueHus: peXXUMOB BH/I€OBBIXOIA
TV60/VGAGO.

Pexcum «60I'y» sienssemcs HecmaHOoapmHbim 0415 ZX Spectrum cogmMecmumo20 npo2pammHO20
obecneueHust u Modcem O6bimb NpUUUHOL €20 HeKoppeKmHoll pabombl (yckopeHue, 3amedneHue,
3asucaxue). NedoPC He pekomeHOyem noCmosiIHHO No/b308ambcs pexcumom «60I'y», mem bonee
paspabambiéamb cneyuanbHO 04151 He20 Npo2PamMMHoe obecneueHue.
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Buaumanmue! UTto0b1 COCTOSIHHE pe’KMMa COXPaHsIOCh TIPY BBIK/TIOUEHUH KOMITbIOTepa, Heobxogumo
YCTaHOBUTH OaTaperky.

3.4 lNepekrodyeHue pexxuma ayouosbixooa (beeper/tapeout)

Tak Kak ucrosnb3yeTcss 00beJUHEHHBIN ayIMOBBIX0/] (B CBSI3M C OTPaHUUYEHUeM KOJIMUeCcTBa HOT
mukpocxembl EP1K50QC208), To Heo6XoMMO yCTaHOBUTh PEXKUM ayAMOBBLIXO/A:

* beeper — Ha ayMOBBIXO[, MO/Ja€TCSI CUTHA/I COOTBETCTBYIOLLMI BBIXOAY beeper;
* tapeout — Ha ay/JIMOBBIXOJ, I10/]aeTCs CUTHA/l COOTBETCTBYIOLLMI BBIXOAY tapeout.

[MepektoueHe pe)kuma ayuoBbixozia (beeper/tapeout) oCyIeCTBSIETCS C TIOMOILBIO K/TaBUILIN
«Num Lock». HuKa1usi pexkxuma OCyI1leCTB/sIeTCs C MOMOIIbio cBeToAauroaa «Num Lock»
K/aBUaTypbl. CBeTsilieeCst COCTOSIHHE CBETO/MO/Ia COOTBETCTBYeT tapeout PeXKUMy ayIMOBbBIX0/Ia,
OTCYTCTBHe CBeueHUs: — beeper pexxumy.

Baumanme! UTo0bI COCTOSIHHE PeXXHMa COXPaHSIOCh TIPH BHIK/TFOUeHUH KOMITBbIOTepa, HeoOXoAuMo
yCTaHOBUTb OaTapeiuKy.

3.5 MNodaua NMI (HemackupyemMmo20 npepbisaHusi) Ha hpoyeccop Z80
[Togaua NMI Ha niporieccop Z80 ocylijecTBaAseTCs AByMs CIiocobamu:

* CroMoLpro KiaBuiM «Print Screen» PS/2 KnaBuarypel

* TlepeBomom 6uta 3 mopta #xxBF 13 1 B 0 (cm. cTp. 42)

* YcraHoBKOM afipeca noByLIKY B optax #00BD/#01BD (cM. cTp. 24) v pa3pelleHus
noBymku 6utom 4 ropra #xxBF (cM. cTp. 42)

3.6 Peaynuposka paspeweHusi PS/2 mbiwu

PerynvpoBka paspeliieHusi PS/2 Mbllii BO3MOXKHA TOJIBKO /151 Mbllliel, KOTOpble TIOA1eP>KUBAOT 3Ty
dyHk1mI0. Kak mpaBusio 3To onTUuecKue 1 ja3epHble MbIIIIH.

[wvana3oH mo/iep>KruBaeMbIX pa3peliieHuii PS/2 MblIiiu:

3HaueHue PaszpeweHue
0 1 oTcueT Ha MM
1 2 oTcyeTa Ha MM
2 4 oTcueTa Ha MM
3 8 oTCcueToB HA MM

PerynupoBka NpoucxoJuT OJHOBPEMEHHBIM Ha)KaTheM [JIByX KiaBuill PS/2 mbiiiiu (JieBoM U MpaBoi)
Y ynpaBJisitolel KinaBuiu Ha PS/2 kaBuarype:

* keypad "*' - cOpoc 3HaueHus paspeitierus B 0 (TI0 yMO/TUaHHIO);
* keypad '+' - yBenMueHHe 3HaueHUsl pa3pelleHus Ha 1;

* keypad '-' - ymeHbllleHHe 3HaueHus pa3perleHus Ha 1.
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Buaumanmue! Uto0Ob1 3HaUeHHe pa3pelleHrsl COXPaHsIOCh TIPY BBIK/TIOUEHUH KOMITBIOTepa,
Heo0X0IMO YCTaHOBUTh OaTapeliky.
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4 ApXuUTeKTypa: oowue nosioXKeHus

ZX Evolution umeet Ha 60pTy 4 Merabaiita O3Y u 512 kunobaiit I13Y, KOTopbIe OCTYIIHBI Uepe3
C/leflyrolye Mozieny yrpasieHus namsaThro: ZX Spectrum 48k, ZX Spectrum 128k (ropt #7FFD),
pentagon 1024k (agpecarus uepes nopt #7FFD), ATM?2 (appecarust Merabaiita O3Y), a Takke
JIOTIONTHUTE/bHBIN PeXXUM afpecanyu Bcex 4 merabaiit O3Y. Bee 512 kunobaiit [13Y agpecyrorcs
110 mozenv ATM2, npy 5TOM [JOTIOJIHUTE/IBHO CYLLieCTBYyeT BOSMOXKHOCTB 3amnuvcu B [13Y, kotopoe
peanm3oBaHO Ha MukpocxeMe flash-namsaru.

B apxuTekType KOHTpO//IepoB AUCKOBOAA beta-disk mosiB/isieTcst MOHSITUE TeHEeBbIX TTOPTOB,
[OCTYITHBIX TOJIBKO IIPU OIpe/eéHHbIX yCa0BUAX. B komnbrotepe ATM2 nosasisatorcs
JIOTIOTHUTE/TbHBINM HaOOp TeHEBBIX MOPTOB (MCIO/b3YeMbIX, B YAaCTHOCTH, JJIsl YIIPaB/Ie€HHUS
TIaMSITbIO) U JIOTIOJTHUTE/IbHBIE CITOCOOBI BK/TFOUEHUsI TAKUX TIOPTOB (B YaCTHOCTH, PEXKUM
yZiep>KaHus TeHeBOro pexkuma npu BeinoiHeHU u3 03Y). OpHako, B ATM2 ocTaétcsi ojHO3HauHast
CBSI3b MeXK/ly TeHeBbIM pexxumoM U BkitoueHreM [13Y TR-DOS. B apxutektype ZX Evolution npu
MOJTHOW nofAep kke pexkumoB ATM?2 rosiB/isieTCsi BOSMOXKHOCTb YiepKaHUsl TEHEBOTO peXKuMa
noptoB 6e3 Bkmovyenus [13Y TR-DOS.

Konuenuus noptoB BBoAa-BbiBoga 4151 ZX Evolution cyijecTBeHHO OT/IMUaeTCsl OT OHOM B IPYTHX
CIeKTPYM-COBMECTHUMBIX KOMITbIOTepOoB. [Ipexkze Bcero, Aeludparys Bcerja MNpoUCXoAUT Kak
MHUHHMYM 110 8 MyiazummM 6utam. KaueCTBeHHO OT/IMYAETCsI JIOTHKA OJIOKMPOBAHUS TIOPTOB KapTaMM
ZX-Bus: ec/iu B APYTUX CIIEKTPYM-COBMECTHMBIX KOMITbIOTEPAX KapThbl OJIOKMPYIOT TIOPTHI
MaTepUHCKOM T1aThl (M JpyT pyra, IpU HaJIMuMK HEeCKOJbKUX CJI0TOB), To B ZX Evolution,
Hao00pOT, BCe MOPTHI, MPHUCYTCTBYIOIIE HA MaTePUHCKOM I71aTe, He 'moxofsT' fo KapT ZX-Bus.
Mexanu3m IORQGE ucrosnb3yeTcst KapTaMu JIMILb [t O7I0KUpOBaHUs APYT Apyra (B MOpsiike
pacnosioykeHusi B ¢yiotax). OTCroa cie[yeT BaXXHbIN BBIBOZ, — JIFOObIe KapThl, JyOIMpyroIye
KaKy0-In00 (pyHKLIMOHA/TBHOCTh MaTepPUHCKOU TIaThl (MMEFOILHe TTOPThI, COBMAAOLI[He C
cyectBytoiumu B ZX Evolution), Takue Kak KOHTPOJIepbl KaaBuatypsbl, Mbilliky, IDE, SD-kapT u
T. 1., paboTarb He 6ydym.

B panbHeliieM J/1s KaX0ro OpTa YKa3bIBAaKOTCS PEXKUM ero BUAUMOCTH (TeHeBOW J0CTyIeH
Bcerza: «shadow», «noeshad», «always»), O0CTYIHOCTB ero /i UTeHusl UK 3arrcy (TObKO
YTeHHe, TOJBKO 3aMiCh, uTeHHe U 3aruich: «RO», «WO», «RW»). Takxke yKa3bIBaeTCsl afipec TopTa
mibo B Buge «#xxFE» (memmdparus Tonbko 1o miagmmm 8 butam), mibo B Buge «#7FFD»
(meummdparyis He TOBKO 10 MaAmwMM 8 6uram). [1epBblii BapuaHT yKasaHUs ajpeca ropTa
TIpUMeHsIeTCsl TaKXKe U B CTydae, ec/id Kakue-110o azipecHbie TMHUM A8..A15 UCTONb3yIOTCS Kak
nH(OopMaLMOHHBIE BXObI (HarpyMep, Habop TOPTOB A1/1s1 TepeK/IoYeHus cTpaHul] B 16k okHax
nipoueccopa: #3FF7, #7FF7, #BFF7, #FFF7), nipu 5TOM B ONycaHuy NIOPTa YKa3bIBalOTCS
KOHKDeTHbIe 3HaueHusi cTapiiero Oaita agpeca, KOTOpbIe TOJIBKO U CJ/ielyeT UCTI0Ib30BaTh. B
c/lyuae yKasaHusi 16-OUTHOrO ajipeca ropTa, KOHKpeTHbIe OUThI CTapliero ajipecHoro Oaiira,
UCTI0/Ib3yeMble NpU Jellnu(paLii, HAMEPEeHHO He YKA3bl8aromcs ¥ MOT'YT U3MEHSIThCS OT MPOILIKBKU
K MPOLLMBKE.
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5 ApxuTekTtypa: ynpaBsieHUe namaTbio

Ynpasnenue namaTeio B ZX Evolution Bo MHOrOM Cxoske C yrpaBjieHHueM naMsaTbio B ATM2.
[TpuHIMNIMaIbHBIE U3MEeHEHHsT KacaroTCsl BO3MOYKHOCTH afpecaliuu Merabaiita O3Y uepe3 nopt
#7FFD (Mogesnb pentagon 1024k) u agpecauyu 4 merabaiit O3Y.

B kaxgoe 16k oKHO TIporieccopa MOXXHO IPOM3BOJILHO BKJTIOUATh F00YH0 13 16k ctpanur O3Y wmu
[13Y. Cy1iecTByeT 2 He3aBUCUMBIX KapThl MIAMSITH, KOTOpbIe TIepeK/IIouatoTcst 6UToM 4 B riopTe
#7FFD. B pexxume coBmecTuMocTy ¢ ZX Spectrum 128k mnu pentagon 1024k stu Be KapThbl
NaMsATH NPOrPaMMUPYIOTCS UIEHTUYHO 3a UCK/IFOUeHeM HoMepa BK/IIOUeHHOHW cTpaHuLbl [13Y B
HY/IEBOM OKHe TIPOLIeccopa, uToObl AaHHbIN OuT paboTan, kak B ZX Spectrum 128k. Otobpakenue
CTPaHML] [IaMATH B Ka’KOM OKHe I1poLjeccopa IporpaMMUpyeTCsl He3aBUCUMO uepes ClieLiaibHble
TeHeBble ITOpThl. Kpome TOro, 11 KaXKI0ro0 TAKOTO OKHA CyLLeCTBYeT OIS NOAMeHbl MyIaJIInxX 3
wiu 6 OUT HOMepa BK/TFOUEHHOM cTpaHuIbl O3Y aHHBIMU M3 COOTBETCTBYIOILIUX OUT TOpTa
#7FFD: Takum 00pa3oM obecrieurBaeTCsi COBMECTUMOCTB C pexkumaMu ZX Spectrum 128k u
pentagon 1024k. ITpu oToOpa>keHuH ke cTpaHulibl [13Y cylecTByeT OMius OAMEeHbI MJIaZIIEero
6urta Homepa ctpanuiibl Ha curHaa DOSEN (curnan Bkmouenusi TRDOS). BkitoueHre 1aHHOTO
curHana («mnepexos; B TR-DOS») npoucxoaut ripu ucronHeHuH Koga u3 [13Y B KakoM-1160 okHe
npolieccopa o cMereHnto #3DXX B 9TOM OKHe TIpu ycTaHoBIeHHOM 6ute D4 B mopte #7FFD.
Brik/iroueHre IpOUCXOAUT MpH BbiTloyiHeHUU koga U3 O3Y («Bbixop u3z TR-DOS»). Kpome Toro,
TIPY [TIOMOLLY COOTBETCTBYIOLLIEr0 TeHeBOIr0 NIOPTa MOXKHO 3alpeTUTh BhIK/IIOUeHue curHana DOS,
TakKUM 00pa30M OCTaB/Isisl TEHEBbIe MOPThI AOCTYIHBIMU MPU UcrionHeHun u3 O3Y. Brobagok,
CYIL[eCTBYeT BO3MO)KHOCTh BKJ/IFOUEHUsI TeHEBBIX TTOPTOB Oe30THOCHTENBFHO crurHana DOS.

INHopm | OnucaHue

#xxBF | BxiroueHue TeHeBOro pekuMa IOpPTOB; paspelleHue 3anucu B [13Y.

RwW 1: ecrm 1, To 3armck B I13Y paspentena. 0 mocie c6poca.
always
0: eci 1, TO BK/TIOUeHBI TeHeBbIe TIOPTHL. 0 TocsTe c6poca.

But 0 3TOro mopra uMeeT NPUOPUTET HaZ, JPYTUMHU CIOCOOaMU BK/IIOUEHUSI TEHEBBIX
TIOPTOB: TEHEBOW PEXXMUM BKJItOUaeTcsi 6e3ycioBHO npwu 3amvcy 1 B 3ToT 6ur. T1pu 3ammcu
0 BK/TIOUeHHe TEHEeBOTO PEXKMMa yTIpaB/sieTcsi JPYTMMH CI1I0Cc00aMu, HarpuMep TOpTOM
#xx77 v niepexogoM B TR-DOS. [lauHblil 6ut He 8katouaem TR-DOS.

HNanHbili nopT omcymcmayem B ATM2.

I[Tpu uteHun: 6uthl 1:0 — Moc/ieHee 3amMcaHHOe 3HauUeHuUe.

OcTanbHble OUTBI — CM. CTp. 42.
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INHopm | OnucaHue

#xx77 | Bk/royeHHe TeHeBOro pekMMa MOPTOB; pa3pellieHre paboThl AUcIieTyepa MaMsTy.

WO A8: ecrmu 0, TO BBIK/TIOUEHHE A9: ecrmu 0, To “HacunbHO” BKIoueHHue TR-

shadow JWcrieTuepa namsTu. B Kakgoe OKHO DOS u TeHeBbIX TIOPTOB. 0 1ocste copoca.
TipolLieccopa yCTaHaB/IUBAeTCs
nocnefnss crpanuna I13Y. 0 mocre
cbpoca.
BHumanue! OctanbHble OUTHI (KakK OWUTBI JaHHBIX, TaK M OMTHI CTapIiero OaiTa agpeca)
3TOro write-only mopTta KUCIo/b3yrOTCS A5 APYTuX Leneil. CM. cTp. 42.
Bxkmouerrie TR-DOS u TeHeBbIX ITOPTOB 61TOM A9 MMeeT ITPUOPUTET HaJl BKIFOUEHHUEM
TR-DOS u TeHeBbIX [TOPTOB UCIIO/IHEHUEM CO cMelljeHus #3Dxx crpanuiel [13Y npu
ycraHosieHHOM 6ute D4 miopta #7FFD («mniepexoz B TR-DOS»). Korga A9=0, To
TeHeBble TTOPThI U TR-DOS BK/IHOUeHBbI HE3aBUCMMO OT MeCTa UCIIOJIHeHUS TIpoLjeccopa
(B T.u. 1 u3 O3Y).

INHopm | OnucaHue

#xFF7 | YrpasieHue IUCIIeTYEPOM CTPaHULL.

WO 5..0: uHeepcHble OUTHI HOMepa CTPAHUIIbI, BKJTFOYaeMOro B OKHO TpOIieccopa.

shadow

Hoctymnabel 16k crpanuiibl ¢ Homepamu 0..63 O3Y (Bcero 1 MerabaiiT) ¥ CTpaHHULIBI
0..31 I13Y (Bcero 512 kunobaiT, OUT 5 UTHOPUPYETCST).

6: OuT «ramnrom»: ecim 0, TO B IaHHOM OKHe Tipolieccopa Bkmodaercs [13Y, ecrm 1
— O3V.

7: out «dos7ffd»: eciu 1, TO:

st O3Y — B JaHHOM OKHe TTPOMCXOAUT MoAMeHa MIaJInX 3 Wi 6 OuT (B
3aBUCUMOCTH OT pexkuma ZX Spectrum 128k unu pentagon 1024k) Homepa cTpaHULIbI
HeuHgepcHbIMu buTamu u3 ropta #7FFD.

Oist TI3Y — mporcxoquT ToJjMeHa MiIaZiliero Outa HoMepa CTPaHWLIbI CUTHAJIOM
BktoueHus TR-DOS (1 ecsiu TR-DOS BkiitoueH). Kpome Toro, mporcxoauT
BK/IOueHHe TeHeBbIX NOpToB U TR-DOS («Bxox B TR-DOS»), ec/ii B JaHHOM OKHe
TPOM30MET BHITIOJTHEHHUE KoJa CO cMmelleHust #3Dxx.

butel A14, A15 onpefiensitOT OKHO TIPOLIeCcopa, J/1s1 KOTOPOro MPOMCXOAUT BK/IIOUEHHE
Tpebyemotii crpaHuribl. CriefyeT UCIIOMb30BaTh CIeAYIOIIHe apeca 3Toro rnopra:
#3FF7 — nns okHa #0000..#3FFF,

#7FF7 — nns okda #4000..#7FFF,

#BFF7 — nns okna #8000..#BFFF,

#FFF7 — nnia oksa #C000..#FFFF.

3amnuch B IaHHBIM ITOPT MEHSIET CTPaHUI]Y B KaKOM MO0 OKHe TeKyIel (aKTUBHOM)
KapTbl amsTy. [Ipy 3TOM HeaKTHBHasl KapTa MaMsITH 0CTaéTcs Hen3MeHHOU. Kakas
KapTa MaMsTH aKTHUBHA, 3a7iaéT 6uT 4 mopta #7FFD.

11




Ba3zosas koHguzypayus ons ZX Evolution

INHopm | OnucaHue
#x7F7 | YnpasieHue JUCIIeTYePOM CTPAHHULI.
wO 7..0: uHeepcHble 6uThl HOMepa cTpaHuLbl O3Y, BK/IHOUaeMOro B OKHO TIpoIieccopa.
shadow || fToctynmbr 16k crpanmie! ¢ Homepamu 0..255 (Bcero 4 mMerabaiita).
buter A14, A15 onpefe/nsitoT OKHO TIPOLIECCOPa, AJ1s1 KOTOPOro MPOUCXOAUT BK/IFOUEHHe
Tpebyemoii crpanuiipl. CieyeT UCTIONMb30BaTh CAeAYIOLIHe afipeca 3Toro mopra:
#37F7 — nns okHa #0000..#3FFF,
#77F7 — nns okHa #4000..#7FFF,
#B7F7 — nng okHa #8000..#BFFF,
#F7F7 — nns okxa #C000..#FFFF.
3anuck B JAHHBIN MTOPT MEHsIeT CTPAaHMLy B KAaKOM MO0 OKHe TeKyIlel (aKTUBHOM)
KapTbl namsTy. [Ipy 3TOM HeaKTHBHasi KapTa MaMsiTU 0CTaéTcsl Hen3MeHHoW. Kakas
KapTa MaMsITH aKTUBHa, 3a/1aéT 6ut 4 nopra #7FFD.
BHumaHue! I1pu 3anvcy B 3TOT MOPT OCTaéTC HEU3MEHHBIM PeKUM TMOAMeHbl M/IaNnX
out Homepa crpanuifpl O3Y (6ut «dos7ffd» mopra #xFF7). OgHako, 3anmuchk B #x7F7
6e3ycnoBHO BKmoyaeT O3Y B okHe (ouwirjaeT 6ut «ramnrom» ropta #xFF7).
HMannbiii noptr omcymcmayem B ATM2.
INHopm | OnucaHue
#xBF7 | YrpasieHue JUCIIeTYEPOM CTPAHULL.
Vl‘:(:i 0: Pesxxum read-only a5t cooTB. okHa. 1 — pexxum read-only BkmouéH. 0 mocsie copoca
shadow

KoMmIbloTepa. [leiicTByeT B T.4. U HA ROM-cTpaHuLibl, pej iarast JONoHUTeTbHBIN

YPOBEHb 3alUThI OT 3arvcu B ROM.

BrumaHue: tipy BkatoueHnd B oKHO #0000..#3FFF ctpanuisl RAM npu nomoliuy rnopra
#EFF7 vnu nipu Bxoge B NMI 3amuTa oT 3anucy He /IeliCTBYeT.

buter A14, A15 onpefe/nsitOT OKHO TIPOLIeCCopa, AJ1s1 KOTOPOro MPOUCXOJUT BKJIFOUEHHe
Tpebyemoii cTpanuiipl. CrieyeT UCIOIb30BaTh CeAYIOIHe ajpeca 3TOro MopTa:
#3BF7 — nns okHa #0000..#3FFF,

#7BF7 — nns okHa #4000..#7FFF,

#BBF7 — nyig okna #8000..#BFFF,

#FBF7 — nns okna #C000..#FFFF.

3anuck B JAHHBIN MTOPT MeHsIeT CTPAaHMLy B KaKOM JTM00 OKHe TeKyIlel (aKTMBHOM)
KapTbl namsTy. [Ipy 3TOM HeaKTHMBHasi KapTa MaMsiTU 0CTaéTcsl Hen3MeHHoW. Kakas
KapTa MaMsTy aKTUBHA, 3aaéT 6ut 4 nopta #7FFD.
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INHopm | OnucaHue

#7FFD | B pexume ZX Spectrum 128k:

wo 6..7: He Ucr. 5: mipu 3armcy 1 |4: BLIOOP KapThl | 3: BBIOOP 2..0: 3amerLjatoT

always bnokupyercs NaMsATH (CM. sKpaHa. 0 mocse | mazmve 3
JanbHeuIas onucaHue cbpoca. buta HoMepa
3aMuch B MOPT | TOpTOB #xxF7). CTpaHULIbL, eCIn
#7FFD, no 0 rocse cObpoca. Takoe
nepexozia B 3aMelleHre
PEeXXUM paspeleHo JJ1s

pentagon 1024k
umm Jo cobpoca.
0 mocie cbpoca.

KaKoro-moo
OKHa (cMm.
orvcaHue
roptoB #xxF7).
0 mmocste cbpoca.

B pexxume pentagon 1024k:

7..5, 2..0: 3ameluiaroT rpu
HeoOXoUMOCTH MaIIHe 6
OWUT HOMepa CTPaHULIBI.

4: BLIOOD KapThl MaMSITH.

3: BIOOp 3KpaHa.

[TporpamMmoii HauanbHOM 3arpy3ku, xpansiieiics B [13Y ZX Evolution (reset service) mpou3BoAUTCs
HaCTpOMKa KapT MaMsITH TakK|uM o0pa3om, uto out 4 nopra #7FFD paboTtaeT Kak BEIOOP CTpaHUIbI
I13Y B oknHe #0000..#3FFF (basic128/basic48), outsr 2..0 (pexxum ZX Spectrum 128k) v 7..5,2..0
(pexkum pentagon 1024k) — 3ameljaroT COOTBETCTBYHOII[Me OUTHI HOMepa CTPAHHUI[bI B OKHe
#C000..#FFFF (6onee crapive 6uTbl HOMepa CTpaHULIbI ITpy 3ToM — (), B 0CTa/IbHBIX ABYX OKHAaX
BBbICTABJ/IeHbI CTPAHULIbl, COOTBETCTBYHOIIIME KOHPUrypaluu namMsati ZX Spectrum 128k.

ITopm | OnucaHue

#EFF7 | 2: npu peicTapnennn B 1 — pesxum ZX 3: Ilpu BbICTaB/I€HMY B 1 B OKHO
WO Spectrum 128k, nHaue — pexum pentagon |#0000..#3FFF npuHyguTesHO
noshad | 1024k

3HaueHue nocse copoca — 0.

BKJ/IFOUaeTcs HyseBas crpanuiia O3Y. 3tor
OuT umeem npuopumem HaJ BCeMU
JIPYTUMHU Criocob6aMu TiepeK/Irouarh
CTPaHULIbI [TAMATH B JJAHHOM OKHE.
3HaueHue nocse copoca — 0.

BHumaHue! OcTasnbHble OUTBI 3TOTO Write-only TOpTa UCMOMB3YIOTCS [J1s APYTHX LieJIei.

Cwm. cTp. 42.
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6 ApxXuTeKkTypa: ynpaBJsieHUe CKOPOCTbIO NnpoLleccopa
Peanu3oBaHbl cdleayrouiye CKOpoCTH rmponeccopa:
* 3.5 MI'y (nowait)
* 7.0 MI'y (nowait)
* 14.0 MI' (with wait)

B pexxume 14 MI'11 addekTHBHas CKOPOCTH Tipoijeccopa B 1.66 pa3 6ornbliie, ueM B pexkume 7.0
MTI'11 (o 3amMepam mporpammebi turbotest v1.0).

7151 mepeK/IoueHUsi CKOPOCTH TIPOL{eCCopa UCTOMb3YOTCS OUTHI B MOPTaXx:

ITopr #xx77, |1lopt #EFF7, |Yactora nporjeccopa, MI'
out 3 our 4

0 1 3.5

0 0 7.0

1 X 14.0

[Tocne c6poca mporjeccop paboraet Ha yactote 7.0 MI'.

7 Apxutektypa: BUAeopeXxumbl

ZX Evolution nogaep>xuBaeT ceytoliyie BUJe0peXUMbI:

* CranpapTtHbiii ZX-pexxuM 6912 GaiiT

* ZX hardware multicolor, oTinyaroiuiics oT cTaHJapTHOTO ZX-peXXrMa HajluurieM
OT/Ie/IbHOTO OaiiTa aTprlyTa Ha KaXKAbIM OAUT THKCesei

e 256x192 16 uBetoB no craHgapty Alone Coder'a

e 320x200 16 nsetos no craHgapry ATM

*  640x200 hardware multicolor no crangapty ATM

» TekcroBbili pexkum 80x25 1o crangapty ATM

Kpome Toro, noazsep>kvBaeTcs rnaaurpa no craizgapry ATM.

7.1 Bb160p BUOEOPEXUMOB

Bri60p BHeOpeXHMMa OCYILeCTB/IseTCs KoMOuHalyel out B noprax #EFF7 (noshad, WO) u
#xx77 (shadow, WO) B cooTBeTCTBUM C Tabnuiieit:

[Topt #EFF7, | Ilopt #EFF7, |IlopT #xx77, | Buseopexum
out 0 out 5 6uts 2..0
0 011 CraHzapTHbIN Z X-pexum
011 ZX hardware multicolor
1 0 011 ZX 256x192 16 1iBeTOB
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0 0 010 ATM 640x200 hardware multicolor

0 0 000 ATM 320x200 16 useTtoB

0 0 110 ATM TekctoBbili pexkum 80x25

0 0 111 ATM-110106HbI# TeKCTOBBINA peskuM 80x25 B ofHOM
CTpaHuLle

Bce spyrvie KoMOMHAIMM yKa3aHHBIX OUT SIB/ISIOTCSI HEBAJTUIHBIMU, TIOBe/IeHHe KOMITbIOTepa Mpu
yCTaHOBKe TaKUX KOMOWHAI[UH He OTIpe/ie/IeHO U MOXKET U3MEHUTBCS B TIOC/IEIYIOIUX BEPCUSAX
npoBku FPGA.

7.2 Manumpa

[MTanuTpa 3a7aéT oToOpaxkeHre 16 JOCTYIHBIX /1S K&XKA0T0 BUEOpeXKuMa 1 6opifopa IIBeTOB B 64
arraparHbIX 1BeTa (Kaxaas u3 KoMrnoHeHT R,G u B umeet 2-0utHbie Tpajialiiv IPKOCTH, OT
YEPHOTO0 /10 MaKCUMaJTbHO HackIeHHOro). ITpu copoce kommbtotepa I10 B I13Y ycraHaB/vBaeT
TIAJTUTPY B PEKUM COBMECTUMOCTH € ZX-Spectum, T. e. IjBeTa, 0ToOpa)kaemble B CTaHZAAPTHOM ZX-
peKrMe, COOTBETCTBYIOT LiBeTaM ZX-Spectrum.

[TporpamMMHOe M3MeHeHHe TIaIUTPhI OCYIIeCTB/ISeTCs CefyoM obpasom. Tekyrmii
oTOOpakaeMblii IIBET OTpe/IeIsSIeT /IeMeHT MaruTPbl, KOTOPbIH OyaeT u3MeHEH. [jis pa3pelieHust
M3MeHeHHsI TIaJTUTPbl Heo0X0AUMO TTPOM3BECTH 3arch B opT #xx77 (WO, shadow) ¢ ountieHHbIM
ourtom agpeca A14 (BHumaHue — ocTabHble OUTHI (KaK OMTBI JAHHBIX, TaK U OUTBI CTapIIIEr0
GaiiTa azipeca) 3TOro MopTa UCMOMB3YIOTCS [J1s APYTHX Liesield — cM. cTp. 42). HoBoe 3HaueHue
3/1eMeHTa NaJuTpbl ycTaHaBauBaeTcs 3anuchio B nopt #FF (WO, shadow), koTopsliii ipu
ouuiieHHOM Oute A14 nopra #xx77 HauMHAeT 0OHOBPEeMEHHO BBITIONHSTH (DYHKLIMU TTOpTa
KOHTpOJUIepa JMCKOBOAA 1 TIOPTa YCTaHOBKU Ma/UTPBI.

Mureprniperanus 3anucbiBaeMoro B 1opt #FF 3HaueHus:

bur 3anuceiBaemMoro | 3HaueHue

baiira

0 B

1 R

2 YcranaBnvBath B 1 1711 KOppeKTHOM paboThl KOHTPOJIIepa AUCKOBOZOB
3 YcranaBnvBath B 1 1711 KOppPeKTHOM paboThl KOHTPOJIIepa AUCKOBOAOB
4 G

5 b

6 r

7 g

I'paganum sipkoctu komrioHeHT R, G u B asis1 ycranasnuBaemoro 1igeta: ~{Rr}. ~{Gg}, ~{Bb}, rue
~ 0003HauaeT MoOUTOBYIO UHBEPCHIO.

[TpumMeuaHue: yIO0OHO U3MEHSITh MAJTUTPY B MOMEHT 0TOOpakeHUst OOp/ropa: B 9TOM C/Tydae
TeKYIUH 0TOOpaykaeMblii 1IBET SIB/ISI€TCS 1iBeTOM Oopztopa. [y Toro, yToObI MpOoLecc U3MeHEeHHSI
TIA/TUTPBI He ObLT BUJIEH Ha 9KpaHe, ero cjieyeT MPOBOAUTh B Tpolieaype 00paboTKH KaZipoBOro
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npepbIBaHUs (BapuaHT — nocje komMaHzbl HALT).

7.3 boporop

Bopatop — Bugumasi 061aCcTh 3KpaHa, HaXOASIIAsICS 3a TIpeZiesiaMU MTUKCesiel, onpe/iesnsieMbIX
KakuM-i00 Bueope>kuMoM. LIBet 6op/ropa 3azaércst 6utamu 2..0 3aricbiBaeMbIX 3HAUEHUH B
nopthl #FE (RW, always) wiu #F6 (RW, always): ripu 3amnucu B 1iopT #FE BO3MO)XXHO yCTaHOBUTh
ugeta 0..7, ipu 3anucu B #F6 — 8..15. Cm. cTp. 42.

7.4 Adpecayusi BuGeopexumos

[n1st KaKI0TO BUIEOpeXHMa CyIIIeCTBYeT 10 /iBa Habopa CTPaHUII, U3 KOTOPBIX OCYIIeCTBIISETCS
BbIOOpKa BUIe0JaHHbIX. BeIOOp Habopa cTpanwull onpegensiet 6ut 3 nopta #7FFD (WO, always).
CTpaHu1[bl, COOTBETCTBYIOIIME eTUHUUHOMY COCTOSTHUIO 3TOTO OUTA, MPUBEAEHBI B OMTMCAHUSIX
PeXXUMOB B CKODOKax.

74.1 CTaHAapTHbIN ZX-pexum

Bri6opka u3 crpanuifbl 5(7). [TUKCem KaXk[0M CTPOKH COCTOSIT U3 OMT HeTIpephIBHOM OAMTOBOM
CTPOKH (TIOPSI/IOK BbIJJAUM OMT U3 OT/AEIBHOr0 OaiiTa — OT cTapiiero Oura K Miajiiemy).
HauanbHble cMelrieHrs 0aMTOBBIX CTPOK BBIUMC/SAIOTCS U3 HoMepa Y ctpoku (Y=0..191, Y=0 as
BepxHel CTPOKH) ciieAytoiiiuM obpa3om: pixoffset = { Y[7:6], Y[2:0], Y[5:3] } << 5, rae Y[m:n] —
BbIOOpPKA COOTBETCTBYHOIIIel OUTOBOM MOC/IeI0BaTeIbHOCTU U3 BeIMUMHEI Y, {} - KOHKaTeHalus
OUTOBBIX TIOC/IEIOBATE/ILHOCTEH B UMC/IO, << - CIBUT BJIEBO Ha YKa3aHHOE YUCJIO0 OUT C
3aro/THeHHeM MJIAJIINX OUT HY/ISIMH.

buTtoBast KapTa pexxuma /ieJIUTCS Ha KBaZipaThl 8x8 MuKcesield, KayKbli TaKOW KBaipaT UMeeT CBOM
OaliToBbIM aTpUOYT, pacroNoKeHHbIH 10 cMelieHuto attroffset = #1800 + Y*32 + X, roe X,Y —
KOOpAUHaThI KBafipata 8x8 nukcesneit (0,0 — BepxHuii eBbIi KBagpar, 1,0 — ero cocep cripasa u
T.1.).

LIBeT nuKcesisi, COOTBETCTBYIOILIETO eJMHUYHOMY OUTY, omipeziesnsieTcst 6aiftom arpubyTa attr Kak
{attr[6]. attr[2:0]}. LIBeT muKCesisi, COOTBETCTBYIOLIET0 Hy/lieBOMy OUTY — Kak {attr[6], attr[5:3]}.
YcraHoBneHHBIM OUT attr[7] MpUBOAUT K amnmapaTHOM neprofuueckoi (c neprogom ~1 I'iy)
WHBEPCHU BCEX CYMTAHHBIX U3 MaMsTH OWUT MUKCesel B rpefiesiax KBajpara 8x8 nukceneit
COOTBETCTBYIOILIETO aTpHOyTa.

7.4.2 ZX hardware multicolor

JlaHHBII pe)KUM COBIAZIaeT CO CTaHAAPTHBIM Z X-pe)KMMOM B UacTH BEIOOPKHU 0aliTOB MHUKCesew.
ATpubyT, B OT/IMUKE OT CTaHJAPTHOTO Z X-peXKUMa, MHAVBUAYATBHBIN y KaXKJ0r0 OaiiTa MAKCesIei.
Cwmemienue atpubyTa attroffset = pixoffset + #2000, rae pixoffset — cMelrieHre COOTBETCTBYFOIIIETO
OatiTa mvkcenedi. ViHTepriperarus OaliTa aTprbyTa Takast )ke, Kak B CTaHAApPTHOM Z X-pexXuMe.

7.4.3 ZX 256x192 16 uBeTOB

B aHHOM peXkuMe Z1Jis KayKA0ro 6/10Ka MUKCeIel IMPUHOM 8 U BBICOTOM 1 MUKCe/b TIPUBEEM B
COOTBETCTBHe OANT MUKCesel CTaHAapTHOTO Z X-peXkuMa, KOTOpbIi UMeeT cMeltieHue zxoffset. s
oToOpaskeHusi 6/10ka TIMKCesel cunThIBarOTCs 4 Oaifra:
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* byte0 — crpanuua 4(6), cmeiienue zxoffset + #0000
* bytel — crpanutia 5(7), cmetrienue zxoffset + #0000
* byte2 — crpanuiia 4(6), cmerrienue zxoffset + #2000
* byte3 — crpanuua 5(7), cmeiienue zxoffset + #2000

Kaxp1ii iuKce s 6/10Ka nmukcernel (cieBa HarpaBo) uMeet 1iBeta: {byte0[6], byte0[2:0]},
{byteO[7], byte0[5:3]}, {bytel[6], bytel[2:0]}, {bytel[7], byte1[5:3]}, {byte2[6], byte2[2:0]},
{byte2[7], byte2[5:3]}, {byte3[6], byte3[2:0]}, {byte3[7], byte3[5:3]}.

7.4.4 ATM 640x200 hardware multicolor

Pa3genum MaccuB riukcesnei 640x200 Ha 6/10KH, KaXXIbIM BBICOTOM 1 TIMKCe/Tb U IUPHUHON 16
(6;10km 16x1). BBegém koopauHaThl Takux 0/10koB X,Y ( BepxHuii jieBbiid 6110k — 0,0; ero cocef
cnpaBa — 1,0; cocen camzy — 0,1 u T. 1., X=0..39, Y==0..199). Beegém cmeienue offset = X +
Y*40. [Ins1 oToOpa>keHus: 6/10Ka MUKCeIeH CUMTHIBAIOTCA 4 OaiiTa 1Mo C/IeIyIOIIUM a/Ipecam:

* byte0 — crpanua 1(3), cmermenue offset + #0000
* bytel — crpanuua 5(7), cmettenue offset + #0000
* byte2 — crpanuua 1(3), cmetnenue offset + #2000
* byte3 — crpanwuna 5(7), cmelrienue offset + #2000

B mnipepenax kaxxoro 6710ka ecThb ZiBa OaiiTa MUKcesiel v fBa Oaiita arpubyToB. [/si 1eBbIX 8
TMKcesiel 6/10ka 6alT nrkcenelt — bytel, 6aiT arpudyToB — byte0; a1 paBbIxX 8 MMKCeseH,
COOTBETCTBEHHO, byte3 u byte 2.

Wnrepripetanys 6aiita arpubyTos: {attr[6], attr[2:0]} — 11BeT, COOTBeTCTBYIOLMI eJTUHUYHOMY
buty u3 Gaiita mukcenel, {attr[7], attr[5:3]} — 1BeT, COOTBETCTBYIOIIUI HY/IEBOMY OUTY.

7.4.5 ATM 320x200 16 uBeToB

Maccu nukcesneii 320x200 pa3gensieM Ha 6710k 8x1 ¥ BBOAUM MX KoopAuHaThl X,Y aHa/IOTUYHO
pexxumy 640x200 hardware multicolor. TpebGyemsie a5t oTo6pa>keHust 6710Ka 4 GaiiTa CYUTHIBAIOTCS
TI0 TeM ke ajpecaMm, uto U B pexxuMe 640x200 hardware multicolor. CocTtaBneHue nukceneu u3s
3TUX 4 GalT MPOM3BOAWTCS TaK ke, KakK U B pexkxume 256x192 16 1iBeToB.

7.4.6 ATM TeKkcToBbIl pexum 80x25

BBoaum pa3bueHre MacCcHBa cuMB0/108 Ha 0/10KU 2x 1, BBOAUM KOODHUHATHI TaKuX 0/10KOB X,Y
(X=0..39, Y=0..24). B ripegenax 6/10ka KO/l JIEBOTO 1 TIPABOT0 CUMBOJIOB ISym U 1Sym, a Takxe
COOTBETCTBYHOIIME UM OaiiThl aTpruOyTOB lattr 1 rattr CdUTBHIBarOTCS TI0 a/ipecam:

* lsym — crpanuua 5(7), cmeienve #01C0 + Y*64 + X
* lattr — crpanuua 1(3), cmemenue #21C0 + Y*64 + X
* rsym — ctpanuiia 5(7), cmerjenue #21C0 + Y*64 + X
* rattr — crpanuna 1(3), cmewenue #01C1 + Y*64 + X

Ha kaxapiii cumMBOsT 6aliT aTprOyTOB MpUMeHsieTCst aHaioruuHo pexkumy 640x200 hardware
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multicolor.

CranpaptHas npouuska [13Y «EVO Reset Service» MOXeT NpOM3BOAWTE 3arpy3Ky LIPU(Ta B
fontROM mipu ka>kzom copoce. [Ipegycmotpens! 2 koarpoBku: CP866 1 ATM-koaupoBKa
(mpuBezeHa Ha Puc. 1).

@ 8 ¥ + & & « 0 o B g ¢ SERN
4 4 0 9 &8 4 ¢ 0+ 4 4 L i ¥

U S T A T AR R R R T |
o 1 2 3 4 5 & 7 8§ 19 € = ¥ 3
& A B C b E F G H I J K L H H
P O R 5 T U UV W H Y 2 I N 1 * _

a b ¢ d e £ 9 h i j K 1. m n o
P 9 r 5 t u v Ww #H y z { I ¥ * B
% B I 44 1l no1 al I a4 8 4 4
'+t T -t & f 5 IF = 3 =
vt s o " 5E Fr b r el I "
E & 2 & pr J = x5 ¢ "IN R TN B
W A B U A E ® I # H H K a4 H H 0
n 4 P C T Y4 XK B b H 3 W 3 W Y b
W a & u 4 e @ 2 KB MM H K N0 H H o
n A P ¢ T Y ¥ B b H 3 W 3 Wl Y4 b

Puc. 1: ATM-kodupogka wpucgpma

7.4.7 ATM-nofo6HbI TeKCTOBLINW pexum 80x25 B og4HOW CTpaHuLe
DYHKLMOHUPYET aHaJIOTUYHO pexxumy 7.4.6, umesi ceyroLyr0 apecaLjyo:

* Isym — crpanuua 8(10), cmerjenune #01C0 + Y*64 + X

* lattr — crpanuna 8(10), cmerienue #31C0 + Y*64 + X

e rsym — crpanuna 8(10), cmemenne #11C0 + Y*64 + X

e rattr — crpanuiia 8(10), cmerenue #21C1 + Y*64 + X

[Tpumep pacyéToB aZpecoB CUMBOJIA U aTpubyTa, MPH yCJI0BUM UTO BUAeocTpanuiia 8(10) B
agpecax 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, #i1C LD A, #C7
SRL H SRL H
RRA JR NC, .L1
RRA LD A, #87
ADD A,L INC H
LD L,H L1 ADD A,L
LD H,A LD L,H
X0R A LD H,A
SRL H X0OR A
RRA SRL H
SRL H RRA
RRA SRL H
ADD A,L RRA
Lb L,A ADD A,L
SET 6,H LD L,A
RET SET 6,H

RET
7.4.8 3arpyska wpudyta anst TeKCTOBOro pexuma

PaspelieHue 3arpy3ku wpudra Bkarouaetrcs 6urom 2 ropta #BF (cMm. ctp. 42). O3Y mpudra numeer
00BéM 2 KnmobaiiTa, KaXK/Iblii CUMBOJI XPaHUATCS T10 azipecaM n*8..n*8+7, rie n — HoOMep CUMBOJIa
(0..255). O6pa3 cumBoJsia 8x8 rUKCceel XpaHUTCS TIOCTPOUHO CBepXy BHMU3, OWTHI B OaiiTax
TIpeCTaB/ISIOT MMKCe/IN CUMBOJIA C/IeBa Harpaso.

[Tocsie BK/IOYEHHs pa3pellieHust 3arpy3Ku puQTa 06as 3arvch MpoLieccopoM B aJ[pecHoe
MIPOCTPaHCTBO namsamu 1o azgpecy A (A=0..65535) npuBoguT K 3anucu makdice 1 B O3Y mpudra
o agpecy A & 2047.

BHnumaHue! B niponjecce 3arpy3ky O3Y mipudTa peKoMeHyeTcs BBIK/IHOUaTh NpepbIBaHUs WK
TIPOU3BOJUTH 3arpy3Ky B Ompe/ie/IéHHble MOMEHTbI OTHOCUTEe/IbHO CUrHaJjIa int, Tak Kak BXO[, B
npotielypy 00paboTKy mpepbIBaHUs TIPH BK/TFOUEHHOM pa3pelleHuH 3arpy3Ku mpudTa npuBeéT K
3arpy3ke B O3Y mipudra cinyvaiiHbIX 3HaUeHHH T10 C/Iy4YaliHbIM afipecaMm.

7.4.9 CuuTbiBaHMe WpPUGTa TEKCTOBOIO pexnma

CuntsiBanue npoussoguTcs nytém uyrenus nopra #0EBE (cm. cTp. 22), B KOoTOpOM npy
BK/TFOYEHHOM TKECTOBOM PeXXKMMe UMTaeTCsl TeKYILIMii oToOpakaeMblii Ha 3KpaHe 0alT KapTUHKU
cuMBoJIa. M3 3TOTO Cr1efiyeT, uTo /it KOPPEKTHOTO CUMTHIBaHUS IPUQTAa He0OXOAUMO PUMEHSITh
CreLaIbHyo NpoLefypy C TOYHbIMU 3aJepyKKaMy OTHOCUTe/IbHO Hayasla CUrHasla IpepblBaHus
TIpY CrieLdanbHO ChOPMUPOBAHHOM COZIep>KMMOM TEKCTOBOTO 3KpaHa. [IprMep Takoii rpoLeypsl
JaH B daiine fontread.src
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7.5 ULAPLUS

Mopudukaruss ULAPLUS paciivpsieT naquTpy CTaHgapTHOro ZX-pexkuma u pexxuma ZX hardware
multicolor.

[1py BK/IFOUEHHU JAHHOTO peXXxuMa UCIonb3yeTcs gornonHurensHas ULAPLUS-nanuTpa, He
CBsI3aHHAsl C OCHOBHOM. VIHTempeTarys Oaiita aTpubyTOB attr:

*  6urhl 7:6 — BbIOOpP 0fHOM 13 4 oAnanuTp naautpsl ULAPLUS

e  6ursl 5:3 — BeIOOp HOMepa 11BeTa PAPER

*  6ursl 2:0 — BeIOOp HOMep 1BeTa INK
[Manmutpa ULAPLUS umeet 64 1o3uriyu 1 3a/1aéT LIBET CJIeIYIOIIAM 00pa3oM:

* 1BeT PAPER — u3 s/ieMeHTa Na/juTpbl C HOMepoM attr[7:6]*16 + attr[5:3] + 8

* 1uBeT INK — u3 s/ieMeHTa MajuTpsl C HOMepoM attr[7:6]*16 + attr[2:0]
Kaxxast mo3u1ust maauTphl — OANUT, KOTOPBIM 3aJaéT 1[BET CeAYIOIMM 00pa3oMm:

e 3enéHbld — OUTHI [7:5]

*  KpacHsbiii — 6uThl [4:2]

e Cunuii — 6utsl [1:0]

Hns ycranoBku ULAPLUS-nianutps! U /151 BK/IOUeHus-BbIK/IoueHus pexxuma ULAPLUS
vcrnonb3yrorcs rnoptel #FF3B u #BF3B.

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

Brikmrouenune ULAPLUS:
ULAP_ON LD BC, #BF3B

LD A, #40
ouUT (C),A
LD B, #FF
LD A, #00
ouUT (C),A
RET

YcraHoBka snemenTta naautpel ULAPLUS:

20



Ba3zosas koHguzypayus ons ZX Evolution

ULAP_SET LD BC, #BF3B
LD A,<palette element number> ;0..63
OUT (C),A
LD B, #FF
LD A,<palette entry G3R3B2> ;0..255
OUT (C),A
RET
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8 ApxuTeKktypa: NnopTbl UTeHUA KOHdurypauyum n NMi

[laHHBIN pa3zes onvchiBaeT CpeiCTBa, TI03BOJISIOLIME TPOrPaMMHO CUMTaTh KOH(PUTYPALIKIO
NaMsTy U aJUTPy KoMIbloTepa. JlaHHble cpe/icTBa Mpe/jHa3HayeHbl B OCHOBHOM /ISl
MCTI0/Ib30BaHUs B Tipotieype o6pabotku NMI.

8.1 NMopm #BF (umeHue)

[Topt #BF no3BossieT unTarth CBOE cofepkumoe (CM. CTp. 42).

8.2 NMNopm #xxBE (umeHue)

[Mopt #xxBE nipeiHa3HaueH [/t YTeHUs1 KOHPUTypaLuy TIaMsITH U MaIuTPbl KOMITbIOTEPA.
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IHopm Onucaxue

#00BE..#07BE | l1HeepcHblIll HOMeD BK/TIOUeHHOMW CcTpaHuLIbl. Pacripesenenue:

RO #00BE. #03BE — Homepa ctpanur g5 okoH #0000..#3FFF, #4000..#7FFF,

always #8000..#BFFF u #C000..#FFFF coOTBeTCTBEHHO /17151 HY/IeBOM KapThl MaMsITH,
#04BE. #07BE — HOoMepa cTpaHML] [11 €JUHUYHOU KapThl IIaMATH.

#08BE butel «ramnrom» (cM. ctp. 11). TTopsigok 6uToB: 6UT O — COOTBETCTBYET HOMEPY

RO CTpaHuIlbl, cautaHHOMY U3 iopta #00BE, 6ut 1 — Homepy u3 nopta #01BE u T.71.

always

#09BE burtel «dos7ffd» (cm. ctp. 11). [Topsimok Takoi e, Kak Ajist iopta #08BE.

RO

always

#0ABE [TocnenHee 3anurcanHoe 3HaueHue B 1opT #7FFD.

RO

always

#0BBE ITocneguee 3anucanHoe 3HaueHue B ropT #EFF7.

RO

always

#0CBE [TocnenHee 3amrcaHHOe 3HaUeHHe B MOPT #xx77. PacripezeneHye OUT:

RO 6uThl 3:0 — COOTBETCTBYIOT OUTaM AaHHBIX 3:0 mopTa #xx77,

always out 7 — cootBeTCTBYeT OUTYy afapeca A14 npu 3amucu B #xx77,
out 6 — ouTy agpeca A9,
our 5 — buty agpeca A8,
ouT 4 — uHAMLMpPYeT cocTosiHUe curdana DOS: ecu BkimoueHo T[13Y TR-DOS
CTaH/IapTHBIM MeTozIoM (uepe3 BXof B #3Dxx), To 1, nHaue 0. IToT OUT
ripeJjHa3HayeH /151 onpezenieHus ¢akra, uto B NMI npoun3soién Bxog U3
BK/MoueHHoro uepe3 #3Dxx [13Y TR-DOS. 3tot 6uT ocraércs B 1, 1oka
WCTIOJTHSIeTCS Ko, U3 BKtoueHHOM 110 NMI ctpanuisl #FF B obnactu
#0000..#3FFF nipu ycioBuH, 4TO B 3Ty 00/1aCTh He BK/I0Yasock O3Y uepe3 ropt
#3FF7 v #37F7.

#0DBE YreHue TeKyliero oroopakaeMoro 1geTa. [TpeHa3HaueH /1151 UTeHUs TIa/IUTPBI.

RO dopmar cuMThIBAEMOTr0 3HaYeHUsI COBMazaeT ¢ (popMaToM 3aluCbIBAEMOTO

always 3HaueHus1 B opT #FF npu ycTaHoBKe NmaauTpsl (CM. CTp. 15), 3a UCK/IIOUeHUEM
6uToB 2 U 3, KOTOpbIe He onpede/eHbl. [1poliefypa CUNTHIBAHUS TTAATPbI
aHaJIOrM4yHa npouesype 3anvcu (CM. cTp. 15), HO NpOM3BOAWTCS UTeHMe TIopTa
#0DBE BmecTo 3anucu riopta #FF.

#0EBE YreHue TeKyIiero oroopakaeMoro 0aiita B TeKCTOBOM pexkume. [TpeaHa3HaueH

RO JJ1S1 CYUTBIBAHUS LIPUQTA.

always [Tpumep cunThiBaHUS NPUBESEH B (aiine fontread.src

#0FBE BuTsi 3:0 — uTeHre Moc/iefHEr0 YCTaHOBIEHHOTO 1{BeTa 6opatopa. 3Hauenusi 0..7

RO always — LIBET, yCTaHOB/eHHbIX 3anucklo B nopT #FE, 8..15 — B mopt #F6.

#10BE UreHue miajjiiei 4acTy aJjpeca arnmapaTHOM JI0BYIIKH

RO

always
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#11BE UrteHue cTaplliell YaCTH afipeca arnrapaTHOW JIOBYIIKA

RO

always

#12BE butel 3amuTe! oT 3anmcu (cm. cTp. 12). ITopsaok Takoit ke, Kak /i opTa
RO #08BE.

always

AJITOpUTM BOCCTaHOBJ/IEHUS COCTOSIHUSA [UCIieTyepa CTPaHuLL:
1. 3armceiBas B opt #xFF7, BocctaHOBUTH OUTHI «dos7ffd».
2. Ecnu cTpaHuiia B JaHHOM OKHe IaHHOU KapTel naMsati — ROM nnmu RAM ¢ Homepom
MeHee 64, TO BOCCTaHOBUTbD €€ 3arnrcbio B #XFF7 ofHOBpeMeHHO ¢ TTyHKTOM 1.
3. [Hns Bcex ctpanul] RAM c HomepoM He MeHee 64 BOCCTaHOBUTEL HOMeDP 00NO/HUMENbHOU
3arrchblo B 1opT #X7F7.

8.3 lNopm #BE (3anucb)

3armcek B opt #BE npoucxogut npu Beixoze u3 obpadotunka NMI. ITogpobree cM. cTp. 25.

8.4 NMopm #xxBD (3anucb)

Cy>kuT [i71s1 yCTaHOBKM aJipeca arnrnapatHoi oByku: #00BD — ycTaHaBivBaeT MiaZiyto 4acTb
azpeca, #01BD — crapiyto uacTb. Pa3periiaercsi cpabatbiBaHHe JIOBYIIKH OUTOM 4 nopta #xxBF
(cm. cTp. 42).

AmnmapatHasi JIoByIIKa paboTaeT CeAyroIM 006pa3oM: ecii MPOLeCCOpP BBITIONMHSET UK M1 ¢
yKa3aHHOTO ajjpeca (YMTaeT OMKOJ KOMaH/ibl), eMy He3aMeAIuTebHO npuxoauT curdan NMI u co
cenyroler KoMaH/ bl npoucxoaut Bxof B NMI (cMm. Huke). [1pu 5TOM, B OT/IMUMeE OT APYTUX
MetozoB Bxoga B NMI, curnan NMI nogaércs cpasy xe, a He ofHOBpeMeHHO ¢ curHanoM INT.

ITpumeuarue: ocsie Bxoga B NMI npu cpabaTbIBaHUM JIOBYIIKYA OHA OCTAETCS Pa3peréHHOMN.

8.5 Bxod 8 NMI

[Mocne nogauu NMI (cwm. cTp. 7) rpolieccop NMpoy3BOAUT CaeyrolIue JeiCTBUS:
1. CoxpansieT afpec cieyroiiel KoMaH/bl Ha CTeKe.

2. 3aroMuHaeT COCTOsiHUe pa3peléHHoCTH npepbiBaHuii INT B duiare IFF2, ripu sTom
3anpenias AanbHeiue rpepbiBanusi INT ounctkoii ¢iara IFF1.

3. HauwnHaert BbINOMHATHL NporpamMmy c azpeca #0066.

B momenT nogaurt NMI nioc/ie uteHMsi MpoLjeCCOPOM OUepeIHOrO OMKoZa B LuK/e M1 npoucxogut
nozacraHoBka B okHO #0000..#3FFF nocnenneit (c HomepoM #FF) ctpanuiisl O3Y, rae qo/mkeH
pacriosiaratbcst 06paboTUMK HeEMaCKUpPyeMOro TipepbiBaHus. TakuM 00pa3oM, BTOPOU OMKOJ, yKe
cuuThiBaeTcst U3 ctpanuibl #FF mo agpecy #0067, B TO BpeMsi Kak TepBbIi OMKOJ, MOXKET ObITh
CUMTAaH KakK 13 TOTO MeCTa, TZie MPOL[eCCOP BBIMOIHSII MPOrpaMMy, Tak U ¢ agpeca #0066 Tekyliei
ctpanulibl B okHe #0000..#3FFF.

W3 BBIlLIEONMCAHHOTO C/Ie[yeT, uTo /s KoppeKTHOro Bxoja B NMI cienyeT UMeTh Kak B TeKyllel
ctpanuiie B okHe #0000..#3FFF (Bk/touasi Bce cTpaHuifpl [13Y, KOTOpbie MOTYT OBITH BK/TFOUEHBI B
3TO OKHO), Tak U B ctpaHulie #FF O3Y o cmenenuto #0066 komanay NOP.
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Tak Kak KOMITbIOTep TIPHU HeOOXOAMMOCTH TTPOM3BOJUT MOJK/TI0UeHre TIoceqHel ctpaHurbl O3Y
riocsie Beiaun NMI v nocniegyroiero nukia M1, to B ciayuae npuxoga NMI B MomMeHT
BBITIO/THEHUSI MHOTOOTIKO/IOBOM KOMaH/ibl (HaripuMmep RLC [ IX+0]), pacrionokeHHou B O3Y B
okHe #0000..#3FFF, Bo3Mmo)xeH HeKOppeKTHBIH BxoZ B 06paboTunk NMI. Kpowme Toro,
HEKOPPEKTHBIN BX0/, BO3MO)XEH TaKKe U B CIeyIOIINX C/Iydasx:

* Crek 0b11 ycTaHoBseH B azpeca #0000..#3FFF.
* 3amnuch Ha CTEK MPOrpaMMbI HapylaeT eé GyHKIIMOHUPOBAHUE.

Hauano curnana NMI conaziaeT ¢ HauasioMm curHasa INT, TakuM o6pa3oM B ciTydae pa3periéHHbIX
npepeiBanmii INT, Gyzet BoimosiHeH Bxog B NMI emecmo Bxoga B INT. I1pu Beixoze u3
obpaboturika NMI ciieiyeT uMeThb 3T0 B BUAY U IMPU HEOOXOAUMOCTHU TIPO/I0/KATh BLITIOIHEHHE
nporpaMmsbI ¢ obpaboTturika INT. B ciyuae nogaunt NMI uepes nopt #BF curaan NMI Takke
NIPUZET COBMECTHO co cieaytoiiuM curHanoMm INT. OoHako, Tipy cpabaThiBaHUM arriapaTHOM
noBymmky curdan NMI npuxoguT HermocpeiCTBEHHO B MOMEHT CcpabaThIBaHuSI.

PekomeH1yeMbiii anroputm Bxoza B NMI s ciyyast, Korza TpeOyeTcst TPO/I0/DKUTE BBITIOTHEHKe
TIPOTPaMMBI:

1. Cpa3sy nocse Bxozna B NMI (komanza 1o cmelrienuto #0067 B nociefHeit crpanuiie O3Y)
COXPAaHUTH COZEPKUMOE PErnucTpa CTeKa B MpeHa3HAYeHHYIO /1JIs1 3TOrO STUerKy MocaeIHen
ctpanuLibl O3Y.

2. TlepecTaBUTH CTEK B MECTO, BblJle/IeHHOE B ocyiegHer ctpaHuLe O3Y.
CoxpaHUTb BCe PerucTpbl MpoLieccopa Ha CTekK.

4. Y3HaThb COCTOSIHME pa3pelléHHOCTH MpepbiBaHui MyTéM cunThbiBaHUs (ara IFF2 komanzmoit
LD A, Rumu LD A, I.

5. TIpu HEOOXOAMMOCTH CUMTATh TEKYIYIO KOH(PUTypalHio KoMibioTepa U3 optoB #xxBE.

8.6 Bbixoo u3z NMi

PekomeH/1yeMbIii a/irOPUTM BbIXoZa U3 06paboTurka NMI:

1. Ecmm o6paboturik NMI BeimonHsn komauzabl DI v EI, To ciieiyeT BOCCTaHOBUTD duiar
IFF2 niporieccopa (Temu >ke KoMaHAaMu). [Ipu 9TOM Hazlo CieuTh, YTOOBI 10 MOMEHTa
BbIxoZa 13 NMI He nipousonno npepsiBaHus INT.

2. BocCCTaHOBUTH peruCTphl NpoLieccopa.
[TepecTaBUTh yKa3aTesb CTeKa Ha CTeK IIPOrpaMMmBbl.

4. Bemonuauts Komanay OUT (#BE) , A. [lanHast KoMaH/ja He BIUsIET Ha COZlep>KUMoe (hiaroB
Yl PErMCTPOB MpoLeccopa. 3anucbiBaeMoe 3HauyeHre UTHOPUpYyeTcs. [laHHbIN 1Iar yKa3blBaeT
KOMIBIOTEPY, UTO MOC/Ie BBITIOJIHEHUS ciieAytolieit KomaHabsl RETN ciieyeT OTK/IHOUUTD
MarnmnuHr TocsieaHei crpanuiibl O3Y B obmacte #0000..#3FFF ¢ 11e/1610 MPOJ0/DKeHus
HOPMAaJ/IbHOT'O BbITIO/THEHUS TTPOTrPaMMBl.

5. Cpasy xe nocsie koMaH el OUT (#BE) , A BoinosHuTh KoMaH iy RETN. B niporiecce
BBITIOJIHEHUS 3TOM KoMaH/bl B okHe niporjeccopa #0000..#3FFF BkatounTCsi BMeCTO
nocnenHer crpanrubl O3Y 3aaHHas AUCIeTUepoM CTPaHULIA Y TIPOLIeCCOP TTPOAO/DKUT
BBITIO/THATH MPEPBAHHYIO MMPOrPaMMmy.
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IlpumeuaHue: BBIK/IFOUEHME TIOCTAaHOBKU NOC/IegHeN cTpaHuLbl O3Y npoucxoauT Ha 20U 1o

nopsiIKy curHan M1 nipoiieccopa noc/e 3anvcy B nopt #BE He3aBHMCHMO OT TOro, Kakve KOMaH bl
BBITIO/THSIFOTCS] B 9TOT MOMEHT.

B MomeHT BbinosiHeHUst koMaH/ibl RETN rporcXoAuT KOMMPOBaHKs COCTOSTHUS pa3pelléHHOCTH
npepbiBanuid INT u3 ¢nara IFF2 B ¢nar IFF1.

Komanzpt DI v EI ycranaBnuBaroT duiaru IFF1 u IFF2 B ogriHakoBoe cocTosiHve, TaKUM 00pa3oM B

CJ/lyuae BBITIOJTHEHUS 3TUX KOMaH/| B 00paboTunke NMI, mocnexyroiasi Komadza RETN He usmeHut
COCTOSIHHE pa3pelIéHHOCTH MpepbIBaHUH.

9 ApXUTEKTypa: NopThbl BBOAA-BbiBOAA

9.1 Nopm #FE

[TopT cuMThIBaHUS COCTOSIHUS KJIAaBUATYPhl 1 MarHUTO(OHHOTO BXO/[a, TTOPT YCTAHOBKU OUTa
buriepa, 61MTa MarHuTO(OOHHOTO BBIXOZA, I[BeTa bop/topa.

ITopm | OnucaHue
#xxFE | UreHue:
RwW 7:1 6: tape_in 5:0 4..0: keyboard
always
3aruce:
7..5: He UCIL. 4: beeper 3: tape_out 2..0: iiBeT Gopatopa

UreHue KIaBUaTyphbl MPOUCXOAUT CTaHAAPTHBIM A/isi ZX-Spectrum crmocobom — ycTaHOBKO#H B 0
azipecHbIX 6uT A15..A8, COOTBETCTBYIOLMX TPeOyeMbIM psifiaM, JJaHHbIe BCeX BLIODAHHBIX PsZIOB
cknagpiBatoTcs 1o AND, pe3yssraT Bo3Bpaijaetcs B ourax 4..0. UteHre mpoucxoquT 6e3 wait'os.
MarunuTtodoHHbIN BX0A — OTAe/bHbIN BXof ZX Evolution.

9.2 NMopm COVOX (#xxFB, WO always)

[TopT nipeaHa3HaueH /7151 BbIBOJA 8-OMTHOTO 3ByKa. 3BYyK BBIBOJUTCS Ha OWIepHBIN BLIXOZ, NPU
TOMOLLY IIUPOTHO-UMIY/IbCHOW MOAYJISILIMU C 4aCcTOTOM OKosio 218 KI'1. 3anuceiBaembie

3HaueHus1 — 6e33HakKoBbIe OTCUETHI OT 0 10 255. [MTocse 3amucy B opt #xXFB OurepHsIi BBIXOZ
HayrHaeT pabortats B pexxume COVOX'a BIIoTh [0 mocsieyoieit 3arvcy B opt #FE, nmocsie yero
OWmepHbI BBIX0/ HAaUMHAET paboTaTh B 0OBIYHOM PeXUMe.

9.3 NMopmbi AYIYM
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INHopm | OnucaHue

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

RW Urenue — yreHue copepkumoro perucrtpa AY/YM
always

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

WO

always

9.4 NMNopm Kempston Joystick

Kempston Joystick — nsTvkHOMOUHBIA MaHUTYASTOpP. [103BO/MSET yNpaBaATh NpOrpaMMamH, B
KOTOPBIX peaM30BaHa MozepKka 3Toro MaHumysnstopa. ObpaiijeHre K opTy MaHUIY/IsATOpa
TIPOUCXOAWT B Oe3BaliTOBOM peKUMe.

ITopm | OnucaHue

#xx1F | UreHue 3HaueHUs M3 IOPTa M103BOJIAET MOJIYYUTh COCTOSIHHE UTPOBOIO MaHUITY/IATOPA.
RO dopmar HaiiTa MoyUeHHOTO 3HAYeHUsI:

noshad | 7.

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

Fire — 1: Ha)kaTa kHONKa «OroHb» Ha MaHunynsaTope, 0: He Hakara;
Up — 1: HaxkaTa KHOmKa «BBepx» Ha maHunysarope, 0: He Ha)kara;
Down — 1: HakaTa KHOTKa «BHU3» Ha MaHunynsTope, 0: He HaXara;
Left — 1: Ha>kaTa KHOTIKa «BsieBo» Ha MaHumyssATope, 0: He Ha)KaTa;
Right — 1: Haxata kHomka «BripaBo» Ha manunynsTope, 0: He Hakara.

9.5 NopmsbiI Kempston Mouse

Kempston Mouse — vHTep@elic MaHUIY/IATOPA TUMA «MbllIb». [103BOJIsIET yIPaBAATh
TporpaMMaMHu, B KOTOPBIX peasii30BaHa Mojep>kKa 3Toro Manumnyssitopa. ObpaiijeHue K opTy
MaHHUMY/ISITOpa MPOMCXOAUT B O€3BaliTOBOM peXUMe.

HO,E[,Z[EP)KI/IB&I-OTCH TPEXKHOIIOYHbIE MBILIH, a TdK K€ MBIIIb C KO/IeCOM.

27




Ba3zosas koHguzypayus ons ZX Evolution

IHopm | OnucaHue

#FADF |UreHue nopra M0O3BOJISIET ONPEe/IUTh COCTOSHUE KHOMOK Y TOTYUHUTh CUeTUMK
RO II0BOpOTa KoJieca.
always | ®opmar OaiiTa OTyYeHHOTO 3HAYEHUS:
7..4: Wheel counter 3:1 2:MMB |1: RMB |0: LMB
*  Wheel counter — cueTunk 1oBOpOTa Kojeca;
*  MMB - 0: Ha)kaTa cpefiHsIsI KHOIKA MbIILIH, 1: He Ha)KaTa;
* RMB - 0: Ha)kaTa npaBasi KHOIIKA MbILLH, 1: He Ha)Kara;
e LMB - 0: Haxkara JjieBasi KHOITKa MBIIIY, 1: He Ha)kara,

#FBDF |UteHue nopra MO3BOJISIET OMpPee/INTh 3HaUeHUe CYeTUHMKa KOOPAUHATHI X TTOI0KEeHUs

RO MBILLIN.

always

#FFDF |UteHue nopra MO3BOJISIET OTpee/IuTh 3HaUeHWe CYeTUMKA KOOPAUHATHI Y TOJIOKEHUS
RO MBILLIN.

always

B ciiyudae ecsiu Mbliiib He 0OHapy»keHa, U3 TIOPTOB CuuThiBaeTcs 3HaueHre OxFF.

9.6 NopmbI ynpassieHusi Yacamu u NVRAM

Hocryn u ynpaBienre yacamu ¥ NVRAM niporpaMMHO COBMECTHM C LIMPOKOM pacripoCTpaHeHHOH
B 9KC-CCCP cxemoti Gluk Clock (ocHoBanHo# Ha Mukpocxeme K512BU1 v DALLAS 12877,
12877A).

INHopm | OnucaHue

#EFF7 |70t 6uT 3TOTO TIOpTa yTIpaB/sieT JOCTYIIOM K siueiikaM uacoOB B HETEHEBOM PeKMMe:
WO * yCTaHOBKa OuTa 7 — paspelliaeT JOCTYTI;

noshad * cHsiTHe GWTa 7 — 3arperaer JOCTyIL.

3HaueHue mocse copoca — 0.

Buumanue! OcTtasnbHble OUTBI 3TOTO Write-only mopTa UCTOB3YIOTCS AJ1s IPYTHX Tiefiel.
Cwm. cTp. 42.

#DFF7 | 3anuchk B 1OpT ycTaHaBiuBaeT azpec ssueliku (0x00..0xEF).
WO
noshad |IIpumeuanue: B TeHeBOM pexkume 1iopT #DEF7 noctyrneH He3aBUCHMMO OT COCTOSIHUSI
6uta 7 nopra #EFF7.

#DEF7
WO
shadow

#BFF7 |UreHue/3anuch sTYeiku.
RW
noshad | IIpumeuaHue: B TeHeBoM pexxuMe 1opT #BEF7 nocTymneH He3aBUCHMMO OT COCTOSIHUS
6uta 7 mopra #EFF7.

#BEF7
RW
shadow
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Tak Kak yachl KomnbioTepa ZX Evolution ocHoBaHbl Ha MukpocxeMe PCF8583, To coBMeCcTUMOCTb
obecrieunBaeTCs MyTeM SMYJISILIAH.

OcobeHHOCTH SMYJISLU:

* Tloppmep>kuBaetcs 3arvck/uTeHue Bcex sueek NVRAM (0xO0E...0x3F), no6aBneHa
BO3MOKHOCTb JJOCTYTIA K JAOTOJTHUTE/bHBIM T10J1b30BaTe/ibcKuM stueiikam (0x40..0xEF);

* Tlopzmep>xuBaeTcs UTeHUe BCeX sgueeK , HeCcylux AomnonHuTenbHble gyHkuyuy (0x00..0x0D);
* Ilopnep>xuBaeTcs 3aluCh siUeeK, YIpaB/IsolUX BpeMeHeM:

0x00 — peructp cexkyHz;

0x02 — peructp MUHYT;

0x04 — peructp yacos;

0x06 — perucTp JHs Hezeu;

0x07 — peructp fHs MecALa;

o Uk W

0x08 — peructp mecslia;
7. 0x09 — peructp rozga.

* (CrarycHble STUeliKM BO3BPALLAIOT C/IeAYIOL1e 3HAUeHUS:
1. Ox0A — Bo3Bpaujaet 3HaueHue 0x00;

2. 0x0B — Bo3Bparraet 3HaueHne 0x02 (HOCTyTeH Ha 3amMCh — YCTaHOBKa OuTa
data mode);

3. 0x0C — Bo3Bpaiiaet 3HaueHue 0x00 (moageprxuBaeTcsi coctosiHue update flag),
CMOTPH HIKe [IOTIO/THUTEe/bHbIe pyHKIMK perrctpa 0x0C;

4. 0x0D - Bo3Bpajaet 3HaueHre 0x80, CMOTpU HIKe [IOTIO/IHUTe/TbHbIe (PYHKLIMU
peructpa 0x0D.

* CrarycHas siuetika 0x0A umeeT JOMONMHUTEbHBIN (QYHKIIMOHA.

B a7y sideiiky 3anuchiBaeTcs afipec crpaHviibl EEPROM (sHeproHe3aBHCHMOM TTaMsITH)
ATMEGA128.

* CrarycHas siueiika 0xOC vMeeT [JOTIOJTHUTETbHBIN (PYHKIIMOHAJI.

Homep Outa | Ha3Banue DyHKLIMSA

0 Write: RESET_PS2_BUF 3anuce: Yrpasnset copocom Oydepa koo PS/2
Read: NUMLOCK_STATE | knaBuarypsl. B ciyuae ecyii OUT ycTaHOB/EH B 1,
nporcxoauT copoc Oydepa koo PS/2 KiaBuarypbl
(cm. 19.6.2).

Yrenwne: Urenne cocrtosHus Num Lock Led na PS/2
K/aBuatype. B ciyuae ecyii 6ut ycraHoBneH B 0 —
Num Lock Led He akTHBeH, ec/iu ycTaHOB/eH B 1 -
Num Lock Led akTuBeH.

1 CAPS_LOCK_STATE Ynpasssiet coctossHueM Caps Lock Led Ha PS/2
K/IaBUaType (3HaueHUe CoXpaHsieTcs). B ciiyuae ecin
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6ut ycraHoBneH B 0 — Caps Lock Led He akTuBeH,
ecsy ycraHoBreH B 1 - Caps Lock Led akTuBeH.

Read: SD_WP_STATE

Yrenue: UreHue cocroguus Write Protect SD
KapTel. Ecimn 6uT ycraHosseH B 0 — 3amuch Ha SD
KapTy HeBo3MoykeH. Ecyin OuT ycraHoBsieH B 1 —
3arnuch Ha SD KapTy paspellieHa .

Read: SD_PRESENT

Yrenune: Craryc HaxoxzeHus SD KapThl B pasbeme.
Ecnu 6urt ycranosneH B 0 — SD kapra He
ycraHosseHa. Eciiu 6uT ycranosnen B 1 — SD
KapTa HaXxOAWUTCS B pasbeMe.

Read: UPDATE_FLAG

Yrenue: YcTaHOB/IEH B 1, eCii U3MEHUTOCH
cocTosiHue peructpoB Bpemenu RTC. 0 —
COCTOSIHME He U3MEHUIO0Ch.

Write:
ENABLE_EEPROM_READ

3anuchb: Yrpasssiet goctyriom K EEPROM
(sHeproneszaBucumon namat) ATMEGA128. B
ciiyuae ecsi OUT ycraHoB/ieH B 0 — ZI0CTyTIa HeT,
eC/IM YyCTaHOBJ/IeH B 1 — OCTYII pa3peLLeH.

* CrarycHas siuetika 0x0D viMeeT [OTIO/THUTE/NbHBIN (QYHKIIMOHAJI.

Homep 6uta

Hassanue

DOyHKUUA

0

Read: LEFT_CTRL_STATE

Yrenne: UreHue cocrossHus kKnasum Left Ctrl
KnaBuatypsl PS/2. Eciu 6ut ycraHossieH B 0 —
K/IaBMIlIa He Ha)kaTa. Ecyii OuT ycraHoBieH B 1 —
KJIaBMIlla HajKara.

Read: RIGHT _CTRL_STATE

Urenue: UteHue cocrosiHus KnaBuiu Right Ctrl
KaBuatypel PS/2. Eciu 6ut ycraHosieH B 0 —
K/IaBMIIIa He Ha)kaTa. Ecyiu OUT ycraHoB/ieH B 1 —
KJIaBHIlIa HaKaTa.

Read: LEFT_ALT_STATE

Urenue: YteHue cocrosiHus KnaBuiim Left Alt
KaBuatypbl PS/2. Ecnu 6ut ycraHosieH B 0 —
K/IaBUIIIa He Hakata. Ecyii 6t ycraHoBneH B 1 —
K/IaBHIlla Ha)kaTa.

Read: RIGHT_ALT_STATE

UYrenue: Yrenue cocrosiHus knaBumu Right Alt
[Alt Gr] knaBuatypsl PS/2. Eciu 6uT ycTaHoB/eH B
0 — k1aBuIIa He Hakata. Ecyin 6uT ycraHoBseH B 1
— KJ/IaBUIlIa Ha)Kara.

Read: LEFT_SHIFT_STATE

Yrenne: UreHue coctoguus kiasuiu Left Shift
KaBuarypsl PS/2. Eciu 6ut ycranossieH B 0 —
K/IaBMIIIa He Ha)kaTa. Eciiu OUT ycTaHoB/IeH B 1 —
KJ/IaBHIIIA Ha)Kara.
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5 Read: RIGHT_SHIFT_STATE |Urenue: Urenue cocrossHus KnaBuiim Right Shift
knaBuatypsl PS/2. Ecu 6ut ycranossneH B 0 —
K/laBHIlla He HaXkaTa. Ecyii 6ut ycraHoBneH B 1 —
KJ/IaBUIIIA HaXKara.

6 Read: F12_STATE Yrenue: UteHue cocTosiHUS KiaaBuilu F12
KnaBuatypbl PS/2. Ecnu 6ut ycraHossieH B 0 —
K/IaBUIlIa He Hakata. Eciiu 6ut ycraHoBneH B 1 —
KJIaBMIlla HajKara.

7 Yrenue: Bcerga Bo3Bpailjaercs 3HaueHue 1

® OHepaHI/IH YTeHUs 3HAUEHUS SUeHKU SIB/ISeTCS BaAUTOBOM U 3aHMMaeT HeOOoJIbIIoe KO/I-BO

TaKTOB (UTeHHe TIPOMCXOJUT U3 BHyTpeHHUX pervctpoB ATMEGA128, nybnupyrommx
3HaueHus1 B PCF8583);

* Orepaljyu 3aMycy 3HaueHUs TUeHKU SIB/ISIeTCS] BAMTOBOM M 3aHMMaeT ZI0CTaTOYHO OO0JIbIIIoe
KOJI-BO TaKTOB (IJMKJI 3aITUCH B STYeMKy BK/IHOUaeT JTar 3anucy 3HaueHusi B PCF8583).

9.6.1 UteHune Bepcun 6a3oBoil KOH(purypayun/éytTnoagepa.

[Mpuknagnroe 1O rMeeT BO3MOXXHOCTh CUMTHIBATh BEPCHIO/Ha3BaHUe 0a30BOI KOHGUTyparvy 1
oytnoagepa ZX Evolution. O6paiiieHue K 3ToMy (YHKLIMOHATY TIPOUCXOAUT Uepe3 IMOPTEI
ynpasyieHus yacamu ¥ NVRAM (cm. 119.6) Tak, Kak OyATO 3TO pacimpeHue GyHKI[MOHAA
smynupyemon m/cx 12877.

Buaumanme! [Joctymn Bo3moxkeH eciu 6uT yrpasssiroiuii goctynom K EEPROM ycraHosnen B 0
(T. e. ecniu oTkMtoueH goctyro K EEPROM).

3amnuchbio 3HaueHus B Jt00yto u3 siueek c agpecamu 0XF0..0xFF Mo)kHO BBIOpaTh, uTo Oyzmer
CUMTBIBATbCS. [IOMyCTUMBI C/IeyIOIIMe 3HAUEHUS:

* 0 — Bepcus 6a30BOI KOHUTYpaLIWH;
* 1 — Bepcus Oymioazepa.

[lnvHa JaHHbBIX Bepcuu cocTaBysieT 16 6aiT (cootBeTcTBeHHO stueiku 0xF0..0XFF) u umeer
cienyroiuii hopmar:

* 0xFO0..0xFB — 12 Gaiit, Ha3BaHHe Bepcuu B KogupoBke ASCII (ecyiv Ha3BaHMe Kopoue 12
0aliT, TO JOTIOTHAETCS HY/ISMK);

*  O0xFC..0xFD — 2 6aiir (little endian), jara u 6uT pesv3sa (ecsu OUT He YCTaHOBJIEH, TO
CUMTaeTCs, UTO BepCUsl TeCcToBast beta);

* OxFE..OxFF — 2 6aiiT (little endian), CRC 3Hauenue nipourmBki. CRC cuutaetcs asist daiina
npomBKU AVR (zxevo_fw.bin) u He uMeeT ripakTryeckoro cmbicia ayist Z80.

dopmar yrnakoBKM JjaThl ¥ OWTa penusa:
e 7 06ur OXFD — 0: TecTtoBas BepcHs; 1: opUIMAIBLHBIN pesn3;
* 6..1 6utsl 0XFD — rog Beinycka penusa, 3Hauenus 0..63 coorBercrBytot 2000..2063 ropam;

* 0 6ur 0xFD u 7..5 6utsl 0xFC — Mecs11 BbITTyCcKa pesin3a (orycTrMblie 3HaueHust: 1..12);
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* 4..0 6utsl 0xFC — geHb BbInyCKa penu3a (formycTuMble 3HaueHus: 1..31).
IIpumep:
50 65 6E 74 31 6D 00 00 00 00 00 00 7B 14 3C Bl
50 65 6E 74 31 6D 00 00 00 00 00 00 — cTtpoka «Pentlmy;
7B 14 — aucno #147B nmu %0001_0100_0111_1011: beta, 10 roa, 03 mecsiy, 27 aensb (27.03.2010);
3C B1 — uucno #B13C, CRC.

9.6.2 [docTtyn K PS/2 knaBuatype.

[TpuknagHoe ITO UMeeT BO3MOXKHOCTL CUMTHIBAaTh KoAibl PS/2 KnaBuaTypbl HanpsiMyto. ObpartieHue
K 3TOMY (DyHKLIMOHATy MPOMCXOJUT Yepe3 MopThl yripaBiaeHus yacamu 1 NVRAM (cMm. 119.6) Tak,
Kak Oy/To 3TO pacimuvpeHye GyHKI[MOHAIA IMYIUpyeMoi m/cx 12877.

Buumanwue! /locTyrn Bo3MoskeH ecyid out ynpasstorui goctyriom K EEPROM ycraHoBneH B 0
(T. e. ecriu oTkmoueH goctyn K EEPROM).

3arnuceio 3HaueHus 2 B /r00yio u3 siueek ¢ agpecamu 0xF0..0xFF BK/rOUaeT peykuM I0CTYyTIa K
Oydepy kogoB PS/2 KnaBUaTyphbI.

[Tytem utenus c agpecamu 0XFO0..0xFF MoyKHO TTO/TyurTh 3HaueHust U3 Oydepa komoB PS/2
K/IaBUATYPBbI, TIPU 3TOM CYMTAaHHOe 3HaueHue yaassietcs u3 Oydepa. Eciu Oydep kogos PS/2
K/IaBHUaTyPbI MY CT, TO Bo3BpaiaeTcsi 3HaueHue 0. Eciu 6ydep komoB PS/2 KaBuaTyphl MieperoiHeH,
TO Bo3Bpaljaercs 3HaueHre OxFF. B ciyuae nepernonHenus 6ydepa pekomeHzayeTcsi ero cOpoCUTh
(myTem 3anucu 3HaueHus 1 B ssueliky c agpecoM 0x0C).

Buaumanue! B Oydep komoB PS/2 kaBHaTypbl 3anMChIBalOTCS KOZbI KJIABUII He [yIMHHee [IBYX OaiT
(Tpex 6aiT, ecsu C MpehUKCOM OTITYCKAHUs K/IaBHII).

9.6.3 Aoctyn K EEPROM (3HeproHesaBMCUMOI NamMATH)
ATMEGA128.

[MpuknagHoe 1O umeeT BOSMOXXHOCTb CUMThIBaTh/3anucbiBaTh EEPROM (3HeproHe3aBucumyro
namsitb) ATMEGA 128 Harnpsimyto. O6paiiieHue K 3ToMy (QyHKLIMOHATY TIPOUCXOJUT Uepe3 MOPThI
ynpaeiaeHus yacaMd U1 NVRAM (cMm. 119.6) Tak, Kak OyaTo 3TO paciiupeHue GyHKI[MOHAIa
smynupyemou m/cx 12877.

Buaumanue! [Joctyn Bo3MoykeH ecsid 6UT yripapssitoiyid goctynom K EEPROM ycraHoBneH B 1
(T. e. ecsiv BKitoueH foctyn K EEPROM).

Ynpaesnsiet goctyriom K EEPROM 7oi1 6uTt crarycHoit suetiku 0x0C (cwm. 119.6).

EEPROM pocrtyrieH uepe3 siueiiku ¢ agpecamu 0xF0..0xFF (T. e. 6e3 nepek/roueHust ajpeca MOXKHO
MIPOUUTATh/CUNTaTh 16 stueek umu ogHy crpanuily EEPROM pa3mepom 16 6aiit).

Appec ctpanuiibl EEPROM 3anuceiBaeTcsi B cTaTycHyto siueiiky 0x0A (cwm. n9.6).

[MonHbiit agpec sueiiku EEPROM paccuuThiBaeTcs 1o cieAytoiieli hopmyre:

(copgepxnmoe CTaTyCHOW siueliku OXOA:agpec cTpaHuupl)*16 + (0..F:HOoMep s4YenKun)
T. e. HarpuMmep, /s gocryna K ssueiike EEPROM c agpecom 1025 HyxHO:

* 3anmcartb 64 B cTarycHyto gueiiky 0x0A;
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*  3amMcaTh/cuuTaTrh 3HaueHue ssuerku 0xF1.

9.6.4 [ocTtyn K chnaraMm cocTosiHUsS KOHYUTypaLum KomnbloTepa.

OO6paiieHre K aHHOMY (DyHKIIMOHA/Ty ITPOMCXOUT uepe3 MopThl yripaBiaeHus yacaMud 1 NVRAM
(cm. 119.6) Tak, Kak OyATo 3TO pacmmpeHue QyHKIFOHAIA IMYIUpyeMoi m/cx 12877.

Buaumanue! [Joctyn Bo3mMoxkeH ecsid 6UT yripapnsitoiuyii foctynom K EEPROM ycraHoBsieH B 0
(T. e. ecsin oTk/rOUeH focTynn K EEPROM).

3anuceio 3HaueHus 3 B /it00yi0 13 siueek ¢ agpecamu 0xF0..0xFF BK/rOUaeT peykuM 0CTyTIa K
¢naram AVR.

Yrenue siueiiku 0xFO — «modes_register» co ciefyroiMu OUTamMmu:

Howmep 6uta Ha3Banue 6uTta OyHKLYSA

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

1 MODE_TAPEOUT 0 — 3ByuuT OUIIEp WK KOBOKC,
1 — 3ByuuT tape out

4 MODE_60HZ 0 — xagposas 50 Hz, 1 —
Kazposas 60 Hz

He omnucanHbIe BbIlle OUTHI U TUEHKU — 3ape3epBUPOBAHELI.
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9.7 flocmyn Kk SD-kapme.

[TpoucxoauT aHa/OTMYHO 0CTYITy B Z-KoHTposiepe oT KOE. B 00bryHOM pexxume:

ITopm | OnucaHue

#xx77 | 3anuce: ynpasjeHue curHaaoM CS Ha SD-kapry:

RW burtel 7..2: ycranasnuBaute |bur 1: curnan CS, 1 nocne |bur 0: ycranasnvsarite B 1
noshad | g ( 11 coBmecTumocTH cbpoca, ycraHaBmBathk B 0 | 1711 COBMECTUMOCTH C Z-
A71st BeIOOpa SD-KapThl KOHTPOJIJIEPOM

Urenue: Bcerga O (kapTa Bcerja BCTaB/eHa U B pexxume R/W — B COOTBeTCTBUH C
WHTepIipeTaluei B Z-KoHTpoJiiepe). PeaibHOe HamMure KapThl C/ieAyeT TIPOBEPSTh
TMOMBITKOW €€ MHULIMAIM3aliy C TalMayTOM.

#xx57 | 3anuck: oTchiIKa Oaita B SD-kapty o SPI, oqHOBpeMeHHO MPUHSTHIA OalT MOXXHO B
RW JlaJbHeMIIIeM CUUTaTh U3 3TOTO >Ke TopTa.

noshad
YreHHe: CUMTaTh paHee MPUHATHIA 0aiT, oTocnarek #FF B kKapTy. BHOBb pUHSTHIN OaiiT
JIOCTYTIeH TIpY TOBTOPHOM UT€HUH.

[Tpumeuanue: B ruksie obmeHa o SPI, MHULIMMPYEMOM 3anuchio Uau YmeHuem TiopTa #xx57,
TIPOUCXOIUT OOHOBPEeMEHHO OTChIKa Oaiita B SD-kapTy u nipuém baiita ot Heé. OTcblIaeMblii 6alT
TOT ’Ke, UTO 3alyCaH B 3TOT MOPT (ec/M LUK/ 0OMeHa MHULIMHUPOBaH 3aruchio), umn #FF, ecrm ukin
oOMeHa MHULIMMPOBAH UTeHHEM I10pTa.

[TpuHSATHIN O6aiiT 3amOMUHaeTCsl BO BHyTpeHHeM Oydepe 1 JOCTYIIeH /sl TOC/IeYIOIIero YTeHus 13
3TOTO e TopTa. JlJaHHOe UTeHre BHOBb UHULIMUPYeT LMK/ OOMeHa U T. [I.

[Honyckaercst untars/mucarsb nopT #xx57 komangamu INIR v OTIR. [Ipumep ureHus cekropa:
LD C,#57
LD B,0
INIR
INIR

SD-kapra Takxe goctyrnHa B shadow-pexxume. B 3ToM pexxume nopT #xx77 UCIIONb3YeTCs [iJIs
JPYTHX Liesiel, TTIOTOMY OCTAéTCsl TOMbKO TIOPT #XX57 1 a/jpecariyisi MeHsIeTCsl C/le/[yoLM 00pa3om.

INopm | OnucaHue

#xx57 | 3amuck: ecii A15=0, To oTchinKa Oaiita B SD-kapTy no SPI, omHOBpeMeHHO TPUHSITHIH
RW 0aliT MOXKHO B Jla/TbHEHIIIEM CUMTATh U3 3TOTO )Ke TOpPTa — aHaJI0TUYHO 3aIicy B #XX57
shadow | B noshad-pexxume. Eciu A15=1 — ymnpaBneHue curdaaoMm CS, aHa/IOTMUHO 3aMKCy B
#xx77 B noshad-pexxume.

YreHue: cudTaTh paHee TPUHATHIN 0aifT, oTocsiate #FF B KapTy. BHOBB NPUHSATHIN OalT
[OCTYTIeH NP [MOBTOPHOM UTeHMU. YTeHMe NO/THOCThIO aHa/ornyHo noshad-pexxumy.

TakumM 06pa3oMm MoTHOLIeHHbIH JocTyn K SD-KapTe coxpaHsieTcs U B shadow-pexxuime. 3anuch
koMaH 1011 OTIR 512 6aiit BeirsiguT Tak (OTIR pabotaet ¢ npegekpemeHnTom B):
LD C,#57
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LD B, #80

OTIR

LD B, #80

OTIR

LD B, #80

OTIR

LD B, #80

OTIR
Buaumanue! Cratychl cocTosiHusi SD KapThl JOCTYITHBI Yyepe3 QPyHKILMOHA/ AOCTyTa K yacam (CM.
19.6).

9.8 Jocmyn k IDE-ycmpolicmsam.

IDE-uHTepdeiic caenaH Mo cTaHAApPTy nemo-ide ¢ HEKOTOPLIMU pacIIMpeHusIMU. B oTinune oT
opurvHasa (1 Z-kontpossnepa), IDE-nopTsl gocTynHbl ¥ B shadow-pexxume. OfiHako, B OT/IMUKE OT
OpUTrHHasa, NoAAepP>XKUBarOTCsA ULLb 1TopTel #10, #11, #30, #50, #70, #90, #B0, #D0, #F0 u #C8,
TIPY 9TOM OCYIIIeCTBIIsIeTCs ToyiHast Aenmmdparus (1o 8 myiaaimmm 6utam azpeca). PacipeHHbIN
PEXXUM MepeJjaud JaHHBIX 110 CPABHEHUIO C OPUTHMHAJIOM 3aKJ/IF04aeTCsl B BO3SMOXXHOCTU UWTATh U
MYcaTh ceKTopa MoHOCThIO uepe3 1opT #10 komanzamu INIR v OTIR, npuuém B nocsieHemM
C/lyuae HeT HaJJoOHOCTH MepecTaB/siTh CTapIIMA U MyTaAIMKA 6aifThl. PaciipeHHbIN peXXuM He
TpeOyeT Kakoro-jimbo CrieljiajbHOro BKIFOUeHUs, T. €. paboTaeT 0JHOBPEMEHHO CO CTapbiM (nemo-
ide).
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INHopm | OnucaHue

#xx10 |[lopT AJisd 3anKMCU WKW UTEHUS JAaHHBIX, YATAETCS/MIUILIETCS KaK Milazlias 4acTb 16-

RW OuTHOTO C/10Ba (PE)KMM COBMECTUMOCTH C nemo-ide), Tak U cTapiias Toxe

always | (pacluMpeHHbBIN peXXuUM).

#xx11 |UreHue U 3anMch cTapieii yactu 16-0UTHOTO c/10Ba (Pe’KUM COBMECTUMOCTH C NEemo-

RW ide). UreHue nmpoucxoaut mocsie ureHus #10, 3amuch crofa — 7o 3arucy B #10.

always |OO0paiieHue K 3TOMY TIOPTy He TIPUBOAMT K (hu3ndeckomy obpaiienuto B IDE-
yCTPOMCTRBA.

#xx30 |ITopT OmMOOK/CBOMCTB. ITOT U Aa/IbHEHIITHE TTOPTHI CM. B IOKYMEHTAIIMH Ha TIPOTOKOJT

RW ATA. Butel IITA Z80 7..5 manisitcst Ha 6UThI azpeca mmHbI ATA 2..0, optsl #10, #30,

always |..., #F0 mansatcst Ha CSO wmHbl ATA, opt #C8 — Ha CS1.

#xx50 | CuéTurK CeKTOpoB

RW

always

#xx70 |Homep cekropa (CHS) wiu 6uts! 7..0 LBA-azspeca

RW

always

#xx90 | burtbl Homepa umuHpa 7..0 (CHS) wiu 6utsr 15..8 LBA-agpeca

RW

always

#xxB0 | butbl Homepa umuHgpa 15..8 (CHS) umm 6utel 23..16 LBA-agpeca

RW

always

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

RW BLIOOD ycTpoiicTBa (master/slave), Beibop pexkuma (LBA/CHS)

always

#xxF0 | Perucrtp coCTOAHUS/perucTp KOMaHz,

RW

always

#xxC8 | Peructp cocrosiHus/yripaBieHus

RW

always

UreHue JAHHBIX B pe)KUMe nemo-ide BBIMIIAUT TakK:

IN A, (#10) ;UATaem mnagwvini 6ailT, OAHOBPEMEHHO cTapuwii
; 3alWénknBaeTca B #11

LD (HL),A

INC HL

IN A, (#11) ;UATaeM paHee 3awénKHyTbiA cTapwmii 6aiT

LD (HL),A

INC HL

3aruch JaHHbIX B pe)kuMe nemo-ide:
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LD D, (HL)

INC HL

LD A, (HL)

INC HL

OUT (#11),A ;nuuem B 3awénky cTapuvii 6auT
LD A,D

ouT (#10),A ; MweM Mnaguuii 6aiiT O4HOBPEMEHHO CO CTapuwum
;N3 3auénKun

UreHHe 1 3al1Ch B PaCIIMPEHHOM peXXKUMe:

LD C,#10

LD B,0

INIR ;Yutaem ceKTop M3 #10 (2 pa3a no 256 GauT)
INIR

LD C,#10

LD B,0

OTIR ;nuwem ceKTop B #10 (2 pa3a no 256 6aiiT)
OTIR

Baumanwue! B pacipeHHOM pe)kKuMe CHHXPOHU3aIWs BbIZAUX MJIQ/IIIeT0 WK cTapiiero 6aiTos (a
TaK>Ke 3alyCcH CHavasa M/Ia/iliero, a oToM crapiiero 0Oaiita) B Hauasie UTeHHs WM 3alMCH CeKTopa

OCYIIIeCTBIISIETCS B MOMEHT flocTyma B TopThl #30, #50 u T.41. (/mo6bie IDE-mopThl Kpome #10 1
#11).

9.9 NMopmbI KOHMpoOepa OUCKOBOOAa

IHopm | Onucanue

#xx1F | Peructp komaHg/coctossausi BI'93
RW
shadow

#xx3F | Peructp tpeka BI'93
RW
shadow

#xx5F | Peructp cekropa BI'93
RW
shadow

#xx7F | Peructp mannbix BI'93
RW
shadow

#xxFF | «CucTemMHbIN» PETUCTP.
RW
shadow |Urenwue:

out 7 — cocrtosHue curHana INTRQ ot BI'93

6uT 6 — coctosiHKe curHasa DRQ ot BI'93

ouThl 5..0 — TIpeaBIAYyIiee 3arTMCaHHOe B 3TOT IMOPT 3HAUEHHe.
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3anuce:

burts 1..0: BEIOOP 0HOTO 13 4 AWCKOBO/IOB

our 2: curHan RESET Ha BI'93, 0 mocsie cbpoca
our 3: curdan HRDY Ha BI'93

OuT 4: BEIOOP CTOPOHBI JUCKETHI

#xx2F, |[lonomHUTEbHBIE TTOPTHI, UCTIONb3YIoIHecs Ayt smysiuu BI'93 nipu pabore ¢

#xx4F, |pamauckom. [TpeacTaBnsitoT U3 cebst 0ObIUHBIE STUEHKY MMaMSITH: CUMTBIBAETCS TIOC/Ie/IHEe
#xx6F, |3arucaHHOe COCTOsIHUE, TIoc/e cOpoca He omnpe/iesieHbl.

#xx8F
RW
shadow

9.10 Mopm RS232 (KOMMYHUKayUOHHbIU uHmMepaelic)

PaboTa ¢ KoMmMyHHUKaIMoHHbIN uHTepdeticom RS232C Ha ZX Evolution peann3oBaHa 1o cTaHAapTy
npe/iiokeHHbIM KoHjpaTheBbIM Oe3 1CIoMb30BaHus MpepbiBaHui. B 3TOM cTaHzapre
WCII0/Th30BasIcs ctaHapTHbI PC coBmecTumblil ISA-MozeM, 6a3upoBaBIIMiiCS HA MUKPOCXeMe
16550 wiu coBMectrMoii. COOTBETCTBEHHO BHYTPeHHHUE PerucTphl MHTepdelica COOTBETCTBYIOT
perucTpam BblllleyKa3aHHOW MUKPOCXeMbl. B cBs3M C TeM, UTo He Bech (pyHKIMOHaM 16550
WCTIO/Ib3YeTCsl B Halllell peasn3aliyiy, 4acTb PerMCTPOB UM OUTOB PETMCTPOB He UCII0/b3YeTCsl.
[TosTomMy pekoMeH/yeTcs Iepe[, IpOrpaMMUPOBaHyeM 03HAKOMMTCS C OTPaHUUEHHUSIMY peav3alyn
(B JOKYMeHTaLX OMMCaHbl TOJIBKO UCII0/Ib3yeMble PETUCTPLI U OUTHI).

Oco6eHHOCTH peann3aliyu:
*  OTCYTCTBYET IO/e€pKKa TIPepPhIBAHUIA;

*  TIOZiZep>KHBAIOTCS TOJIBKO CIeAYHOIMe JOTIONMHUTebHbIe CUTHA/Ibl KOMMYHHKALMOHHOTO
uHTepeiica: CTS, RTS;

* FIFO Bcerga ucrionb3yercs.
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IHopm | OnucaHue

#F8EF | <LCR&0x80==0> DAT — peructp AaHHbIX
RW <LCR&0x80==1> DLL — my1afilLvii PerUCTP Je/IUTes
always

#FI9EF | <LCR&0x80==0> IER — peructp paspelleHus pepbiBaHUI (He UCTOIb3yeTCs)
RW <LCR&0x80==1> DLM - cTapimii perucTp JeauTens
always

#FAEF | 3anuce:

RW FCR — perucrp ymnpasnenus FIFO

always |UreHue:

ISR — peructp craryca npepbiBaHUM (He UCIOIb3yeTCs)

#FBEF |LCR — peructp yrnpaB/ieHus TUHUeN
RW
always

#FCEF |MCR — peructp yrpasjeHus: MOLeMOM
RW
always

#FDEF |LSR — peructp craryca JUHUU
RO
always

#FEEF |MSR — peructp craryca Mogema
RO
always

#FFEF |SPR — nosb30BaTenbCKUii perucTp
RW
always

9.10.1 Peructp gaHHbIX (DAT)

PEFI/ICTP HCIIOJ/Ib3YeTCA OJId Hepe,[[a‘—II/I/ rnpremMa JaHHbIX.

9.10.2 Peructpbl genutens (DLL,DLM)
PerucTp ucnonb3yercs A/l yCTaHOBKU CKOPOCTH I1epefjaud MopTa.
Cy1ecTByeT /iBa pe>xuma paboThl JesTUTers:
*  craHAapTHBIA pexkuM (ctapimii 6ut DLM ycraHosneH B 0);
*  HaTUBHBIA pexxuM (cTapimii 6ur DLM ycTaHOoB/eH B 1);

[lns cTaHZ,apTHOTO pe)KMMa CKOPOCTb PACCYMTHIBAETCS, KaK /1 MUKpocxeMbl 16550, 1o ¢opmyrne:
<cKopocTb B 6ogax> = 115200/((DLM)*256) + DLL)

Inst HatuBHOTO peykuMa 3HaueHusi DLL 1 DLM (6e3 yuera crapiiero 6ura) HarpsiMmyo
saricbiBaroTcsa B peructpsl UBRRL 1 UBRRH mukpocxemsl ATMEGA128. B 3ToM ciiyuae
3”HaueHus1 DLL v DLM paccuuTtbiBaeTcs 1o dhopmyiie:
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(uint16) ((DLM&OX7F)*256+DLL) = ((F_CPU/16)/<ckopocTb B 6ogax>)-1
roe F_CPU = 11059200 (ansa ZXEvo)

ITpumep: Paccuntaem 3HaueHuss DLL u DLM asist ckopoctr 31250 60z (ckopocts MIDI
VHTepelica) NPy UCII0/Ib30BAHUM HaTUBHOIO peXKUMa.

1. Paccunrtaem 3Hauenue penutens ((11059200/16)/31250)-1 = 21 [0x15];

2. YcranaBnuBaeM 3HaueHuss DLL = 0x15, DLM = 0x80 (crapimii OUT BK/IFOYaeT HaTUBHBIN
PEXUM).

Buaumanue! ZX Evolution nogaep>xuBaeT JOTMOMHUTENIBHYIO CKOPOCTh nepefaur 256000, ass
3TOr0 HY>KHO ycTaHoBuTb DLM 1 DLL B 3HaueHue 0.

9.10.3 Peructp ynpasneHus FIFO (FCR)

Peructp ucnonssyercs asa ynpasnenus FIFO.
e 7..3 OUTBHI: He UCTIOMb3YIOTCS;
e 2 6ur (XMIT FIFO reset): copoc FIFO otrpaBku, eciu ycTaHoB/eHa 1;
* 1 6ut (RCVR FIFO reset): copoc FIFO npuema, eci ycraHoB/eHa 1;

* 0 6ut (enable FIFO): kmouaet FIFO, ecnu ycraHoBneHa 1. Tak kak FIFO Bcerga
BKJIIOUEHO, TO 3TOT OUT [JO/DKEeH OBITh YCTAHOBJIEH B C/TyYae ojaur koMaHz Ha copoc FIFO.
B ciyuae 0, komaHzp! copoca FIFO urHopupyroTcs.

9.10.4 Peructp ynpasneHus nuHueii (LCR)
Peructp ucnonb3yeTcs A/l yCTaHOBKU (popMara repeiauu JaHHbIX 0 KOMMYHUKALMOHHOMY
UHTepdeiicy.
* 7 6ut (DL enable): 3anucek 1 ycranaBnvBaet BuauMbiM 110 TioptaM #F8EF, #F9EF
COOTBETCTBYIOLIUe yacTh peructpa geaurens DLL, DLM;

* 6 0OuT: He UCNIO/B3YETCS;

e 5.3 6uT: 3a/1aeT aITOPUTM pacueTa OMTa YeTHOCTH JAaHHBIX. [To/1ep>KMBAIOTCS TOJIHKO
c/iefyroLye 3HaYeHusI:
001 — odd parity;
011 — even parity;
BCe OCTa/IbHble 3HaUeHUs] — YEeTHOCThb He HCII0/Ib3yeTCs.

* 2 6ur (stop bits): kon-Bo cron6ut. Kon-Bo “cron-6urtoB”: npu 0 = 1, ipu 1 = 1,5 B pexxume
5 OUT JaHHBIX, MHaue = 2,

* 1,0 6utsl (word length): ayivHa cioBa gaHHBIX. BO3MOXKHBI Cieytoliie 3HaUeHUS:

00 — 5 owur;
01 — 6 Our;
10 — 7 our;
11 — 8 6ur.
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9.10.5 Peructp ynpasneHus mogemom (MCR)

PerucTp ucnonb3yercs AJ1s1 yCTaHOBKU pe)KMMa UHTepdelica U yrpaB/ieHus JONOMHUTEeIbHbIMU
CUTHa/aMH.

e 7..2 OUTBI: He UCIIONb3YIOTCS;
* 1 6ut (RTS): ynpaBnenue curHasom RTS unTepdeiica;

* 0 OUT: He UCTIOJ/B3YeTCsl.

9.10.6 Peructp ctaryca nuHun (LSR)

Peructp s nosyyenus cocrosinus auHuu U FIFO.
* 7 OWUT: He UCTIONB3YeTCs;
* 6 6uT (transmit empty): ecu ycraHoBseHa 1, To epezsatuvk U FIFO oTripaBKH MycCThIe;
* 5 6ur (THR empty):ecnu ycranossneHa 1, To FIFO oTnpaBKu JJaHHBIX MyCTOE;
* 4 OuUT: He UCIIOJb3yeTCS;
* 3 6ur (framing error): ecsiu ycTaHoBseHa 1, To rpou3soiiia ommbka Kazpa;
* 2 6ur (parity error): eciv ycTaHoBsieHa 1, To mpou3oliia ommbKa YeTHOCTH;
* 1 6uT (overrun error): ecyiu ycraHonseHa 1, To FIFO npuema JiaHHBIX MeperoJiHeHo;

* 0 6ur (data received): eciu ycraHoBneHa 1, To FIFO ripuema JjaHHBIX He ITyCTOE€;

9.10.7 Peructp craryca mogema (MSR)
Peructp /15t monyueHUsi COCTOSIHUMS [IOTIO/IHUTE/IbHBIX CUTHA/IOB UHTepdetica.
* 7 6ur (CD status): Bcerga 1;
* 6 6ur (RI status): Bcerza 0;
* 5 6urt (DSR status): Bcerga 1;
* 4 6ut (CTS status): otrobpakaeT coctostHue uHur CTS uHTepdeiica;
* 1..3 ObuThl: He Ucnonb3yeTtcs, Bceraa 0;

* 0 6ut (CTS change): ycraHaBnvBaeTcs B 1, eC/ii IPOU30IIUIO U3MEHEHWe COCTOSTHUS
curHana CTS (cOpackiBaeTcs B 0 1oc/ie UTeHUs] pErucTpa).

9.10.8 Monb3oBaTenbckun peructp (SPR)

Peructp ciyKuT AJist XpaHeHus 110/1b30BaTeNbCKUX AaHHbIX. COpachIBaeTCsi B Ciyvae BBIK/TIOUEHHS
TIMTAaHWSI WK TTOJTHOTO COpoca KOMITbIOTEpa.
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CBogHas Tabnuvuya nopToB

Appec Crapuiue Onucanue
MopTa, agpeca
PeXXum nmopra
JocTymna
#xxBF — BkiroueHue TeHeBOro pe)krMa IOpTOB; pa3pelleHue 3anucy B [13Y, reneparus NMI,
RW always asperenue 3anvcu B fontROM.
7..5: ycraHaBnvBarTe B 0 Jj1s1 COBMECTUMOCTH
4: ecnu 1, pa3peiiieHo cpabaTbiBaHUe arirapatHoi joByikuy. 0 mocse cobpoca. Cm. cTp.
24,
3: Tenepauust NMI st mpoujeccopa. NMI Boiaércst ipu niepexoge 6uta u3 1 B 0. 0 mocne
cbpoca.
2: ecnu 1, To pa3peruaercs 3arpy3ka B font rom. 0 mocse copoca. Cm. crp. 19.
1: ecsu 1, To 3amuck B I13Y paspernena. 0 moce copoca.
0: ecsiu 1, To BK/TIOUEHBI TeHeBBIe 1TOpThI. 0 Tocste cOpoca.
BuT 0 3TOro MopTa UMeeT MPUOPUTET HaJ| [PYTMMHU CII0cObaMy BK/THOUEHUST TEHEBBIX
TIOPTOB: TEHEBOM PeXXKMM BKIIIOUaeTcsi 6e3ycyioBHO nipu 3anucy 1 B 3tot 6uT. Ipu 3amucu 0
BKJIFOUEHHEe TEeHEBOTO PeXkKMMa YIpPaB/sieTcsl APYTUMH CriocobaMu, HaripyuMep MOpToM
#xx77 unu nepexopoM B TR-DOS. [aHHbIH 6UT He gkmouaem TR-DOS.
JanHb1i mopT omcymcmeayem B ATM2.
IIpu ureHun: 6uTHI 3:0 — MOC/IeAHEee 3aMMCaHHOe 3HaueHue, OUTHI 7:4 — He OIpe/ie/IeHb.
#xx77 #FD, BkJtroueHHe TEHEBOTO peXkKrMa IOPTOB; pa3pellieHre paboThl AWCTIeTYepa MaMsITH,
WO shadow | #BD, paspellieHe 3aMKCH MaJUTPhl, yIIpaBieHHe TYpOO-peXKMMOM, YIpaBieHHe
#BF, BUJIeOpeXXKUMaMU.
#FF, 2..0: yripaBneHue Bugeopexumamu, 011 mocsie copoca. Cum. cTp. 14.
#FC
#BC’, 3: ynipaBneHue Typ6o-pexxumom. 0 ocsie cobpoca. Cm. ctp. 14.
#BE, A8: 0 — BBIK/IOUeHHe AucrieTdepa namaTy. 0 ocse cbpoca. Cm. crp. 10.
#FE
A9: 0 — ynepkanue pexxuma BkroueHrst TR-DOS u TeHeBbIxX mopToB. 0 mocsie copoca.
Cwm. crp. 10.
A14: 0 — pa3peleHue 3anucy naauTpel. 1 nmocse copoca. Cm. ctp. 15.
#xxF7 #3F, #7F, | YnpaBnenue gucnetruepom ctpanull. [loptel #3xF7, #7xF7, #BxF7 v #FxF7 oTHOCATCS,
WO shadow | #BF, #FF, | coorBeTcTBeHHO, K okHaMm #0000. #3FFF, #4000.. #7FFF, #8000. #BFFF u #C000..#FFFF.
#37, #77, | ®opmar noptoB #xFF7:
#B7, #F7, |5 0: UHeepCHble OUTHI HOMepa CTPaHML{bl, BKJIFOUAeMOT0 B OKHO TipoLjeccopa. J{oCTyIHbI
#3B, #7B, || 16k cTpanuLbl ¢ Homepami 0..63 O3Y (Bcero 1 merabaiit) u crpanumiisl 0..31 T13Y (Bcero
#BB, #FB || 512 uno6aiit, Gut 5 urHopupyeTcs).
6: 6ut «ramnrom»: ecyii 0, TO B JaHHOM OKHe TIpoLieccopa Bktouaetcs 113V, ecm 1 —
o3Yy.
7: 6ut «dos7ffd»: ecm 1, To:
1yt O3Y — B JaHHOM OKHE MTPOMCXOIUT MOAIMeHa MJIaIInX 3 Wik 6 OUT (B 3aBUCUMOCTHU
ot pexxuma ZX Spectrum 128k wym pentagon 1024k) HomMepa CTpaHHLIbI HEUHBEPCHBIMU
6utamu u3 ropra #7FFD.
st TI3Y — MpOUCXOAUT MoJMeHa MJIA/IIIero Outa HoMepa CTPaHUI[bl CUTHAIOM
BkmoueHust TR-DOS (1 ecniu TR-DOS Bxirouen). Kpome Toro, mporucxoauT BK/IIOUeHHe
TeHeBbIX MOpTOB U TR-DOS («Bx04 B TR-DOS»), eciiu B JaHHOM OKHe ITPOU30MAET
BBITIO/THEHHME Kofja co cMeltieHust #3Dxx.
®opwmar 1oproB #x7F7:
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Appec Crapmmue Onucanue
nopra, aapeca

peXXum nopra
AocTyna

7..0: uHeepcHble OUTHI HOMepa cTpaHuIbl O3Y, BKII0UaeMOoro B OKHO ITPOLieccopa.
Hoctynael 16k crpanwiisl ¢ Homepam# 0..255 (Bcero 4 merabaiita).

®opwmar noptoB #xBF7:

0: Pexxum read-only a5t cooTB. okHa. 1 — pexxum read-only BkmrouéH. 0 mocsie copoca
kKommbioTepa. [JelicTByeT B T.u. U Ha ROM-cTpaHuLibl, Nipejarasi JomoJTHUTe/IbHbIN
YPOBEHb 3alUThI OT 3arrc B ROM.

Cwm. ctp. 10.
#7FFD — [Nepekstouenue crpanul] B okHe #C000..#FFFF nns pe>xxumos pentagon 1024k u ZX-
WO always Spectrum 128Kk, mepek/roueHre 3KpaHoB, 6/10kupoBKa 128k st pexxuma ZX-Spectrum

128k, BBIOOD KapThbl MaMsITH.
B pexxume ZX Spectrum 128k:

6..7: He uct. | 5: mpu 3armcH 1 | 4: BEIOOP KapThl 3: BBIOOD 2..0: 3amerjaroT
Grokupyercs namatd. 0 mocsie | 3kpana. 0 mocse | Myiagmue 3
JanbHewn asn cbpoca. cbpoca. 6uTa HOMepa
3aIuch B MOPT CTpaHHULIBI,
#7FFD, no eC/Iu Takoe
nepexozia B 3aMelljeHHe
peXxuM pentagon paspeleHo st
1024k vnu fo KaKoro-ymbo
cbpoca. 0 mocse OKHa (CM.
cbpoca. orMcaHue
noptoB #xxF7).
0 nocne
cbpoca.
B pexxume pentagon 1024k:
7..5, 2..0: 3amejar0T npu 4: BBIOOp KapThl MaMATH. | 3: BEIOOD 3KpaHa.
He0b6X0AUMOCTH MyIafLIe 6 OUT
HOMepa CTPaHHLIBL

Cwm. ctp. 10, 16.
#EFF7 — YripaBneHue Typ60-peXKMMOM, yrpaBieHHe BUIe0pPeXXUMaMy, yIipaBieHre pexxumamu ZX-
WO noshad Spectrum 128k / pentagon 1024k, Bk/itoueHue HyeBoi cTpaHuiibl O3Y B OKHO

#0000..#3FFF, ynpaBieHue JOCTYIIOM K IIOPTaM SHepProHe3aBUCUMOM MaMsITU U UacoB.

7: 1 pa3peliaet AOCTYyM K MOPTaM SHEProHe3aBUCUMOM MaMsTU U YaCOB B HETEHEBOM
pexxum. CM. cTp. 28.

3: 1 Bxmovaet B okHO #0000..#3FFF Hynesyro crpanunyy O3Y. Vimeer npropuTeT Haj,
HacTpoWikaMu Avcrierdepa namsatd. Cum. ctp. 10.

2: 1 Bxymogaet pexkuM ZX Spectrum 128k. 0 — pexkxum pentagon 1024k. Cwm. ctp. 10.

4: ynipaeneHue Typ6o-pexxumoM. CmM. cTp. 14.

5, 0: ynipaBnieHue Bugeopexxumamu. Cm. ctp. 14.

3HaueHue Bcex 6UT nopTa nocie copoca — 0.

#DFF7 — YcraHOBKa afipeca siueliKi SHeproHe3aBUCHUMOM MaMsTH U 4acoB.
WO Ipumeuanue: B HeTeHeBoM pexxuMe 11opt #DFF7 focTtyrieH B 3aBUCUMOCTH OT Ourta 7
noshad nopra #EFF7. B TeneBom pexxume nopt #DEF7 foctyneH Bceraa.
Cwm. ctp. 28.
#DEF7
WO
shadow

43




Ba3zosas koHguzypayus ons ZX Evolution

Appec Crapmmue Onucanue
nopTa, ajpeca
peXXum nopra
JocTyna
#BFF7 — UreHue/3aMuch siuelky SHeproHe3aBUCHMOMN NTaMsTH U YacoB.
RW Ipumeuanue: B HeTeHeBOM pexxriMe 1opT #BFF7 nocTyreH B 3aBUCMMOCTH OT O6uTa 7
noshad nopra #EFF7. B TeneBom pexume nopt #BEF7 focTyneH Bcerza.
Cwm. ctp. 28.
#BEF7
RW
shadow
#xxBE #00, #01, |ITopTe! uTeHUs KOHGUrypaLK Komristorepa. CM. cTp. 22.
RO always |#02, #03,
#04, #05,
#06, #07,
#08, #09,
#0A, #0B,
#0C, #0D,
#0OE, #0F,
#10, #11,
#12
#xxBE — ITopr BoccTanosnenus manmnuura okHa #0000.. #3FFF nipu Beixozse u3 NMI. Cwm. ctp. 24.
WO always
#xxBD #00, #01 | YcraHoBKa MylaZillieli U CTapllield YacTy aZipeca anrapaTHou J0BYLIKA. CM. cTp. 24.
WO always
#xx3B #BF, #FF | Ynpasnenue pexxumom ULAPLUS. Cwm. ctp. 20.
WO always
#xxFE — UreHue:
RW always ‘ 7:1 ‘ 6: tape_in ‘ 5:0 ‘ 4..0: keyboard ‘
3anucs:
‘ 7..5: He UCIIL. ‘4: beeper ‘ 3: tape_out ‘ 2..0: uset 6oparopa ‘
YcraHarmuBaet 1BeTa 6opztopa 0..7.
Cwm. cTp. 26, 16.
#xxF6 — IMonHocTeio fy0nvpyeT dyHKoHan opra #xxFE, 3a NCK/IIOUeHWeM TOTo, UTO
RW always yCTaHaB/IMBaeT I[BeTa bopropa 8..15.
Cwm. cTp. 26, 16.
#xxFB — IMopr BBIBOZA 8-6UTHOrO 3ByKa (Covox). CM. cTp. 26.
WO always
#FFFD — 3aruch — BeIOOp HOMepa peructpa AY/YM
RW always UreHue — uTeHue cofep>xuMoro perucrpa AY/YM
#BFFD — 3anuch — 3anuch B peructp AY/YM
WO always
#xx1F — UreHre COCTOSHHSI UITPOBOTO MaHUMynsTopa (kempston-pkoicTHKa).
RO noshad 7.0 |60 |50  |4Fie |3:Up |2Down |L:Left |0:Right |
Cwm. ctp. 27.
#FADF — KHormku 1 Kosteco kempston-MbIiky.
RO always '7..4: Wheel counter 3:1 |2MMB |L:RMB |0:LMB |

Cwm. ctp. 27.
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Appec

nopra,

PeXUM
JAocTyna

Crapmmue
aapeca
nopra

Onucanue

#FBDF
RO always

X-koopauHara kempston-mbiuky. Cm. cTp. 27.

#FFDF
RO always

Y-koopauHara kempston-mpiku. CM. cTp. 27.

#xx77
RW noshad

Ynpagnenue cursanom CS Ha SD-kapty. Cwm. cTp. 34.

#xx57
RW noshad,
shadow

O6meH gaHHbIMU ¢ SD-KapTol, ynpaeneHue curHaaoM CS Ha SD-kapty B shadow-
pexxume. CM. cTp. 34.

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

Pabota c IDE-muHo#. CMm. cTp. 35.

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

ITopte! KOHTpOIINIEpa ArckoBoga. Cm. cTp. 37.

#xxFF
WO shadow

ITopT KOHTpOIEPa AUCKOBOJA U 0OHOBPEeMEHHO TIOPT 3aITiCH alTUTpPEL. BeITonHseT
(yHKLVMIO 3armvcy aMTphI 1pY yeraHoBineHHOM A14=0 B ropre #xx77 (WO, shadow).
Cwm. ctp. 15, 37.

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

JononHuTtiabHble NOPTHI AJ1s1 sMy/siLuu BI'93. CoxpaHsoT ¥ uMTaroT nocjeiHee
3anvcaHHoe 3HaueHue. Cwm. ctp. 37.

#xxEF
RW always

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

#FD (RO),
4FE, #FF

ITopter RS232. Cm. cTp. 38.
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11 NcTopua Bepcuin 6a3oBoit KOHhurypaummn

11.1 Bepcus 27.10.2014

* [o6GaeneHo ornvcanue ¢pyHKuyU readonly Ha cTpanuiibl namsitu (ropt #xBF7).

11.2 Bepcust 01.10.2014
* Jlo6apneHo uteHue 6uta cocrossuss Num Lock B RTC peructp C;

* JlobGaByieHO uTeHHe COCTOSTHUSI KOHTPOJIbHBIX KiaBHil KnaBuatypel PS/2 (Ctrl,Alt,Shift) B
RTC peructp D;

* V3meHeHa riporjeypa 00paboTKy KOHTPOJIbHBIX KOMOWHALIMM C K/1aBUaTyphl PS/2.

11.3 Bepcus 29.09.2014
*  ¥YTouHeHo noBefieHre NMI (mpuBeieHO B COOTBETCTBHE C TEM, UTO peajbHO eCTh B KeJese)

*  Ormucano pacuipenve ULAPLUS

11.4 Bepcus 18.05.2014

* JlobaBneHo omnvcaHue YTeHUs pa3MuHbIX ¢uiaroB AVR.

11.5 Bepcus 15.05.2014
* JlobaBneHa Bo3MoxHOCTb paboTel c EEPROM ATMEGA128;

* JloGaBneHa oTrmpaBKa KoMaH bl cOpoca PS/2 kiaBuatype, B ciydae ommmbKu paboTsl ¢ PS/2
KJ/IaBUaTypOU;

* UcnpasneHa ommbka paboTkl C HEKOTOPBIMH PS/2 Mbliiamu.

11.6 Bepcus 13.04.2014

* NcnpaBneHa ommbka npy paboTe € TI0/Ib30BaTeIbCKOM PaCcK/IaZIkoM K/laBHUaTyPBhI.

11.7 Bepcus 08.11.2013

* [loGarneH pexxuM «60T'm».

11.8 Bepcus 29.11.2012

* [loGaBsneHa armaparHasi JIOBYIIIKa.

11.9 Bepcus 13.02.2012
* [o6Gaenen goctyn Kk PS2 kiaBuartype;
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WcripaBneHa ommbKa K1aBUaTyphl MPOSIBJISIOILAsICS TIPY HAXKaTUK HeCKOMBbKUX KJTABHIII;
CkoppekrupoBaHa pabora IDE koHTposiepa;

[obaBiieH TeKCTOBBIN BUEOPeXXUM B OFHOM CTPAHULIE;

N3meneHo onvcanuve Bxoga B NMI B cooTBeTCTBUY C M3MeHeHUsIMU B TipolnBke FPGA;

IobapneHa B ornvcaHue CBOJHAst Tab/Mila TIOPTOB.

11.10 Bepcus 29.09.2011

Hobasnen ®AIIY gns BI'93;
CkoppektupoBaHa o6paboTka mHNMA RTS KOMMYHHKAI[MOHHOTO TI0PTa;
Iobaenen Beioop BCD/HEX B amysnsiiiuy pabotel GLUK uacos;

W3meneH anroputM 06pabotku NMI.

11.11 Bepcus 11.06.2011

Hobaenen obpaboTunk NMI;
IobapneHa paboTa C TEKCTOBBIM PEXKUMOM U TIOZ/IepyKKa MIPU(TOB;
CkoppeKTUpoBaHa mnpoLiefypa uHuLuanusanuu PS/2 Mbiy;

MobasneHo yripaBieHre NMI ¢ BHEIITHUX KOHTAKTOB (/1 T/1atT revision Au B -
3aMbIKaHHEM KOHTakToB “Turbo”).

11.12 Bepcus 11.05.2011

obaBneHa 1o/fiepKKa HaTUBHOTO PEXXHUM [I7ISl Ie/TUTessi CKopocTyd RS232;

YuutbiBaeTcs yripaBieHue yMHoKuTesneM yactotel ICS501M (asis1 rinar revision C).

11.13 Bepcus 26.04.2011

IobapneHa Mojiep>kKka KOMMYHHKaIIMOHHOTO uHTepdetica (RS232);
[ToBblieHa Hafie)KHOCTBD 3arpy3ku FPGA;

[ToBbimeHa Hage)xHOCTb paboTel ¢ RTC (ucrpaBneHa ommbKa, MposIBSIOMIAsCS Ha
HEKOTOPBIX IuIaTax).

11.14 Bepcus 30.03.2011

[ToripaBsieHO onMcaHye TTOPTOB KeMITCTOH-MBILLIKH.
IobaBneHo orvcaHre KOBOKCaA.
[ToripaB/ieHbl peKOMeHIyeMble 3HauUeHHsI CTapliero 06akTa ajgpeca fyist mopra #xx77.

HobapneHo orvcaHue TIOAeP/KUBAaeMbIX BHI€0PeXXUMOB.
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* [obGaBneH goctym K gorosHUTeNbHBIM stueiikam NVRAM (0x40..0xEF).

11.15 Bepcus 07.12.2010
* JloGaBsieHa pery/JiMpoBKa pa3pelieHust PS/2 mMbiiiu.

*  Marmep knaBuarypsl PS/2 B ZX peanu3oBan 6e3 rcrosib3oBaHusi RAM MUKPOKOHTpOJIIEpa.

11.16 Bepcus 29.11.2010

*  Peanu3osan BeIOOp («Num Lock») u ungukarms (Num Lock led) pexkxuma ayauoBbixoza
(beeper/tapeout).

* TlopgpepxkaH Marirep kinasuatypsl PS/2 B ZX /1 Bcex [0OMOMHUTE/IBHBIX KOJOB K/1aBUATyPbl
(EO xx).

* CKOppeKTUpPOBaH MeHe/Kep MaMsTU U BUAUMOCTb TTIOPTOB B Pa3/IMUHBIX Pe)KUMaX.

11.17 Bepcus 17.10.2010
* [logpmeprkka 3arpy3Ku C MarHUTO()OHHOTO BXOZa.

*  CKOppeKTHPOBaHO ympas/ieHue pecetamu ¢ PS/2 knaBuarypsl («F12» u
«CTRL-ALT-DELy).

* Peanu3oBan meHemkep s Bced namatu (ROM u RAM).
*  Onrumu3upoBaHa pabota c PS/2 ycrpoiicTBamu.
* Tloggmepskan marimiep PS/2 B ZX kaBuatypy (moka 6e3 BOSMOXXHOCTH PeJJaKTUPOBaHUS).

* Peanm3oBaHbI pacimpeHus nemo-ide.

11.18 Bepcus 30.03.2010

* UcnpaBneHa ombka 3arpy3ku FPGA.

11.19 Bepcus 28.03.2010

* NcnpaBneHna o6paboTka omm6ok PS/2 mply. PerHuIMamu3alys MbILIU B C/Tydyae OLIHO0K
obmeHa.

* Tlopmepskka rosiydeHust Bepcuu 6a30Boi KOHGUrypauyu u 6yTioazepa.

* UcrpaBnena obpaboTka ouibok Taiim ayta obmeHa ¢ PS/2 ycrporictBamu.

11.20 Bepcus 24.03.2010

* UcnpasneHo noBefieHue cBetonuoa nutanus (Pwr Led), Terepsb BbIK/IOYaeTCs €C/IU
OCHOBHOE IMUTaHUe OTKJIFOUEHO.

e Ymopasnenue curHajiom NMI Ha ZX ¢ momMoIrns0 KHOTIKY «Print Screen» PS2 KiaBuaTyphl.
jatt y

*  Misrkuii copoc kommnbioTepa (6e3 nepe3arpy3ku fpga) mpu 3aMbIKaHHUM KOHTAKTOB «SOft

48



Ba3zosas koHguzypayus ons ZX Evolution

reset» Ha ruiare.

11.21 Bepcus 10.03.2010

* [lo6GaBneHa nnavkauus pexxuma TV/VGA Ha ungukarope «Scroll Lock» PS2 knaBuarypbl
(ropsiiumii cBetopuon — VGA, He ropswui TV).

* UcnpasneHa ommbka orobpakenusi NVRAM, ucnons3yemoii B GLUK, B NVRAM
PCF8583.

* Ucnpasnena ommmbka B smynsimu yacoB GLUK, peanu3oBana smynsiust Update flag B
peructpe C.

* Peanu3oBaHO coxpaHeHHe pexrma KoMmrbroTepa B NVRAM.
* JlobaBreHa moajep>Kka MexaHHueCKor ZX K/laBUaTyphbl.

* JloGapneHa noagep)kka Kempston mkoicTHKa.

11.22 Bepcus 04.02.2010
basosas Bepcusi (1.00 B SVN).
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