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1. BBEAEHHE

1.1. HacTosillHi QOKYyMeHT rpefiHa3HauyeH /118 M3Yy4yeHHs YyCT-
poiicTBa, paboTbl W NpPaBHA  3KCIAYaTaUHH  KJABHATYpbl
KM-035 (B AaabHeiiwlem KJaBHaTypa).

1.2. Tlpn n3yueHun yctpoiicTBa H npHHuUMNa paboTbl KJIaBHa-
Typbl HEOOXOAMMO M0.1b30BATbCH CXEMOIl 3J€KTPHUECKO! MPHHLH-
nuadibhoit 3.040.019 33 u nepeuHem 34eMEHTOB K cxeme, pacrnogo-
XKEHHeM 3J1eMEeHTOB H K.1aBHUI K.J1aBHaTypbl, KOTOPble [PHBEIEHb
B 3.045.019 P32.

1.3. TlepeueHb NPHHATLIX B HACTOsILEM TeXHHYECKOM OIlHCa-
Hin - (TO) M Ha cxeme 3ICKTPIYECKOR  MPHHUHIIHAIBLHOI
3.040.019 33 o6Go3HauenHit curuHa. 108 NpUBeAEH B 1IPHIOXKEHHH |.

. 2. HASBHAYEHHE

2.1. Krasuatypa 1peilHa3dHaucHa 118 BbINOJIHECHHA CleLYio-
LN (DVHKLLHH: '

1) ¢opmupoBanue u nepeaua B tipoueccop avcnaeitnbiit (I11)
KOJ10B HaXKaTblX KJaBHUI B COOTBeTCTBHHM ¢ Tab.a. 2.1;

2) nepenaua s [1/1 Ko10B coobiiennit 06 omnbkax o6aeHa | pe-
3V/bTATax BbIIO.1HEHHA BCTPOEHHbIX TECTOB J1HArHOCTHPOBAHHSA;

3) npuem W BbllOJHeHHe -komaHi [1 B cooTBeTcTBilH
¢ Taba. 2.2; ,

4) cBeTOBas HHANKAUIA PeKHMOB PabOThl AHCIVICA, 3BYKOBAA
CHTHAIH3aUHA HAKATUA K1aBHUI (LLETHYOK) H BbIIONHEHHE KOMAH-
‘bl Bbl.1a4H 3BOHKA.



Tabauua 2.1

= — o m N
18 (8|25 |2 |s 8 AR RN
Je) — N @ o [52] N n <
s |e|S|1E B[ IB|EI8g |8 |55 5
o) (o) @ o - m [Ye] 0N
= | 8| k|8
=
) A [ | |- — o - | —
/] |
& 2 go wn @ t~e | -yl m s | == | <|wmm |mo| ax
A |[Ca|? 2 ‘A== > | o | <t | ;A | e ] co
B3 E o
B 5 |[gx|>a|g [“*|<=|[o~nf==z mm | e | oo (3R s=-] o
m O |u= = 1 |o o~ e m <H| O ||t O
ol w| ] ]|l |lo|lc|lo|o |« m|lo|la|lm]|uw




Tabanua 2.2.

Komanabn ynpaBjieHHs KJaBHATypoO#

Komauua Kon Onucatne
. ¥YnpaBnenue 100*=x=%x| [Ipunumaer 3Hauenune «0» wuau
HHAHKATOpamH «l». Cocrosinne «0» cooTBeT-
CTBYeT BKJ/IOYEHHIO CBETOAHOAA:
— «OCT»
— ((AP))
— «BP»
— «AJl1d»
— OKOHUTE»
. [enepupoBartb COH | BkaioueHne 3BYKOBOH CHrHaJ/H-
«3BOHOK» 3auuu Ha Bpems nopsiaka 0,5 ¢
. Bkatountb OFH Pa3pelueHne . KpaTKOBpeMeHHOM
«IHEJTYOK » 3BYKOBOH CHIrHaJIM3auUHH, HMH-
. THUPYIOLLEH  LIeNYOK  KJaBHWH
NpH HaXXaTHH
. Boikatountb ODH |3anpet renepaunn «UIEJ/THOK>»
«ILEJTHOK» NPH Ha>XdTHH KJAaBHLL
. Bkaountb 27H Knasuwn, pabortaioluue B pe-
«ABTOITOBTOP» xume <«ABTOITOBTOP», npwu
y1epXKaHHH B HAXKATOM COCTOf-
Hun GoJjiee 0,5 ¢ dopmMUpyIOT ne-
PHOAHYECKH NMOBTOPSIOLLIHECH KOb
. BeikaounTb 25H Kunasuwu, He paboTaiollle B pe-
«ABTOITOBTOP» »xume «cABTOITTOBTOP», Bbiaator
ONMHOUHbI KOA NPH HaXaTHH
. 3anpocHuTb 2DH | Bbinaetrcs coobuieHne 06 owH6-
«MOEHTH®H- Kax MpH TeCTHPOBAHHH
KATOP KJTIABHA-
TYPbl»
. Boimonuute nocae-| 3FH | OcyuwectBasercs HauaabHad
[OBaTeNbHOCTb HHIILHANH3aUHsA KJaBHATYpPbl
BKJIOYEHHA M BbINOJHSAETC  BCTPOEHHbI

TeCT AHArHOCTHpPOBAHHA



2.2, YCI0BHA 3KCILIVATALMH.

[To 3auiMilleHHOCTH OT BO31EHCTBHS OKpY:Kalolleil cpelul K.1a-
BHATVYpa OTHOCHTCH K u3deauam kateropun 36 [OCT 20397-82,
HCHO.THEHHE - 0ObIKHOBCHHOE.

2.2.1. Hopma.nlible KJIMMATHYCCKHE YVCIOBHSA 3KCIYaTALHM:

TeMnepaTypa okpyvaawulero nosavsa (20x5)°C:

OTHOCHTEIBHAS BJAXNOCTb BO3.1VXa (65 15) 9%,

atmocgiepiioe daniedne ot 84 10 107 klla.

.2.2.2. Tlpeae.ibHble YCIOBHSA 3IKCMIVATALHH:

TCMNCPATVPd OKpyzKalollero Bo3iyxa ot +9 1o +40°C;

OTHOCHTEIBHAA B1a’KHOCTb BO3AyXa oT 40 10 909, npu Temne-

patype 30°C;

BUGpaNHA ¢ uvactotoll 1o 25 'u n amuautynoit 1o 0,1 mwm.

2.2.3. KnaBnatypa Bblaep>XHBaeT NpH TPAHCNOPTHPOBAHHH 6e3
TIIOBpeX1eHHH BO31eHCTBHe NpeaesbHbIX TeMnepaTyp:

MHHHMaNbHOH — MHHYC 50°C;

MakcumaabHoih — natoc 50°C.

2.2.4. KnaBuatypa B ynakoBke AJfl TPaiCIIOPTHPOBAHHA Bbl-
nepxxuBaet 6e3 NMOBpPeXACHHM:

TPaHCMOPTHYIO TPACKY ¢ YyckopeHnem 30 m/c? npu uacrtoTte
yaapos ot 80 no 120 B MHHYTY;

BO31€/CTBHE OTHOCHTEJIbHOH BAAXHOCTH A0 90‘/, 1IpH Temnepa-
Type natoc 30°C.

3. TEXHHUYECKHE J1AHHDbIE

KnaBuatypa cOcTOMT M3 MaTpHUbl KAaBHW (MeMOGpaHHbIX
3amblKkaTtenei) W 6J10Ka ynpaBaeHHss paboTOH KJaaBHATypbl (KOH-
TposJiep KJaBHaTypbl).

3.2. KnaBnatypa nuTaeTcs  MOCTOAIHHBIM  Hamps>KeHHeMm
5B+5%.

3.3. [loTpe6asiemblit kKnaBHaTypoil Tok He Gosee 0,4 A.

3.4. T'abapuTHble pa3mepbl KJaBHaTypbl He 6onee
505X 240X 55 mm.

3.5. Macca knaBnatypbl He 6oJee 3 Kr.

3.6. Csssb c [ ocyliecTBasieTcss Mo NOC/JAe10BaTeNbHOMY HH-
Tepgeiicy MPTIC co ckopocteio o6mena 600 Gon.

3.7. KnaBulHOe mo/ie COCTOMT M3 Tpex TFPynn KJAaBHL:

1) knaBuwn «PET», «AJI®», «BK», «BbIB», «BbIb», «OCT»,
«BbJl» — knaBnatypa ¢opmHpyeT KOAbl KJaBHLW 3TOH Tpynnbl
NPH HAXKATHH;

2) knaBuwu «YIIP», «<MP», «MA» — knaBuatypa dopmupyer
KOZbl KJABHLLI 3TOH FPYINbl KAK NPH HAXKATHH, TAK U NPH OTXKATHH;

3) Bce ocTajibHble KaausHlWH pabocatoT B pexkume «<ABTOITOB-
TOP», T. e. npH ynep>KaHHH UX B HaXKaTOM COCTOSHHH MEPHOAH-
UeCKH MOBTOpsieTCs nepefaya KoAOB ydep>KHBAeMblX KJaBHLU.
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Yacrora aBtonoBTtopa koaoB He Gosee 30 I'u. [laysa nocne
BbllayuM MNepBOro Koja [0 nepeiaud CcepHH  aBTOMOBTOPA
He meHee 0,5 c.

CneuunanbHoit komaHpoit 11 pexum «ABTOITTOBTOP» 3toit
TPYNMbl KJAaBHW MOXeT OblTb oTMeHeH. [Ipu 3TOM TpeTbs rpynna
KJaBHLI 10JKHA pa6oTaTh aHa.JOrHYHO MepBOM rpynne.

3.8. Bce knaBuwu pa6otatot B pexkxume «JIETATO» («POJIJIO-
BEP»), 1. e. npu noc.ienoBaTteNbHOM HaX»aTHH HECKOJIbKHX KJlaBHLUI
(n07), 6e3 oTxKatus paHee HaXKaTblX KJABHLL, 0J)KEH Bbl1aBATbCS
KOA nocsenHeH Ha)aToH KJaaBHUIM B COOTBETCTBHH C ee rpynno#
H peXxHMOoM.

[Ip OTNycKaHuM KNABMILH, Ha)KaTOH noc/jeaHel, - BblAAIOTCA
KO/bl peanoc/aeHed KNaBHILH, eCH 3Ta KJlaBuwa paboTaer B pe-
xxume «ABTOITOBTOP» u T. .

3.9. Boinaua kona knaBuw B 11 conpoBoxiaaetcs 3BYKOBbIM
CHTHAJ0M — ULeAYKOM.

Onsa knaBuuw, pabotawowux B pexume «HAXXKATHE/OT)KA-
THUE» («¥YI1P», «HMP», «HMA»), wenyok BblAaeTCss TOJbKO MpH
HaXaTHH.

[To cneunanbHoit komanae ot 1] MOXHO OTMEHHTb 3BYKOBYIO
CHUTHaNM3auMio (LLesyoK).

[To cneunaabHoit komauae ot 11 knaBuatypa popmupyert 3BYy-
KOBOH CHTrHa.a (3BOHOK) AJHMTeJbHOCTblO He meHee 0,5 c.

3.10. Tlpu BKAOUEHHH HaNpsXKEHUS] MHUTAHMA WM MO Creuu-
anbHOW KomaHae ot 1]l knaBuaTypa BbINONHAET TECT BHYTPeHHero
AMArHOCTHPOBAHHA HeMCNnpaBHOCTEH.

4. COCTAB U3AEJIHUA

Knasuatypa KM-035 kak camocTosiTeibHOe H3aesue Mno-
CTaBKe He TMOMJeXHT M TOCTaB/AseTcs B cOCTaBe AHCNJed
pactpoBoro CM 7238.
4.2. KoMnnekToM 3anacHblX yacTeil U MPHHAANEKHOCTEH KJa-
BUaTypa ofecneydBaeTcsi B COCTape AMCIJ/ess pacTpOBOro.

5. YCTPONCTBO U PABOTA

KoHTposnsniep knaBHaTypbl cOdepXHUT cJjeaylolive ¢yHK-
LLMOHAJIbHble Yy3Jbl:
l) y3ea Mukpo-OBM;
2) y3esn KOMMYyTaUHM KJAABHIIHOH MaTpHLUbI;
3) ysea cBaAsu c [1[;
4) y3en cBeTOBOH MHAMKAUHWH H 3BYKOBOW CHTHA/IH3aLMH;
5) y3es KJaBHLIHOTO MOJS.
5.2. Pabota caocTaBHbIX YacTell KnaBHaTypbl.
Y3en MHKpo-DBM cOCTOMT M3 OLHOKPHCTaNbHOH MHKpO-ODBM
(OM 2BM) KP1816 BE35 (D5), BHewHero [13Y K573 P¢2 (DI1)
M perucTpa ajpecHblX CHrHAJIOB.



BoicokonpoussoautenbHas OM 9BM KP 1816 BE35 BbinosHeHa
no N-MOII texHoNOrMH, cOBMECTHMA MO BXOAHbIM H BbIXOAHbIM
curianam ¢ TTJI norukoi.

OM 3BM nmMeeT BOCbMHPA3PALHYIO BHYTPEHHIOW apXHTEKTYpY
M NBEHaALaTHPa3psAHbIA NPOrPpaMMHbIA CUETUHK, COLEPXKHUT Ha
kpuctaisne O3Y ob6vemom 64 6alT 27 JHHMA BBOAA-BbIBOAA, OLHO-
YPOBHEBYIO CHCTEMY NpepbIBAHHH, BOCbMHPa3psAAHbIH TaliMep-cueT-
YHK COOBITHH.

OM 3BM KP1816 BE35 He umeeT BCTpOeHHOiH NamMATH KOMaHI
H HCNOJb3yeTCH C BHELHHM 3anoMHHawoWHM ycTpoictBoM (3Y).

OM 2BM cepun KP1816 BbinosHeHa B COPOKaBbLIBOAHOM KOp-
nyce, MHTaeTcs OT HCTOYHHKA HanpsixkeHus +5 B. :

Apudmetuko-noruyeckoe ycrtpoiicteo (AJ1Y) ob6pabatbiBaer
BOCbMHpPa3psiiHble CJOBA NOA ynpaBJjeHHeM AellndpaTtopa KOMaHI
(AWK) u BbinosHsieT caeayouie GyHKUHH:

C/I0XKeHHe ¢ yueToM M Ge3 yueTa nepeHoca;

JIOTHUeCcKHe onepau1u «H», «HUJIU», «HUCKJTIOYA-
IOILEE HUJIW»;

HHKPEMEHT, JeKPeMEeHT;

MHBEpCHS;

CABHMT BNpaBoO W BJIEBO,

o6meH noay6anTos;

NECATHYHYIO KOPpPEKLHIO.

AKKyMyasTop = oaHo6aiToBblii octoBHoil pernctp OM 3BM,
HCNoJIb3yeMblii BO BCeX MNepechbliKax AaHHbIX.

[lBeHaauaTHpa3psiaHbIi CHETUMK KOMaHA NO3BOJNIET OCYLLECTB-
JAATb Bbl6opKY M3 3Y nporpamm emkocTtbio no 4096 6ait. 11 maan-
WHX pa3psnoB MeHsiloTca nocaenoBatenbHo ot 000H no 7FFH.

[1pu nepenosHennun maaawux 11 paspsnos ¢ 7FFH B 000H ne-
peHoca B 12 paspsaa He npoucxoaut. Takum obpa3om, Bce aapec-
Hoe npocTtpaHcTBo 3Y nporpamM cocTOMT M3 aByX 6ankos MBO
1 MBI no 2 Ké6aiir.

KomaHabl nepexvoaa M Bbi30Ba 11IPOrpamMmM VKa3biBAIOT aapec
AAWHON |1 pa3psnos, a cTapliuii paspsl 3arpysKaeTcsi BO Bpems
HX BbINOJIHEHHA H3 TpuUrrepa 6aHKa, cOCTOAHHE KOTOPOI'O MOKHO
MEHSATb C NOMOLLbIO cneunaabHbix KoMmaHAa. Ilpu Bbi3oBe noanpor-
paMM H BO3BpaTe M3 HHX MNOJHbIIl ABCHAALATHPA3DA.IHbII aapec
BO3BpaTa 3arpy»aeTcs B CTeK M H3B/J1eKAeTCA M3 Hero.

Kpome pa3snenenus Ha 6aHkH oObemom no 2 Ko6aiit 3Y npo-
rpamMm [eaHTCA Ha CTpaHHubl no 256 6GaiT. KomaH:ibl YCJI0BHOIO
nepexoaa ykasbiBaloT BOCbMHpa'spﬂﬂHbli'l aapec B TeKYlleH cTpa-
HHLIE KOMaH/bl, KOTOPOH HEOGXOAHMO nepeaaTh ynpas.aeHue. Anpe-
cauus BHelwHero 3Y mporpaMm oCVLLeCTB.ISIeTCA uepe3 KaHa.l 1all-
HbIX M ueThipe pa3paaa nopta P2 (P20 ... P22).
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O3y OM OBM —- BHyTpenHss namsth Aaunnbix (I17IH) opra-
HH30Bal a Kak 64 BocbMHpa3psaHbix caoBa. B T1 1 voxHo BblA€ANTD
cleaviouwre obaactu:

1) nBa 6aHka no 8 peructpoB RO — R7, oain n3 6aHKoB npsamo
anpecyeTcsi pAaloM KOMaHA (Bb|6upa|0T uenoabayveublii GaHK npo-
'PaMMHO)

2) ctek, coaepxkawuit 8 ypoBHci no 2 OaiiTa, aapecyemblil
vka3saTteiem cTeka SP; '

3) o6.acTb AaHHbIX nodb3oBaTeds -— 32 daiita.

Bce suefikn T11H KocBeHHO aapecyioTcs ¢ HOMOULBIO PErHCTPOB
RO 1 R! o6oux 6ankoB (ykasareieit O3Y).

Ctek OM 3BM oprauusoBaH Kak BoceMb liup siveek B [1/1n
(aapec 8 -— 23) M CAVIKHMT AASt COXPAHEHHS 3HAUEHHUS TIPOIpPaM-
MHOTO CUeTUYHKAa M ueTbipex CTapwHx GHTOB C.108a COCTOAHMS f1poO-
rpammbl PSW npu Bwi3oBe nporpamm #.u npu obpaboTke npe-
pbiBaHHil.

Hcnoab3yemas suyeilka onpeneasieTcs 4MCJIOM B Tpexpa3spfi-
HOM YyKasartec cteka SP, KoTopblii iB.1sieTCs 4acTbio CJA0BA COCTO-
suus nporpammbl PSW. PSW Mo)XeT uMTaTbCsi M 3arpyKatbes
C NMOMOULBbIO aKKVMY.1sTOpa. Ecan ypoBeHb BJ0XKEHUOCTH NOANPO-
rPaMMm MEHbLII€ BOCLMH, BCe SAUEKH 1101 CTeK HE 3aI1MMAIOTCS Il MO-
FVT GbITb HCIIOJL30BaHbI KaK 0ObluHble sueiikn O3Y.

Kanaabl Pl u P2 nmeloT nieHTHUHble xapaKTepHCTHKI. [laH-
Hble, 3anucaHible OM 9BM B 3TH KaHaabl, COXPAHAIOTCH HEH3MEH -
HbIMH [0 cjejyloleil 3anucH. BxoaHble aaHHble 10J2KHbl NOiAep-
KHBATbCA HEM3MEHHbIMH N0 BbINOJHeHHs MHKPo-DBM onepatinu
uTeHHe M3 KaHaaa.

Bbixoabl KaHaJaoB paccuMTaHbl Ha noakJwueHue oaHoit TT/1-
Harpy3ku. O6a kKaHajJa UMeloT KBa3HABYHANpPaBJaeHHYIO CTPYKTYPY,
KOTOpasi MO3BOJISE€T HCNO.b30BaTbh KaXKAblil OMT A5 BROLA WM
BoiBoaa. Kanan P2 ncnoabsyetcs, kpove TOro, 115 Bblidd4H YeTbi-
pex CTapHiHX Pa3psAaoB NPOrpaMMHOrO CYETYHKA NPH NOAKIIOUEHHH
BHewHero [13Y. ]

Kanaa DB aBynanpaBaeHHblil, OCHOBHOE C€I'0 Ha3HauCHIe —-
Bbllaya MJaAlWMX BOCbLMHM pa3psloB aapecd M nepelaua’ j1aH-
HbIX NpH noakawouedHud kK OM OBM BHewHeld NnaMsiTH MU CXeM,
paciuMpAOUIHX ee BO3MOXKHOCTH (HanpuMep, PerHcTpoB HAH HH-
tepdeiicibix BHIC cepun KP580), Ho npu oTcyTCTBItH HeoGXxo-
NHMOCTH B pacClIHPeHHH, MOXKeT ObiTb HCIOIb30BaH KAK BbIXOAHOI
KaHa.a ¢ XpaHeHHeM MH(OPMALHKM HAl BXOLION KaHa..

JIHHUK 3TOro KaHaaa MOTyT OblTb BXOAHBIMH 111 BbIXOAHbIMH
TOJILKO OJHOBpPEMEHHO.

[1pH 3anucH HAH UTEHHH H3 ITOrO KaHaad Ha Bbixoaax RD, WR
(OPMHPYIOTCA COOTBETCTBYIOLWLHE CHIHAJbI.



BbiBoabl TO n Tl MoryT Bbino.1HATL HECKOAbKO @YHKUHiA. [1pu
MCMONb30BAHHH HX KdK TECTHpYEMble BXOAbl MOXHO KOHTPO.IHU-
poBaTL MX COCTOAHIE C IIOMOWbBIO KOMAaHI1 YCJO0BHBIX [CPEXOLOB.
BbiBoa TO MozKeT 1CN0.1b30BaThCs AIH BbllayH TAKTOBOM 4aCTOThI,
BbiBOo1 T1 — Kak BXoa cueTuMka coObiTHH. Bce nepek.iioueHus Bbl-
NONSAOTCA MPOrPaMMHO. :

BoiBox INT npumensiercs aas o6paGoTKH lpepbiBaHHM, ecJH
OHN ObliM paspeweHbl nporpammoii. CocTosiHMe BXoda aHaJM3H-
pyetcs KakAblii MAuIMHHbIA LHKA BO BPeMS MMNYJLCA HA BbiXojde
ALE. Tpu OGHapy eHHH aKTHBHOTO CHTHANa Ha BXO/le INT u pas-
peweHHH 1IpepbIBaHNii NPOMCXOMHT BbI3OB MOANPOrpaMMbl C aape-
com 03 B 3¥Y nporpamm.

CocTosiHne Bxona INT Tak)ke MOXHO KOHTPOJAHPOBaATb C 110-
MOIL(bi0O KOMaHJ -yCJIOBHbIX NMepexoaoB.

Taimep-cueTunk (8 paspanos) OM IBM nosso.iseT no.ab3o-
BaTe.I0 CYMTATb NOCTVNAIOUIHE H3BHE CHTHAJbI WIH reHepHpOBaTL
BpeMeHHble 3aaepXKKH ¢ 60abLIOI TOYUHOCTBIO Ge3 oTBAeueHHl AJTY
oT BbinoaHeHus nporpamm. CodepxHUMoe cueTdlKa CUMTbIBaeTCH
MK 3arpy’kaetcs ¢ NoOMOLWbIO akkvmy.asatopa. [Ipu nepenoane-
HuW cdeTunka FF B 00 ycranasansaetcs (Jar nepenojHeHns,
H CUeT MPOAO/IKAeTCH.

O1HOBpPCMEHHO BO3HHKUET BH)TpeHHee npepbiBaHHe. Apnpec
nonporpaMmsl ero obeayxupanus 07.

[Ipn pabore B pekume Tailmepa Ha BXOA CuYeTYMKA uepe3
lpeABapHTe/LHbIH AeanTe]b 4acTOThl Ha 32 noaaeTcs nocJeno-
BaTeNbHOCTb OCHOBHbIX TAKTOBbIX HMMYJAbCOB C AJHTENbHOCTbIO,
paBHOM BPEMEHH MALIHHHOTO LHKAA (OHA )Ke Bbl1aeTCA Ha BbiBOA
ALE OM 3BM).

Cxema BbIpaGOTKHM TaKTOBbIX CepHH Mo3BoAfET (hOPMHPOBATHb
Bce Heo6Gxoaumble Ans paboTbl TakToBble cHrHaan. Cxema co-
CTOMT M3 reHepartopa, AeaHTe]IA 4acTOTbl Ha TPH, CUETUHMKA LIHKJA.

C BbiXxona aeqWTels 4acTOTbl CHHMAETCsH BIINTPEHHAA TaKTo-
Baf yacToTa, KoTopas Bblaaetcs Ha BbiBoad T( 110 crieunanbHo#
KoMmaHae.

CueTuHK [eJHT TAKTOBYIO 4acTOTy Ha MATb A NMOAYUYEHHS
NAtH MalWMWHHbIX TakTOB B LMKJIe. B kauecTBe 3ajatowieid uemu
ANt TeHepaTopa MoxeT GbiTb HCMOAL30BAH KBapLeBbIH pe3oHaTop,
MHAYKTHBHOCTb MJM BHELIHAR TaKTOBas 4acToTa.

Onanason pabounx uactot reHepatopa ot | ano 6 mI'i. Bbi-
XO[Hble HMMIIYJbCbl CAYXKaT AJA cTpoGMpOBaHMA aapeca [PH MHC-
MoNb30BAHHN BHEWHHX YcTpoiicTB coBmecTHO ¢ OM 3BM u BbI-
natotcs Ha Bbixoa ALE. Curnanbl, ¢opmupyemble Ha BbiBoaax
PSEN, RD, WR, PROG, npumeHsiiotcs npu  MOAKJIOYEHHH
K OM 3BM BHewHHUx cxeM-pacwinputeaei.
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[pu BKJIIOUEHHH HaMpsiXkeHUsi NUTaHWs Ha 3nementak RI1Q,
VDI, Ci2 dopmupyeTcsi CHrHAA . CHCTEMHOro c6poca H HHHLLHAIH-
3aunn OM OBM RESET, kotopblit ofecneunBaet BbI60p NepBoii
Komauaul u3 3Y nporpamm no aapecy 0000.

Ddukcalus aspeca OCyLLeCTBJISETCH PErHCTPOM MO CHTHany
«ALE». Inst ynpaBneHHsi CUMTbIBAHHEM KOMaHA M AaHHbIX M3 3¥Y
nporpamMm ucnoab3dyercs curHan «PSEN», no saanemy ¢dpoHTy Ko-
Toporo npoueccop OM 3BM 3anoMuHaeT Koa KOMaHAbl B peru-
CTpe KOMaHA.

B nanbueiiiem npoueccop newndpupyeT 3TOT KOA H npeobpa-
3yeT B BbIXOAHble CHIHaJbl, KOTOpble YNpPaB/AIOT HCTOYHHKOM
M NPHEMHHKOM 1aHHBIX.

[To curnany «WR» B peructp 3sanucbiBaetcss uHboOpmaums,
ynpaeasiiollast 3ByKOBOiH M CBETOBOH CHIHAJM3aLHAMM.

'TlopT BBOAa-BLIBOAA Pl Mcnonb3yeTcs AaA CKAHHPOBaHMSA (MO-
CIe10BATEIbHOTO aHAJIH3a COCTOAHHA) MeMOpPaHHbIX 3aMblKaTeJeil
(paspaabm P10 ... P12, Pl14 ... P17), a takxe a1 ¢popMHpoBaHHua
nocsenosatenbHoro koga MPTIC (cornacHo Ta6a. 2.1).

[Tpn 3tom aumuuu Pl4 ... P17 BbaawoT kKoabl CTpok Ha e-
WHdpaTopbl y3Jaa KOMMYTaLHH MaTPHLbl MeMOpPaHHLIX 3amblKaTe-
JAeil (crapwue 4 paspsiaa koaa cornacHo Ta6bu. 2.1), a JAuHHM
P10...P12 ynpaBasior kommyrtatopom D7 usuHuit Bossparta
(KOMOHKH MaTpHubl H MJaadlide 3 paspsaa Koaa COrdacko
Taba. 2.1). Bbixoa KomMMyTaTopa COelHHeH CO BXOAOM
TO OM 2BM. Bxoa TO KoHTpoJsHpyeTcs MPH Kax<10M H3MeHeHHH
HoMepa onpallHBaeMOH KJaBHIUH. Ecad KaaBHula pa3oMKHYTA,
Ha TO ponxken 6bITb CcHTHAA HU3Koro VpoBHsA. [Ilpu  stow
OM 2BM Bbinaet Koa CTPOKH M KOJOHKHM caedyiolleil KjiaBHLIL.

[Tpn o6napyxeHun Ha TO curHaja BLICOKOTO MOTeHIlHA.1a, UTO
CBMJETeNbCTBYEeT O HaXKaTHM onpaliuBaemoii kaasuwd, OM 3BM
nenaet nay3sy B TeueHHe |0 Mc ¢ Leabio ycTpaineliHss BO3MOXHOTG
npe6e3ra u cHoBa KoHTpoaupyeT Bxoa TO. Ilpu nosTopHOom .00Ha-
py»eHuHu Bbicokoro ypoeHst Ha TO OM 3BM ¢ukcupyer ko1 3am-
KHYTOH KJaaBHLUHM, onpejefsieT, He Obl1a JH KjaBHILIA 3aMKHYTa
paHee B MNpeAbIAYLIMX LHKJAX CKaHMpOBaHMsA. Ecam KaaBuiua
3aMKHyTa BrepBble, OMpele/sieTCss ee rpynna, B COOTBETCTBHH
C KoTopoi (popmHpyeTCcs noc.el0BaTeabHbl KOA Ha Bbixoae P13,
locTynaoolmil 3atem Ha nepepatuuk yana cBasu c¢ I1/1 (D4.2).

L]

HautenbHocTb Kaxcaoro 6HMTa mocsaenoBaTelbHOro koaa dop-
MHpyeTcsi ¢ 1nomoublo Taiimepa OM 3DBM. ®Popmat koia Ha
BbIXOJ€ y3/a CBf3M C JMCIJEeM HOKa3aH Ha puc. |.
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UHPOPMHAYUOKHEIE UMbl

1 TaTI T390 5 1]
o_l__lf 5 q¢ .L 47 ——
mapm- dum / crmon- O,
Puc.

\

Pa3pan D7 ana konosB knaBuw paseH «0».

[Tpuemnuk y3na ceasu c [111 sbinonHen va ontpode VT, TpaH-
aucrope VT2, nuome VD7, peauctopax RIl, RI12, RI13, RIl4.

Csasb ITJ1 € knaBuaTypoil ocywecTBasieTcss No ABYM JHHHAM
nocjenosaresbHoro uHrepoeiica (Tokosas netas 20 MA).

OnTpoH oGecneunBaeTr rajbBaHHyeckylo passsasky ueneit T11
M KAaBHaTypbl, UTO CMOCOGCTBYET MOBBILICHHIO MOMEX03allHLileH-
HocTH KaHana. [IpHHATbIE H3 JHHMKM HMMYJbCbl  YCHAMBAIOTCA
kaloyom Ha VT2 u nocrynaior Ha Bxoiabl INT OM 3BM u T].
[TossneHne Ha Bxome INT Hu3koro yposusa crtaptoBoro 6ura
BbI3LIBAET NpepblBalide BblIIONHEHHA [IPOrPAMMBL.

Jrta noanporpamma BKJio4YaeT Talimep, C MOMOULbIO KOTOPOro
OTMepSIIOTCH BPeMeHHble OTPe3KH, PaBHble MEPHOAY UYACTOThl MPH-
HHMaeMoro curiana.

B cepeauHe Kaxaoro 6MTa KOHTPO.JHPYETCA MOTEHLHan BXO-
a1a T1. Tlocae npoxoXkaeHHA CTapTOBOro H BOCbMH HH(OPMAaLHOH-
Hbix 6uT OM DBM KOHTpOIHPYET Ha/lHuHe B JIMHHH BbICOKOrO MO-
TeHuHana cron-6MTa.

[Mpunareiit ot Il Kox nporpammHo mpeo6pa3yetcsi B napaJ-
Je/JbHblH, HAEHTH(DHLUHPYETCA B COOTBETCTBHH c Taba. 2.2, mocae
yero KJaBHaTypa BbINOJHAET COOTBCTCTBYIOULYIO komaHiy. Bo Bpe-
M nepenadyu koga Ha [Tl ¢ ueablo MCKIAOUEHHS -HCKAXKEHHUS HH-
cdopmMalHKy npepbiBaHHA MPOrpaMm 3anpeLueHbl.

Ecan ¢ TI[ nepenaetcsi B 3T0 BpeMsi KOMaH1a, OHa He MpH-
HMUMaeTCsl, a B peructpe coctosilius kaasuatypul (aapec 0035H)
ycraHasiauBaerca duar «OLLUMBKA BBO/1A». TTocae okoHuaHus
nepenaun npu Haguuun ¢aara «OUIMBKA BBOIA» wna T1]1
nepenaetcsi kKo C8, no kotopomy I1/l nostopsier nepenauy
HH(pOPMaLHH.

[1pu BKJIIOUEHMH KaaBHATypbl BbI3bIBAETCHA TeCT BHYTPEHHeH
NHAarHOCTHKH, ULEJbl0 KOTOPOro sBJsI€TCA MPOBEPKA FOTOBHOCTH
KJ1aBuaTypbl K paboTe W yCTAHOBKA CTaHAApTHbIX 3HAueHHWH pe-
XKHUMOB PaboThl.

Tect KOHTpoONA CKaHHpyeT MaTpHUy C LeJblo BblABJIEHHRA
JaMKHYTbIX Kaasuuw, nposepset [13Y, O3Y OM 3BM.
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Pe3yabtathl Tecta Bbiaalotcsi no komanae «3ATTPOC MIEH-
TUDPUKATOPA KJ/TABUATYPDbI» u umeior Bua:

1 0 0 0 0 Owmnbka OuinbKa OuwnbkKa
CKaHHPOB 03y M3y

1) ownbka cKkaHHpOBaHHS BO3HHKAeT, eCJIH BO BPeMS TeCTH-
poBaHHusi Obl;1a Ha)KaTa XOTsl Obl OAHA W3 KJaBHLI,

2) owwubka O3Y — ecau npu nposepke O3Y OM OBM B pe-
*umax «3AIMUCDh», «<UTEHHUE», «<CPABHEHHE>» noayuen He-
BEpHbIH pe3ysbTar;

3) ownbka [13Y — ecau KOHTpo/NbHAs CymMMa CJOB NaMsATH
nporpaMm He paBHa 3Ta/JIOHHOM.

CraHnapTHble 3HayeHHS peXXHMOB PaboTbl, yCTaHaBAHBaeMble
MPH BKJIOYEHHH KJaBHATYpbI:

1) «<ABTOITOBTOP» paspeuen;

2) «3BOHOK» paspewen;

3) «IEJIHOK» paspeuieH;

4) «CKAHHUPOBAHHWE» paspelueHo.

B03M0XHO NMOBTOpPHOe BKJIOUEHHe TecTa KOHTPOJS MPH Moay-
uenuu ot I11 komaunasl «[TOBTOPHO OCYUIECTBHWTb BKJIIO-
YEHHUE>».

CpeToBasi HMHAMKAlLHA PEXHMOB OCYLLECTBJSETCH YeTbipbMS
3eneHbiMH cBetoanodamu (VD2 .. .VD5) uonnum kpacueim (VD6).

YnpaBneHue CBeTOAHOLAMH OCYLLECTBJASIETCS NMPOrpaMMHO MO
komaHae u3 1. Beinaaemoe OM DBM Ha peructp D cnoso co-
ONEePXKHUT HHGMOPMAIIHIO O COCTOSIHUM BCEX CBETOAMONOB H 3BYKO-
BOH CHrHaJH3allHH. ,

3ByKoBasi CHrHA/NM3aUKA BbINOJHEHA MO CXeMe, COCTOsiLlel H3
redepatopa (3anementol VT3, D6.1, R16, Cl3) ¢ wuHBepTOpamu
(anementnl D4.1, D4:4, D6.4, R15, RI7, RI8), ¢ koropbix mno-
CTynaeT CHrHajn 3BYKOBOH 4acTOThl Ha 3BYKOH3jyuaTtenb B2.

B knaBHaType MCNoAb30BaH HOBbIM MPHHUHMM KAABHLIHOrO ne-
pekJiouare/s ¢ 3aMblKaTesqeM M3 TOKOMPOBOASLLEH Pe3HHBI.

KnaBHILHBIH nepekaloyaTeNb«COCTOUT M3 KHOMKH, LITOKA, OC-
HOB& NS, 31aCTHYHOTO /1IEMEHTA MYCTOTEeNOH chepHueckol Gopmbl
(MemM6paHbl) ¢ HaXOASILLHMCS BHYTPH MSATAYKOM M3 TOKOMPOBO-
Asileil pe3WHbl U NMapbl KOHTAKTOB Ha MeuyaTHON MJare.

Mem6paHa HaxoQUTCS BHYTPH OCHOBAHHSl U COMPHKACAETCH CO
IITOKOM, Ha KOTOPOM HacaxkeHa kHonka. [Ipu HakaTuu Ha KHon-
Ky ycH/iHe depe3 LUTOK mMepepaeTcsi Ha MeMOpaHy, KOTOpasi CBOHM
TOKOMNPOBOASILUHM MNATAYKOM COeNHHAET MPOBOAHHKH HA MNe4yaTHOM
naare.



6. YKA3AHHWE MEP BE3OITACHOCTH

6.1. Ilepconan, paboraioliuil C KNaBHATypoOH, L0/ XKeH NPOUTH
KypC HauasbHOro o6ydyeHHsl Mo O6CJYXHBAHHIO AHUCMJes pacTpo-
BOro, C KOTOPbIM MOCTaB/fleTCA KJaBHaTypa H TexXHHKy Ge3onac-
HOCTH B cooTBeTCcTBHMH ¢ «[lpaBHsamMu TexHHUKH 6e30MacHOCTH
NN 3KCTJyaTauHH 3JeKTPOyCTAaHOBOK notpebHTenei».

6.2. Tlpu yctaHOBKe K/J1aBHaTypbl H nocJje AJHTEJNbHOTO Mepe-
pbiBa B 3KCM.1yaTalHH NMPOM3BECTH BHEWHHH OCMOTP KJaBHATYpHI,
XryTta, pas3bema.

6.3. Tlpu ycTpaHeHHH HeHucrnpaBHOCTell naiKy paspeliaercs
NMPOHU3BOAHTb TOJNbKO MNAAJNbHHKOM C 3a3eMJEeHHbIM KOPMycoM,
HMEIOLLHM Hanps)eHHe MHTaHHA He Bbille 42 B.

. 6.4. Tlpu paboTe ¢ knaBHaTypoH B cocTaBe AHMCMJes PacTpo-
BOrO TNpoBepKa ee TeXHHYeCKOro COCTOSIHHA M YCTpPaHeHHH He-
HcrnpaBHoOCTed Heo6xoaMMo cobJioaaTh Mepbl 6€30MacHOCTH, YKa-
3aHHble B PYKOBOACTBe MO 3KCMJyaTauHH [HCHJes pacTpoBoOro,
B COCTaBe KOTOPOro MOCTaBJAAETCA KaaBHaTypa.

7. TIOATOTOBKA K PABOTE

7.1. Tlocne anutenbHOro mepepbiBa B 3KCMJAyaTauHH H nocJe
TPaHCMNOPTHPOBKH Nepen MOAAuYel NNHTAHHA MPOH3BECTH BHELIHHH
OCMOTP KJ1aBHATYpbl, XryTa, pa3dbema.

8. [IPOBEPKA TEXHHUUECKOTO COCTOSIHUSI

8.1. TlpoBepky (pyHKUHOHHPOBAHHA KJAaBHATYpbl IPOM3BOAHTH
B cOCTaBe [JHCMJess pacTpoBOro.

9. BOBMO)XHbIE HEUCITPABHOCTH
H CITOCOBbl UX YCTPAHEHUSA

9.1. Hanbosee BepoATHbIMH MPHUHHAMH OTKA30B KJAaBHATYypbl
ABJIAIOTCA:

1) BbIXOA M3 CTPOSl MHMKpPOCXeM M JHCKPETHbIX 3/€eMeHTOB;

2) BbiXxOoA M3 cTpos MeMmOpaHbl;

3) HapylieHHe NaiKH H MEeY4aTHOrO MOHTaXa B pe3ysabTaTe
BO31€HCTBHA OKpYyXKalolled cpeibl H MeXaHHYeCKHX BO31eHCTBHH;

4) nospeXJ1eHHe NPOBOAHHKOB Kabesasl, COELHHAIOULEro KJja-
BHATYpPy C AMCIJEHHBIM MPOLECCOPOM AHCHJEes PacTpoBOro;

9) 3aru6aHHe KOHTAKTOB pa3beMa (BHJKH), MpeaHa3HaueHHOro
A5 MOAK/JIOUEeHHS KJaBHATYypHI.

9.2. TIOHCK HEHCNPaBHOCTEH MPOM3BOAHTCA [MyTeM MPOBEPKH
BXOJHbIX H BbIXOJHbIX CHTHAJIOB KJ1aBHaTypbl B npouecce ee QyHK-
LHOHHPOBAHHA B COCTaBe [HCIJesA PacTPOBOIO COrJNACHO cxeme
NPHHUHNHAJNBHOH 3J€KTPHUYECKOH H MPHJI0XKEHHIO 2.
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DB
P10 — P17
P20 — P27

ALE
RD

WR
PSEN
TO

Tl

RESET
INT

Npuromenue |

Mepeuenb npuHaTbIX B HacTosAwem TO
M HA cXeMe 3JEeKTPHUYECKOH NMPHUHUHMNHAJbHON
KJaBHATypbl 0003HAuYeHHii CUTHANOB

- ABYHanpas.1eHHbIA

BOCbMHPA3PAAHbIA
BBO1a-BbIB01A A3HHBIX
KBa3HABYHaMNpaBJ/JeHHbIH BOCbMHPA3PSAAHbIH NOPT
BBOLa-BbiBOdd HOmep |

KBa3WABYHAlpaB.JeHHblii BOCbMUPA3pAAHbIH MOPT
BBOJAA-BbiBO1a HoMep 2

nopt

- cTpO6 (pHKCcauWH aapeca
- BbIXOAHOH

cTpob
C UIHHBI AAHHBIX
BBIXOAHOH CTPOO ViipaBJeHHS 3aNHCbI0 HAa LIMHY
NaHHbIX

VnpaB.J1€HHA CUYHTbIBAHHEM

BbINOAHOH CHCHAJ] CUYWTbIBAHWA M3 BHelUHeH
namaTH nporpamm
BX0O4d, TeCTHpyeM bl N0 KOMaHaaMm VC.JTOBHOro

nepexoia JTO u JNTO

BX0d, TecTupyemblii no komanaam JTl wu JNTI
BXOIHOI CHIHAJ cHcTeMHoro c6poca

BXO.1 lIpepbiBaHHs



Metoanka noucka

Npuromwenue 2

HCMCﬂpaBHOCTeﬁ KJaBHATYpPH

[3HewrHee nposis.elte
HCHCIPABHOCTH

[Ipeanonaraevas npuuitita v meto0inMKa
NOHCKA HEUCTIPABIIOCTH

.Ipwu

BKJIOYUEHHH  AliC-
njes OTCYTCTBYyeT 3BY-
KOBOH CHrHaJl H Bbl-
naetcs coobuleHHe:
OLLMBKA 5

. I'lpn BKJIOYeHIIH ancnaes

HMMeeTCsl 3BYKOBOW CHT-
Ha/n, HO BblgaeTcs co-
o6wenne OUIHUBKA 5,
H HPH HaXaTHH KJaBHlll,
paboTallHX B pexxume
«ABTOITOBTOP», or-
CYTCTBYeT 3BYKOBOM CHT-
Haa «LEJTHOK»

. He nepekaniouaiotcsa cse-

TOAHOABl  KJaBHaTypbl

. He 3aropatorca naun no-

CTOSIHHO TOPAT OTAe/b-
Hble CBETOAHOAbl KJja-
BHATYpHI

. C6on B pabote knaBHa-

Typbl

. He pa6otaitot oTaenbHble

K/1aBHIIH KJ1laBHaTVPbl

He BbinonnseTcs Tect camoauarsoc-
THKH:

1) npoBepUTb OTCYTCTBHE MOBpeX-
noeHuit kKabensi M pasbema X3 KJaaBHa-
Typhl, HaJlUuHe U BeJILIUHHY MUTaloLle-
ro HanpsiXKeHHs K.J1aBHATYpHbl;

2) nposeputb  curhaanl  «PSEN»
1 «<ALE>» Ha mukpocxeme D5 Ha BbIBO-
nax 09 u 1l coorBeTrcTBeHHO coraac-
HO puc. 2

[TpoBepuT, orcyTCcTBHE O6pbHIBA CBA3M
¢ koHtaktom 0l pasbvema X3 kna-
BHaTypbl 1a y3nte npuemuuka MPIIC

OrcyTeTBYeT cTpoOGHpPOBaHHE perucT-
pa knasuatypbl D3. [lpoBeputb Hanu-
yue curvasna Ha sxoiax D peructpa D3
HeucnpaBen cBeToaHoA HAM HMeeTcs
OoOpbIB B LlenH CBETOAHOAA HJH B Le-
MU BXOLOB peructpa HHauKauuu D3.
[TpuBepuTL ocuMaNOrpadoM CHrHaAB
B Uensx BXxoaoB U BbixoioB MMC D3,
a TaK)e B Lensx CBeTOAHOA0B. 3ame-
HHTb HEUCIIpaBHblil CBETOAHO

HanpsixkeHne nuTaHus He coOTBeT-
CTByeT HOMHHajabHOMY. [IpoBepuTb
HanpsixkeHHe nuTaHua +5B =59

Ha KJaBHaType
HeT koHTakTa Mexay ToKompoBoAfi-
ILHM MATAYKOM M MPOBOAHHKAMH Ha
neuatHod naate. [lpoBepuTth Hcnpas-
HOCTb MeMOpaHbl C TOKONPOBOASILHM
NATAuYKOM



BpemetHble auarpammbl BbIXOAHbIX CHTHAJOB
PSEN u ALE mukpocxembl D5

omec
u
/ /
PSEN S
! 3 2mcc
a)
U 1 28axc
4 G
ALE
3 emec
6)

a) curiaa PSEN ua BbiBoae 09;
6) curnan ALE ua BbiBoae li;

Puc. 2. .



JiMcT perucrpaupuu UameHeHuit

Homepa nucTOB (CTpanuu) Bcero Bxopnsmuuit
. JIKCTOB » I conposo
‘[1ame- | asame- [ . - [aHHyasp (crpa- | moxym. |murenbHo-| Ilogn.|lara
poBaH- |HUL) B ro LOKYM.
HEHHLNX | HEHHEX HEDC | mOKYM, 4 0aTh
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