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OnpegeneHusi, 0003Ha4YeHNs N COKpaLLeHust

1 BBEOEHUE

1.1 PykosoacTBo no akcnnyatauyum (P3) npegHasHayeHo ansa paboTtarLwmx ¢ yHuBep-
canbHOW nNfaTton aHanoro-ungposoro npeodbpasoBannsa ansa IBM PC/AT-
coBMecTUMbIX KoMnbloTepoB J1A-2M5 (ganee «npnbop» unu «nnata AL JTA-2M5»)
nny n obcnyxuBaroLero nepcoHana.

1.2 PO BknoyaeT B cebsi Bce Heobxoanmble cBeAeHUs 0 NnpuHUune paboTbl U TEXHUYE-
CKMX XapakTepucTtukax npmbopa, o noarotoBke npudopa k paboTe u nopsgke paboTbl
C NpnBOPOM — 3HaAHUSA ATUX CBEAEHUN HEODbXoaMMbl A1 obecneyeHuns NosHOro uc-
NoJsib30BaHUS TEXHUYECKNX BO3MOXXHOCTEN Npubopa, npaBuibHOM aKcnyaTaumm n
nogaepxaHus npmbopa B NOCTOSAHHOM rOTOBHOCTU K OEUCTBUIO.

1.3 KakcnnyaTtaumm npubopa gonyckaeTtcsa ob6cnyxmBatoLLmin nepcoHarn, XopoLlo n3sy-

YymBLUMN HacToswee P3.

2 HOPMATUBHBbIE CCbIJTIKU

2.1 B HacTosweM JOKYMEHTE MCMNOSb30BaHbl CChINIKM Ha crieaytowme cTaHaapThl:

1) TOCT 26104-89 (MOK 348-78) Cpencrea namepeHum anekTpoHHble. TexHnyeckne
TpeboBaHus B YacTn 6esonacHocTn. MeToabl ucnbitaumm - n. 4.1.1 Ha cTp.6. nn. 4.1.2
Ha cTp. 7;

2) TOCT 12.2.091-94 (M3K 414-73) TpeboaHus 6e30nacHOCTM sl MOKa3blBaOLLMX U
PErMcTpUpYOLLNX 3NEKTPON3IMEPUTESTbHBIX NPUOOPOB 1 BCOMOraTesbHbIX YacTeu K
HUM —n. 4.1.2 Ha CTp. 6;

3) TOCT 22261-94 Cpefnctsa n3amepeHuin afeKTpUYEeCKUX N MarHUTHbIX BeNnYnH. Obwune
TexHunyeckue ycnosus — n. 10.3 Ha cTp. 89;

4) TOCT 15150-69 MawwuHbl, Npubopbl U Apyrue TeXHNn4eckne nagenus. icnonHeHunsa ons
pasnnyHbIX KNMMaTUYeCcKnx panoHoB. Kateropuu, yCrioBusi akcnyaTaumm, XpaHeHus 1
TPaHCNOPTMPOBAHUS B YAaCTW BO3AENCTBUS KNUMATUYECKNX (DaKTOPOB BHELLHEN cpeabl

—n. 10.6 Ha cTp. 90.
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3 OMNPEOENEHUA, OBO3HAYEHUA U
COKPALLEHUA

3.1 Cnucok coKpalueHuu

1)
2)
3)

4)
5)
6)

7

8)

NM3BM - IBM PC/AT-COBMECTUMbIA KOMMbLIOTEP;

ALK - aHanoroBo-undgpoBon KaHan;

AL - ananoroso-umcpoBon npeobpasoBaTesib UMK aHanoro-ungpoBoe
npeobpasoBaHue;

LA - umcpo-aHanorosbln NpeobpasoBaTenb UM LMGPO-aHanorosoe
npeobpasoBaHue;

AGND - aHanoroBas 3emMmns,

DGND - undpoBas 3emns;

IDE (Integrated Drive Electronics) - HTepgemnc ycTponcTs CO BCTPOEHHbIM
KOHTPONNepom;

C/WL — oTHOLWEHNE curHarsn-wym.

3.2 Cnucok onpeneneHuu

1)
2)

3)

4)

5)

6)

7

ATAPI - nakeTHbIN MHTEepdenc ans nogknodeHna CD-ROM n cTpMMMepoB;
BbasoBbin agpec(BASE) - wecTtHaguaTepuyHoe 41cno, ykasbiBatoLlee MecTo nna-
Tbl B agpecHom npoctpaHcTtee IBM PC;

BawuT (Byte) - nocnegoBatenbHOCTL 6MTOB (8 6UT). Kaxkabin 6anT cooTBeTCTBYET
OAHOMY 3HaKy AaHHbIX, BykBe, cumBony, umdpe. Micnonbdyetcsa B kKayecTBe eguHuU-
Ubl EMKOCTU 3aMOMMUHAKOLLNX YCTPOWUCTB;

BuT (Bit) - ABOMYHAsA eanHULA U3MEPEHUS KonuyecTsa nHgopmaumm («0» nnu
«1»);

CnoBo - onpefenéHHoe coyetTaHme GUToB, UMetoLLLee KOHEYHYIO OMNMHY U paccMmarT-
puBaeMoe Kak eauHoe Lenoe npu nepegaye, npuéme, oobpaboTke, oTobpaxeHnn n
XpaHeHun nHgpopmaymm. OBbI4HO 16 unn 32 6uT;

HaHHble (Data) - nHdopmauums, KotTopasa npeacrasneHa B opmanm3oBaHHOM BU-
Ae n npegHasHaveHa anst 06paboTku C MOMOLLBI0 TEXHUYECKNX CPEOCTB UMK YXKe
obpaboTaHa nmu;

DMA (Direct Memory Access) - NpssMon JOCTynN B NamATb. Pexum nepegayv aaH-
HbIX OT NepUEepUNHOro YCTPOMUCTBA MO LLUMHE KOMMbOTEPA HENOCPEACTBEHHO B

namMsiTb, MUHYS LleHTpanbHbIN Npoueccop. bonee 6bicTpbiv (4o 132 M6/cek ans
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WKHbI ISA) 1 YCTOMYUBBIN PEXMM, YEM NPOorpaMmHas nepegadva gaHHbix (Yepes
LeHTpanbHbIA NpoLleccop);

8) Apamnsep - 610K ynpasrieHusi, GOPMUPYIOLLINA HOPMUPYEMBbIE CUrHanbl Ha JIMHUSX
nHTepderca; nporpaMmma ynpasneHUst KOHKPETHbIM nepudepuinHbiM YCTPONUCTBOM;

9) AudbbepeHumanbHbIN PEXUM - BXOAHOW CUrHan MMeeT ABe NpoTMBOdIa3Hble CO-
CTaBngoLWmne OTHOCUTESNBHO LUMHbI 3eMIK;

10)FIFO (First-in, first-out - nepBbIM NPULLEN, NEPBLIM YLIEN) - MeToq Oydepusaumm
AaHHbIX HAa OCHOBE MocnegoBaTenbHON o4Yepeau;

11)UnTephenc (Interface) - COBOKYyNnHOCTb CpeacTB v Npasun, obecneymsaroLmx
B3aUMOAENCTBME KOMMOHEHTOB BbIYMUCIIUTENBHOW CUCTEMbI UMK CETHU;

12)M3P (Mnagwuvn 3Havawmm paspsas) - MUMHUMarbHOe BXOOHOE HanpshkeHue, paspe-
waemoe AUMM. Ons AU ¢ konnyectBoM N pa3psgoB B BbIXOAHOM perucTpe, OH
paBeH OTHOLLIEHUIO Anana3oHa BXOAHOro Hanpshkenus ALM k 2V .

13)OAQHONONIOCHBLIN PEXUM - BXOOHOW CUrHan MMeeT TONbKO OOHY COCTaBMAOLLYHO
OTHOCMUTENBHO LWWHbI 3eMIK;

14)OpHONONSIPHLINA PEXUM - BXOOHOW CUrHAM NpUHMMaeT, Kak npaBusio, TOMbKO Mo-
noXuTenbHble 3Ha4vyeHus, Hanpumep: 0...+5 BonbT;

15)ISA (Peripheral Component Interconnect) local bus - wuHa coeguHeHns nepude-
PUNHBIX KOMNOHeHTOB MOBM.

16)MpepbiBaHue - NnpexaeBpeMeHHOe NPUHyauTENbHOE NpeKkpaLleHne HopMmarnbHOM
nocrieoBaTefibHOCTU BbIMOMHEHMS Oonepaunn BbIYUCTIUTESTbHON CUCTEMOWM;

17)SCSI (Small Computer System Interface) — nHTepenc CUCTEMHOIO YPOBHS MarsbIX
KOMMbIOTEPOB; B OTNMYME OT UHTEPENCoB NOPTOB NpeacTaBnAeT cobon LUHY;
ponyckaeT nogknioYeHme K oqHOMy KOMMbIOTepPY A0 8 YCTPOWUCTB BHYTPEHHETO U
BHELLUHEro UCMOSHEHNS;

18)luHa (Bus) - rpynna nuHMM CBA3N, NpegHa3HayYeHHbIX AN BbINOIHEHUS onpeae-

NEHHOW onepauum B npouecce obMeHa gaHHbIMM.
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4 TPEBOBAHUA BE3OMNACHOCTU

4.1 TpeboBaHusa 6esonacHocTu ana N3BM ¢ yctaHOBneHHOM

nnaton AU J1A-2M5

4.1.1. lNo cTeneHn 3awwnTbl OT NOPaXKeHUs ANekTpmuyeckum Tokom N3BM, B kKoTOpOM YyCTa-
HaBnueaeTca nnata AL JIA-2M5, gomkHa OTHOCUTBCA K Knaccy 3awuThbl | B COOT-
BeTcTBMM C TpeboBaHuammn TOCT 26104-89.

4.1.2. 3axum 3awmTHoro 3asemnenma NOBM gomxkeH 6biTb BbinonHeH cornacHo FOCT
12.2.091-94 B cniyyae, ecnu no Kaknm nmbo npudmnHam N3BM He umeeT ceTeBon
LWHYP, Y KOTOPOro 3aXXMM 3aLUMTHOrO 3a3eMJSIeHUS SBISIETCA YaCTblo CETEBOW BUSKMK;

4.1.3. Ha N3BM pgomxHa 6biTb caenana Hagnuck: «BHUMAHWE! Mepea nobbim noa-
KITIOYEHUEM 3aXKMM 3aLUUTHOrO 3a3eMieHust A0SMKEH ObITb NOACOEANHEH K 3aLLUTHO-
MY NPOBOLHUKY>;

4.1.4. B NGBM, noaknto4aemMon K ceTu, UMEITCS OnacHbIe HanNps>KeHusi, MO3TOMY Npu eé
aKcnnyaTaumm, KOHTPONbHO-NPOMUNAKTUYECKNX U PErYNIMPOBOYHLIX paboTax, Npo-
nssogmmblx ¢ NIBM, HeobxoanumMo cTporo cobngatb COOTBETCTBYHOLLME MEPDI
NPeaoCTOPOXKHOCTH:

1) MNepea BknoveHnem NOBM B ceTb NMTaHMs NPOBEPUTL UCMPABHOCTL CETEBOIO CO-
eANHNTESTbHOTO LWHYpa N COeANHEHNE 3axnma 3awmTHOro 3asemneHna N3BM ¢
LUMHOWM 3aLlMTHOrO 3a3eMIIEHUs;

2) CoegunHeHune 3axnma 3awmTHOro 3asemnenuns NI3IBM ¢ LWKMHOM 3alMTHOrO 3a3eM-
NEeHnsa NPon3BOAUTL paHblue apyrnx npucoeamHeHnn kK N3BM n nnate AL JT1A-
2M5, a oTcoeanHeHne — nocne Bcex OTCOeaNHEHUI;

3) PaspsbIB Luenu 3aszemMneHuns aHanorosoro kaHana J1A-2M5 1 UcTouHuka curHana mo-
XeT NPUBECTU K MNOBPEXOEHUIO BXOOHbLIX MynbTunnekcopos JIA-2M5! [Moatomy ne-
pea NoaKniyYeHneM Kaknx-nmbo NcTouHnkoB curHana K JIA-2M5 Heobxoammo

6
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obecneunTb OBLLMIN KOHTYP 3a3emreHuns ncnonbdyemon NIBM n nogknovaembix K
Hen Npudopos.;

4) B cnyyvae ucnosnb3oBaHus [MOBM, B koTopon ycTtaHoBneHa nnata AUI JTIA-2M5,
COBMECTHO C Apyroun annapaTtypon npu nposegeHnn namepeHnii, npu obenyxmea-
HUM 1 peMOHTEe unn BrkNtodeHun NMIBM B cocTaB yCTaHOBOK COeAMHUTE 3aKUMb
3aLlMTHOrO 3a3eMrIeHNs BCen annapaTtypbl B LieNsX BbipaBHMBaHWS NOTEHLMANoB
KOprycoB;

5) lMpu pemoHTe N3BM 3ameHy noboro anemMeHTa, MOHTaX UM JEMOHTaX nnaTbl
AU JT1A-2M5 npoun3BoanTb TOMBKO MPU OTKIKOYEHHOM OT CETU NUTaAHUS CETEBOM
COEOVHUTENBHOM LUHYPE;

6) PykoBoacTBOBaTbCs TEXHUKOW Be30nacHOCTM U3 pykoBoACcTBa nonb3oatens MNAOBM.
4.1.5. Pa3bopky cxem nogkntodeHun k N3BM, B koTopon yctaHoBneHa nnata AL J1A-
2M5, HauMHaTb C OTKMIOYEHNSA OT CETU NUTAHNA BCen annapaTypsbl, NocneagHen oT-

KnounTb NIBM.

4.2 TpeboBaHusa 6esonacHocTun ansa nnartbl AU J1IA-2M5

4.2.1. o cTeneHun 3alnTbl OT NOPaXEHUs ANEeKTpudeckum Tokom nnata JIA-2M5 oTHo-
cuTcs K Knaccy 3awuTsl [l B cootBeTcTBUM € TpeboBaHuamu TOCT 26104-89.

4.2.2. MoHTax unn gemoHTtax nnatbl AUM NTA-2M5 B/u3 N3BM nponssoanTb TOMLKO Npu
npenBapuUTENbHOM OTKITHOYEHMM OT CETU NMUTaHUS CETEBOMO0 COEAUHUTENBbHOrO LWHYpa
NM3BM un oTcoegmHeHun Bcex nogcoeanHeHnn Kk pazbemam nnatol AL J1A-2M5;

4.2.3. [Ina npegoTepalleHms Bbixoda ua ctpos nnatel AU JIA-2M5 nepep eé yctaHoB-
kon B NM3BM, eé pacnakoBbiBaHMEM 1 MOBTOPHbLIM YNakoBbIBaHNEM HEOHX0ANMO
NPUHATL Mepbl, NpenaTcTyowmne nospexaeHuto nnatbl AL JIA-2M5 ctatnyeckum

ANIEKTPUNHECTBOM;
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4.2.4. na npegoTepalleHms Bbixoda u3d ctpos nnatel AL JIA-2M5 Ha BxogHble pasbe-
Mbl HEO6X0AMMO NnogaBaTb CUrHanbl C NapamMeTpamu, ykasaHHbIMKU B Tabnuue

(Tabnuua 4. 1).

Tabnuuya 4. 1

MapameTpbl curHanoB, nogaBaeMbiX Ha pa3bembl nnatol AUM JTIA-2M5

Pasbem OnucaHue BXxogHoOro curHana

XP1 TTJ1-coBMeCTUMBIN CUrHaN COOTBETCTBYIOLLIEN MONSAPHOCTN.

XP2 MakcumanbHasa amnnnTyga BXO4HbIX CUrHaNoB, NogaBaeMblX Ha aHa-
norosble Bxogbl (AIN<0...31>), He 6onee 0+12 B




OnucaHue npubopa v NpMHUKMNOB ero paboTbl

S ONMUCAHUE NPUBOPA U MPUHUUNOB Er0
PABOTDI

5.1 HazHa4yeHue n ob6nacTb NpUMeHeHus

5.1.1. OcHoBHOEe Ha3HauveHue npubopa — npeobpasoBaHme HENPePbLIBHLIX (AHANOroBbIX)
BXOAHbIX CUrHarnoB B LMdpoByo hopmy, kKoTopada yaobHa ons aanbHenwen obpa-
60TkM curHana npu nomowwm NI3BM (aHanoro-umdpposoe npeobpasoBaHue).

5.1.2. lNMpunbop npeaHasHayeH ansa paboTbl B Ka4ecTBe cocTaBHOM Yactu NIOBM.

5.1.3. B kadectBe N3BM ucnonbayetcs IBM PC/AT-COBMECTUMbIN KOMMNLIOTEP.

5.1.4. B 3aBMCMMOCTM OT nporpaMmHoro obecrneyeHns Npubop BbINOMHAET pasfinyHble
dYHKLNK, CBA3aHHbIE C 06paboTKoM pe3ynbTaToB aHanoro-umgposoro npeobpaso-
BaHWMS.

5.1.5. Mpunbop nmeeT BO3MOXHOCTb Nepeaayn pesynbTaTtoB aHanoro-umMgpoBoro npeob-
pasoBaHus B ungposon popme nnu umcposon nidpopmaummn N3BM Ha BHeLlLHME
yCTpoucTtsea.

5.1.6. MNMpubop nmeeTt BO3MOXHOCTb NpUEMa LumMdpoBon MHopMaL M OT BHELLHUX YCT-
poncTB n eé nepepady NOBM ans obpaboTku.

5.1.7. MNMpwn komMBMHUPoBaHUKN Npubopa ¢ Apyrum obopyaoBaHueM, BbinyckaembiMm 3AO
«PypgHes-LlUunses», N3BM npespawiaetcsa B MOLHYO NMHPOPMALNOHHO-
N3MepUTESIbHYI0 CUCTEMY UM CPeaCcTBO aBTOMaTM3aunn, CNocobHyo peLunTb

OONbLNHCTBO npuKnagHbiX 3agav.
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5.2 YcnoBusa npumMmeHeHust npubopa

5.2.1. HopmarbHble ycrnoBusi npuMeHeHus npubopa ykasaHbl B Tabnuue (Tabnuvua 5. 1).

Tabnuuya 5. 1

HopmanbHble ycnoBus npumeHeHus (3aBucat ot Tuna N3BM)

TemnepaTypa oKkpy>xaroLero Bo3gyxa
OTHOCUTENBbHAsA BNaXXHOCTb BO3ayXa
ATmocdepHoe aaBneHune

YactoTa nutatowen cetn N3BM

HanpshkeHue nuTatoLLlein cetu

nepemeHHoro Toka N3BM

dopma KpMBOW NEPEMEHHOIO HanpsiKe-

HMA nuTarwen cetn N3BM

2045 °C

ot 30 go 80 % npwu Temnepatype 25 °C
84 — 106 kla (630 — 795 Mm pT. CT.)
50+0,5 Ny

220+4,4 B

cnHycoungaribHas

5.2.2. Pabouue ycnosusa npumeHeHus npubopa ykasaHbl B Tabnuue (Tabnuua 5. 2).

Tabnuuya 5. 2

Pa6ouune ycnoBusi npumeHeHus (3aBucAaT ot Tuna NMN3BM)

TemnepaTypa OKpy»aloLero Bo3ayxa

OTHOCUTENbHas BNAXXHOCTb BO3AyXxa

ATMocepHoe aaBneHve

OT1 50040 °C

90 % npu TemnepaTtype 25 °C

70 —106,7 kMa (537 — 800 mm pT. CT.)

10
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5.3 CocTtaB npubopa

5.3.1. CocTaB koMnnekTa NnoctaBku npudopa ykasaH B Tabnuue (Tabnuua 5. 3).

Ta6bnuua 5. 3
HauvmeHoBaHue, TN KonunyecTtBo MpumeyaHue

YnakoBo4yHasi kKopobka 1
B Hen:
1) lMnata AU JTA-2M5, ynakoBaHHas B 1

ropUpPOBaHHbIN MNOMNITUNEH;
2) OTBeTHasa 4YacTb pasbemMa DHS-26M; 1
3) OTBeTHasa 4YacTb pasbemMa DHS-44M; 1
4) KomMnnekt nporpaMMHoOro obecneyeHus; 1 OwuckeTa 3,5” unm CD-
ROM

5) PykoBoACTBO MO aKcnnyaTaunmn yHuBep- 1 Bpowtopa

carnbHOM NnaTbl aHanoro-uMgpoBoro
npeobpasoBaHusa ans IBM PC/AT-

COBMECTUMbIX KoMMbioTepoB JIA-2M5.

Il. NM3BM (IBM PC/AT-coBmMeCTUMbI

KOMMbLOTEP)

B komnnekT noctaBkn He
BxoauT. NocTaBnsieTca

npu ykasaHuu B 0roBope

@ BameuaHue.

[3BM, mo ecmb IBM PC/AT-coemecmumbil KOMbomep, He 8Xo0um & KOMIIeKkm ro-

cmaseku rpubopa!

B kayecmee NOBM Heobxodumo ucrionib3oeams IBM PC/AT-coemecmumebil KOMbromep.

11




OnucaHue npubopa v NpMHUKMNOB ero paboTbl

5.4 TexHNn4YeCcKMe xapaKTepUCTUKH

5.4.1. AHANOIO-LUN®POBOW KAHAT

5.4.1.1. Yucno aHanoz2o8bix 8x0008

5.4.1.2. BxodHoe conpomusreHue

5.4.1.3. Pasbem

5.4.1.4. [Juana3oHbl 8X0OHO20 HarpsiXXeHUs

5.4.1.5. 3awuma no HanpsxeHuU aHarn0208bIxX

exo0008 AINO — AIN31

5.4.1.6. [llepedaya OaHHbIX AL

54.1.7. O6bem namsmu FIFO

5.4.1.8. Bpems ycmaHoegneHus pabo4yeao pexu-

ma

32 0QHOMOMCHbIX /

16 gnddepeHumnanbHbIX

6onee 100 MOm

DHR-44

+10.0 B; 5.0 B; +2.5 B; +1.0 B;

+0.5 B; £0.25 B; +0.1 B; +0.05 B;

+15B

nporpaMmmHbIn odmeH / no DMA Bus-
Master ¢ BO3MOXXHOCTbLIO reHepauum
npepbIBaHU B NPOU3BOJSIbHOW TOYKE

Oydepa gaHHbIX

He meHee 512 cnos

5 MuH

5.4.2. AHANOIO-LU®POBOW NPEOBPA3OBATE/b

5.4.2.1. Tun
5.4.2.2. PaspeweHue

5.4.2.3. Bpewms npeobpa3ogaHusi

12

nocriegoBaTtesibHOro |'|p|/16r| NXEHUA

12 ouTt

2 MKC
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5.4.2.4. MakcumansHas Yacmoma Ouckpemu3a-

uuu

5.4.2.5. 3anyck ALIM

5.4.2.6. BHewHss makmoeas Yacmoma

500 kl'y,

OT BHYTPEHHEro KBapLeBOro reHepa-
TOopa; NPOrpaMMHbIN; OT BHELUHEN

TaKTOBOW 4YacCTOThI

TTJ1-coBMeCTUMbIN curHan, M-
nynbCHasa nocrnegoBaTenbHOCTb OT-
puuaTenbHOW NOAAPHOCTH, ANK-
TeNbHOCTb UMMynbCcoB He MeHee 100

HC, nepuog — He MeHee 3 MKC

5.4.3. LI,I/ICDPOBOI7I NnoPT
5.4.3.1. Yucno nuHuti

5.4.3.2. YpoeHU u nopoz2oabie 3HaYeHUs

5.4.3.3. Pexumbi pabomabi

8 BBoAa / 8 BbiBOAA (C 3aLLENKON)
TTJ1 — coBmecTUMbIe

nporpaMMHoe YTeHue/3anuch; vte-
HUe YeTbIPEX CTapLunX OUTOB CUH-

XPOHHO C AaHHbIMn ALLM

5.4.3.4. Pagbém DHR-26
5.4.4. CYETYMK-TAVUMEP

5.4.4.1. Yucno kaHanos 3
5.4.4.2. PaspsadHocmb 16
5.4.4.3. PaspsdHocmb 8HewHe20 uHmepgelica 8
5.4.4.4. Yucno pexumos 6

13
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5.4.45. Tun koda

5.4.4.6. Yacmoma keapuegozo 2eHepamopa

5.4.4.7. AbconomHas moyHocmb 3adaHusi 4acmomsb|

ABOVYHbIN/OBOUYHO-

0ECATUYHBbIN

10 My

10

5.4.5. CTATUHECKUME MNMAPAMETPbI AHAITOIO-UM®POBOIO KAHANA

Tunosoe MakcumanbHoe
3HayeHne 3HayeHue
5.4.5.1. JupppepeHyuanbHas HenuHelHOCMb + 0.4 M3P + 0.6 M3P
5.4.5.2. WHmeepanbHas HenuHelHOCMb + 0,2 M3P + 0,3 M3P
5.4.5.3. Quwubka cosuza +0,2 M3P + 0,5 M3P
5.4.5.4. CobcmeeHHbIU wym nnamsi (CKO) 0,4 M3P 0,6 M3P
5.4.5.5. OmHocumensHoe 3HaYyeHuUe cucmemamu- 0,2 % 0,2 %
yeckoli cocmasnsouwieti noepewHocmu 015 duana-
30Ha 8X0OH020 HanpsixeHus +10 B
5.4.5.6. OmHocumensHoe 3HayeHue CKO crniyyau- 0,001 % 0,001 %

HolU cocmasnsrowel 018 duana3oHa 8Xo0H020

HanpsxxeHus +10 B

CrtaTudeckre napaMeTpbl aHanoro-UmMgpoBOoro KaHana npuBeaeHb! Npu Hop-

MarnbHbIX YCIOBUSIX NPpUMeHeHUs npubopa (cm. n. 5.2.1 Ha cTp. 10).

14
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5.4.6. JMHAMNYECKHWE NAPAMETPbI AHANOIO-LIN®POBOIO KAHAJA

5.4.6.1. MNpuBeaeHbl AMHaMUYecKne napaMmeTpbl Ans BXOAHOIO rapMOHMUYECKOro Kanmo-

POBOYHOro curHana c yacrtoton 5 Ky n amnnutygon £9.8 B; BxogHon gmnanasoH AU =+

10B, wactoTa 3anycka AL 250 Ky,

Tunosoe MuHumansHoe
3HaueHve 3HaueHune
5.4.6.2. OmHoweHue cusHaslwym 70 ob 68 b
5.4.6.3. KoaghghuuueHm 2apMOHUYECKUX UCKa- -78 nb -75 b
XeHuu
5.4.6.4. PeanbHbil duHamuyeckuti duanasoH 80 ob 78 b
5.4.6.5. Yucno sghcpekmusHbix pa3psdos 11,2 11,0
5.4.7. OBLUME
5.4.7.1. UuHa nHtepdeiica N3BM ISA
5.4.7.2. Mompebnsemas MOUHOCMb +5B, 500 MA

5.4.7.3. @abapumsi

54.7.4. Macca

15

190%102%20 Mmm

He 6onee 300 r
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5.5 YctpoucTtBo n paborta npubopa

5.5.1. CTpyKTypHasi cxema B3aUMOAENCTBUSA COCTaBHbIX YacTel npubopa nokasaHa Ha

Puc. 5. 1.
MNoBM xPz
MoHuTop (IBM PC/AT-V NHTepdenc ISA Mnata AUMN
M3BM COBMECTUMbIN NA-2M5
KOMMblOTEP)
XP1

Puc.5.1

Nccnepyembin aHanorosbln curHan nogaetca Ha Bxobl kaHanos 0 - 31 (pasbem
XP2) nnatel AUI (6onee nogpobHo o doyHKUMoHanbHon cxeme nnatbl AL JTIA-2M5 cwm.
n. 5.5.2 Ha cTp. 16). MNnata AL JTIA-2M5 ocyuwiecTtenseT npeobpasoBaHne BXOAHOMO aHa-
FIOroBOro curHana B umdpoByto popmy, yaobHyo onst ero ganbHenwen obpaboTkm
MN3BM.

O6meH gaHHbIMKM aHanoro-undgpoBoro npeodbpasoBaHna mexay NOBM u nnaton
AU J1A-2M5 ocywectBngaeTcs Yyepes uHtepgenc ISA NaBM.

M3BM npu nomoLum cneumnanbHOM NporpaMmmbl, BXOASLWEN B KOMMNEKT NOCTaBKN UMK

pa3paboTaHHOM caMuM nornb3oBaTenem npubopa, ocyllecTsnseT 06paboTKy nocTynato-
wwux ot nnatel AUM JIA-2M5 gaHHbIX aHanoro-ungpoBoro npeobpasoBaHus 1 ynpasre-

Hue nnaton AL JTA-2M5 yepes nHtepdenc ISA.

5.5.2.0nucanune nnatbl AUM J1IA-2M5

dyHKunoHanebHas cxema nnatbl JIA-2M5 nokasaHa Ha pucyHke (Puc.5. 2). NMnaTta co-
OEPXUT criegyrolme HesaBuCcHMMbIe y3rbl: aHanoroso-undgposon kaHan (ALK), cHéTumk-

Tarimep, OMOpPHbIN KBapLEBLIN reHepaTop, LMgpoBon NopT BBOAA/BLIBOAA, BHYTPEHHUI
16
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NMHTepdenc ynpaBneHnsa n KoOHgurypaumm, nHtepgenc ISA n BTOPUYHBIN UCTOYHUK NUTa-
HUS.
5.5.3. AHanoro-umcpoBon kaHan

OcHoBHoe HasHayeHue ALIK — npeobpasoBaHue nccnegyemMoro aHasoroBoro CUrHa-
na B Undposyto opmy.

ALK cocTouT 13 BXogHOro mMynbTunnekcopa, NofHOro MHCTPYMEHTANbHOMO yeunure-
nga, nporpammmpyemoro yeunutens, AL ¢ YBX, 6ydepa FIFO Ha 512 cnoB gaHHbIx. Pe-
Xnm paboTbl ALK (ogHONONOCHBIN U anddepeHumanbHbin) 3agaétca nporpaMmHo. C
NOMOLLbIO MPOrpamMMMPyEMOro YCUITUTENA MOXHO NPOrpaMMHO 3aaTbh BXOAHOW AManasoH
AUT. bBydep FIFO no3sonseT «BblPOBHATb» CKOPOCTb MOTOKOB YTEeHUS AaHHbIX ¢ AL 1
3anucu gaHHblx B IBM PC no wuHe ISA (npouecchl YTEHNA 1 3anncu SIBASIKOTCA acuH-
XPOHHbIMM), YTO CHWXKaeT BEPOSATHOCTb MPOMYCKOB KOAOB Ha BbICOKMX YacToTax
ANCKpeTmnsauunn.

NcTouHuk TaktoBom YacTtoTbl AL MOXeT ObiTb BHELLUHWIA UKW BHYTPEHHUI. BHeLw-
HUM UCTOYHUKOM TakToBOM YacToTbl AUI asngaetca TTJ1-coBmecTumbin curHan EXT_ST,
nofaBaeMbll HA COOTBETCTBYHOLMI KOHTaKT pasdbemMa XP2 unn XP1.

BHYTPEHHUM UCTOYHMKOM CRNYXXUT KBapLEBbI reHepaTop. Beibop pexunma paboThl
nnaTbl - OT KBApLEBOro reHepaTopa UM BHELWHErO0 NCTOYHMKA TakTOBOW YacTOThl, 3aja-
eTCHa NPOorpaMMHO UIn C NOMOLLIbIO NepekntodaTens SA2.

5.5.4. CyeTunk-Tanmep

CuéTumk-Tanmep peanmsoBaH Ha MMkpocxeme P82C54.

0-n kaHan Tanmepa mcnonbayetca ans 3anycka AL, Ha Bxog CO (HyneBow kaHan
Tarimepa) Bcerga nogaHa TakroBasi HacToTa € KBapueBoro reHepaTtopa 10 My .910 He-
006X04MMO yuYnThbIBaTb NPU UCMONBb30BaHUM KaHanoB Tanmepa. Hanndmne BbicokocTabunb-
HOTO KBapLIeBOro reHepaTopa Ha JIA-2M5 ¢ TouHOCTbIo He xyxe 37107 nossonsieT 3aga-

BaTb KaJ'II/IGpOBaHHbIe, 3apaHee Uun3BecCTHble, UHTepBalibl, KOTOPble MOXHO UCMNOJIb30-
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BaTb He ToNbko Ans 3anycka AL, HO n 4yepe3 nepekntovaTens SA2 ans Bawux 3a-
Aad BHe KomnbloTepa. Tanmep MoXeT paboTaTb B pexume XayLiero Mynstnsmnbpartopa,
reHepaTtopa 4acToTbl U UMMYNbCOB, cHeTYMKa cObbITUN. Pexxnm BbibupaeTca nporpaMmmMHO
oT IBM PC. Ecnn Bbl go npumeHeHus JIA-2M5 He ucnonb3oBanu Tanmep 6Gyget nones-
HO O3HaKoMuUTbCA C M. 8.2 Ha C. 74. Takke OCHOBHbIE PEXMMbI 3amnycka MoryT bbITb 3a-
AaHbl NPOrPaMMHO — Mpu 3TOM A1 U3bexxaHUn KOHQNKTOB KOHTaKTbl SA2, Ha KOTOpble
BblBeEHbI CYETHbIE BXOAbl M BXOAbl pa3pelueHuns cHetymkoB O u 1 AosmkHbl ObITb cBOBOA-
HbIMMW.

5.5.5. Lndposown nopT BBOAA/BLIBOAA

Lincdpposon nopt BBOAa/BbIBO4A COOAEPXUT 16 UMAPOBBLIX NMHUA - 8 NWHUIA Ha BbIBOA
(nopt PA) 1 8 nuHuii Ha BeoA (nopT PB). JluHun BBOAAa W BbIBOAA He3aBucUMBbI. [1pu
BKITHOYEHUN KOMIMbIOTEPA BbIXO4bl NOPTa NEPeBOLATCA B BbLICOKOMMMNEAAHCHOE COCTOSAHUE,
coxpaHsiloLeecs 0o nepsBon 3anucu B Lmcposon nopT. «[puTsHyB» BbIXOObl pe3nctopa-
MW Ha NPUEMHOM KOHLE B HOJSTb UK 1, MOXHO Nony4nTb Tpebyemoe NCXxogHoe COCTOsSHUE
nopTa nocre BKMoYeHUsa nutaHms. MoxHO cTpobumpoBaTb BXOOHYO MHOpMaLMO N0 Cur-
Hany STR_DIO. 3anuck n xpaHeHne BXOAHbIX CUrHANOB OCYLLECTBSETCA YPOBHEM 1O-
rmyeckoro Hyns. Ha atom >xe pasbeme XP1, Ha KOTOPbIV BbiIBEAEHbI NMIMHUN LIMGPPOBOTO
nopta, umeetcsa curdan EXT_INT - BHewHee npepbiBaHve ansa IBM PC. OH nogaH Ha
cxemy obpaboTku npepbiBaHun ans seoga B IBM PC. [Ona paboTbl C BHELWHUMW YCT-
poncTBamu yaobHo ncnonb3oBaTb BO3MOXHOCTM KaHanos Tavmepa. Ha 22 n 23 KoHTakT
XP1 BbIBeAEHbI NPSAMON U MHBEPTMPOBAHHbLIN BbIXOQHOW CUrHanM BTOPOro KaHana Tanme-
pa - O2. Ero MOXHO ncnonb3oBaTb Ans CTpoOMpoBaHUSA LMGPOBOro nopta Ha BBOA,
AN CUHXPOHM3aUUKM BHELWWHUX YCTPOWCTB. [lpy MCNONb30BaHUMM COBMECTHO C Mna-
TOW BOCbMUKaHanbHbIX PUIbTPOB HU3KMX 4YacToT JIA-OHY8 aToT curHan ucnonb3yetcs

ANs 3aflaHus 4acToTbl cpesa hUNbTPOB.
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5.5.6. BHyTpeHHUN nHTEepdenc ynpaBneHnsa n KoHpurypaumm

BHYTpeHHUN nHTepdenc ynpasneHns n KoHdurypauum npeacrasnset cobon Habop
PEerncTpoB 1 ynpasnstoLen NorMku, HeobxoanuMbI ANst NPOrpPaMMHOro 3agaHus Bcex na-
pameTpoB paboTbl nNnaTtbl - pexum paboTbl ALK, Yncno onpalumMsaembix KaHanoB, ycune-
Hue (BxoaHon ananasoH ALIM), yacTtoTy 3anycka AL, koHdurypaumo curHanos Tammepa
82C54 , pexum paboTbl NopTa BBOAA/BbIBOAA, YNpaBrieHne oOMeHOM AaHHbIMU MO BHYT-
PEHHEN LWNHE.

5.5.7. NHTepdoenc ISA

NHTepdenc ISA ocywecTBnseT ynpasneHne obMeHOM AaHHbIMU MexXAy NnaTon v LNHOMK
ISA. Inaton MOXHO ynpasnsaTb NPU NOMOLLM 0OOro A3blka NPorpamMMmMpoBaHns, KOTOPbIN
nMeeT BO3MOXHOCTb paboTaTb ¢ nopTamu BBOAa/BbiBoA4a kKoMMbloTepa. Hanpumep: Basic,

Visual Basic, C, C++ n gpyrue.
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dyHKUMOHanbHas cxema J1A-2M5

12-pa3psiaubIii Moanblii BxoaHoit MyJIbTHILIEKCOD
AHH c YBX — HHCprMeHTaﬂbHLIﬁ €— 16 OJHOITOJIOCHBIX UJIN 8
YCHJIHMTEIb auddepeHunaIbHBIX 4 Pasem
K=1,2,4,10,20,40, KaHaJIOB AIIK
100,200
XP2
Cxema Komnen npeov6pa3OBaHm >
—p CHHXPOHH3ALMH |4 Bremmnnii craprt
v 4
FIFO SA?2 ¢ 3-x KaHaﬂbfblﬁ P KBapuesnsrii
CYeTYUK Taiimep reHepaTop
_ 10MTI'u
CenexTop 6a30B0ro o2 > Pasnem
anpeca SA1 un¢poBoro
8 nopra
Cesexrop — | Hudposoii nopr
npepbIBaHHii BbIBO/a PA > XP1
CesieKTop KaHajIa Hudposoii mopr 8
l7 namn BBo1a PB | ——
VY l +58B T
HNurteppeiic |SA-16 —» I[IpegoxpanuTenn

Puc.5.2
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6 NOOrOTOBKA NMPUBOPA K PABOTE
6.1 dKkcnnyTtaumMoHHble OrpaHNYeHns

6.1.1. Mpwn 6onbnx konebaHusx TemnepaTyp B CKIIaAcKnX n paboumnx noMmeLLeHnsax, no-
ny4yeHHble co cknaga nnatbl AL JTA-2M5 nnmn NM3OBM ¢ ycTaHoBNeHHOW nnaTomn
AU JT1A-2M5 HeobxoaMmo BbigepXaTb HE MeHee ABYX YacOB B HOPMaribHbIX YCrO-
BUSAX B YMaKOBKe.

6.1.2. lMocne xpaHeHus B YCrOBUSX MNOBbIWEHHOW BriaxkHocTu nnatel AL JTA-2M5 nnn
M3BM c yctaHoBneHHon nnatou JIA-2M5 HeobxoanMOo BblaepKaTb B HOPMarsibHbIX
YCNOBUAX B TEYEHUE 6 .

6.1.3. Mpwn pacnakosbiBaHun nnatbl AL JIA-2M5 npoBepunTb €€ KOMMNIEKTHOCTb B COOT-
BeTCcTBUM C n. 5.3 Ha cTp. 11.

6.1.4. [MoBTOpHYt ynakoBky nnaTtbl JIA-2M5 npon3BoguTh B Criyyae e€ AeMoHTaxa un3
NM3BM ansa nepeso3ku unun xpaHeHus. MNMepepq ynakoskon nnatel AU JIA-2M5 npo-
BEPUTb €€ KOMMMEKTHOCTb B COOTBETCTBMM C M. N. 5.3 Ha cTp. 11.

6.1.5. B kayectBe NOBM uncnonb3osaTth IBM PC/AT-COBMECTUMbINA KOMMbLIOTEP.

6.1.6. lMNMocne BkntoyeHus nutaHna N3BM c yctaHoBneHHon nnaton AL JIA-2M5 He
NPOBOAMUTb TOYHbIE U3MEPEHNSA paHbLLE BPEMEHUN YCTaHOBIEHMS paboyvero pexuma
nnatbl AL JIA-2M5, To ecTb paHbLue YeM Yepe3d 5 MuH. nocne BkAdeHus N3IBM.

6.1.7. He cnepnyeT noakntoyaTb K 25-My KOHTaKTy pasbéma XP1 ycTponcTtsa, noTpeob-
nawowme donee 400 MA (cm. n. 7.1 Ha cTp. 25).

6.1.8. [1na npepoTBpalleHuns Boixoga ns ctpos nnatsl ALM JTIA-2M5 Ha BXxogHble pasbe-
Mbl HEO6X0AMMO NnogaBaTb CUrHarnbl C NapamMeTpamu, ykasaHHbIMKU B Tabnmue

(Tabnuua 6. 1).
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Tabnuuya 6. 1

MapameTpbl curHanoB, nogaBaeMbiX Ha pa3bembl nnatol ALUM JTIA-2M5

Pa3sbem OnucaHne BXoAHOro curHana
XP1 TTJ1-coBMeCTUMBIN CUrHaN COOTBETCTBYIOLLIEN MONSAPHOCTW.
XP2 MakcumanbsHasa amnnnTyga BXO4HbIX CUrHaNoB, NogaBaeMblX Ha aHa-

norosble Bxogbl (AIN<O0...31>), He 6onee 0+12 B

6.2 PacnakoBbiBaHWe U NOBTOPHOE ynakoBbIBaHue

6.2.1.

6.2.2.

1)

2)

3)

4)

5)

6)

Mpwn pacnakosbiBaHun nnatel AL JIA-2M5 npoBepuTb €€ KOMMNIEKTHOCTb B COOT-

BeTCcTBUM C n. 5.3 Ha cTp. 11.

PacnakosbiBaHue nnatel AU JIA-2M5 npoBoauTb crnegyowmm obpasom:
OTKpbITb YNAaKOBOYHYHO KOPOOKY;

BbIHYTb 13 KOpOOKKM rocopmpoBaHHbIv nakeT ¢ nnaton AL JTA-2M5, komMnnekT npo-
rpaMMHOro obecneyeHns n oTBETHbIE YaCTK BHELWHUX pasbemoB DHS-26M n DHS-
44M, 3aTeM BblHYTb 9KCMNNYTaLWUOHHYIO AOKYMEHTaLUMUIO;

Beitawmts nnaty AU JIA-2M5 13 rodoprMpoBaHHOro NOMATUIIEHOBOIO NakeTa.
Mpn aTom Heobxoaumo aepxatb nnaty AL JIA-2M5 3a e€ KpoMKy, 1 He KacaTbCs
PYKaMm 9NEKTPOHHbIX 3SIEMEHTOB NNaThl. Takke He0BX0aUMO NPUHATL MepbI, Npe-
aynpexgarouime noBpexaeHue nnatbl CTaTUMeCKUM 3N1EKTPUYECTBOM PYK UIK
M3BM;

MponssecTtn BHeWwHUM ocmoTp nnatbl AU JIA-2M5 Ha oTcyTCTBME NOBPEXOEHWUN;
MpoBeputb mapkuposky nnatbl AU JIA-2M5 B cootBeTcTBUM € N. 12 Ha cTp. 90.
MoBToOpHyto ynakoBky nnatbl AL JTIA-2M5 npousBoanTb B o6paTHOM nopsiake B
COOTBETCTBUM C M. 6.2.2 B crydae AeMoHTaxa nnatbl n3 N3BM ans e€ nepeBo3ku
unu xpaHenus. MNepeq ynakoskon nnatel AL JTIA-2M5 npoBepuTb €€ KOMMNNeKT-

HOCTb B cooTBeTcTBUM C n. 5.3 Ha cTp. 11.
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6.3 MNMopsaoK ycTaHOBKU

YcTaHoBKa npubopa AenuTcs Ha ABe 4YacTu:
1) YcraHoBka annapatHbix cpeacTs (yctaHoBka nnatel AU JTA-2M5);

2) YcTaHoBKa nporpaMmMHoro obecneyeHus.

6.3.1.YcTtaHoBKa nnatbl ALUM J1A-2M5

Mnata AL JTA-2M5 moxeT 6bITb ycTaHoBeHa B nitobon cesoboaHbIn cnoT ISA N3OBM.
[anee npnBoANTCS OCHOBHAas MHCTPYKLUKUA No yctaHoBke nnatbl AL JTA-2M5, ogHako
Kpome Heé HeobXxoauMMO PYKOBOACTBOBATLCA PYKOBOACTBOM MOMb30BaTENSA UMM TEXHUYE-
ckumn cosetamm anga Bawen NMOBM.

1) OtknounTte n3 cetn N3BM 1 BCe coeauHEHHbIE C HEWN NepudepunHbIe YyCTpoK-
cTBa (Takue, Hanpumep, Kak NpUHTEpP, MOHUTOP);

2) OtkponTe KpbIWKy kopnyca MN3BM;

3) YcrtaHoBute pasbem ISA nnatbl AL JTIA-2M5 B cBoboaHbI croT ISA NMOBM
(cm. n. 7.1 Ha cTp. 25);

4) TMpukpenute nnaty AU JIA-2M5 BUHTOM 32 BEPXHIOK YacCTb €€ KPenéxHo-
YCTaHOBOYHOIO KpoHLWTenHa (cMm. n. 7.1 Ha cTp. 25) K 3agHen naHenu kopnyca
M3BM;

5) BakponTe KpbIWKy kopnyca NM3BM n 3akpennte eé€ BUHTaMWU;

6) K paswvémam XP1 unn XP2 nnatel AU JIA-2M5 npucoeguHuTe OTBETHbIE YacTn
pasbeMoB DHS-26M ¢ kabensimn, coeanHAWnMM nnaTy ¢ nepugepuinHbiMm
YCTPOMCTBaAMM - UICTOYHUKAMWN aHanoroBbIX U LNPOBbLIX CUTHASNOB;
MpepBapuTenbHO HEOH6XOANMO K OTBETHLIM YacTsiM padbeMoB DHS-26M npu-
NasTb MHOTOXWIbHbIV Kaberb U apyron NpoBOAHMK, COEANHAOLLNA OTBETHYHO
YacTb pazbeMa DHS-26M ¢ UcTovHMKamMmn aHanoroBbiX Unn LMgpPoBbIX CUrHa-

nos (cM. n. 7.1 Ha cTp. 25);
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MogrotoBka npmbopa k pabote

7) TMnata AU J1A-2M5 ycTaHoBrneHa n rotoBa k paboTe.
@ [NpumeyaHus!

1) )KenamenbHo ycmaHasnueame rinamy AU JIA-2M5 e lN3BM mak, ymobbi enusi-
Hue coceOHuUX rnam u komrnoHeHmos N3BM 661510 MUHUMaIbHbIM.

CurbHbIM UCMOYHUKOM 3/1€KMPOMaz2HUMHbIX MoMex 0bbI4HO s8/19emcsi UOeo-
adanmep, UMIMYIIbCHbIU UCMOYHUK numaHusi, kabesnu u wietighbl CKOpOCMHOU re-
pedayu OaHHbIx (Hanpumep, IDE-ATAPI unu SCSI-ycmpoticme), mosmomy rnamy
pekomMeHdyemcsi ycmaHaenueams Kak MOXHO dasiblie 0m 3mux KOMIOHEHMO8
raBM.

2) HemoHmax nnamsi AL JIA-2M5 nipou3godumb mosibKo rpu 8bIKIIHOYEHHOM Mu-
maHuu N3BM u coeOuHeHHbIx ¢ Hed unu ¢ rnnamou AL J1IA-2M5 nepugbepuliHbix
ycmpoucme!

3) [leped kaxdol ycmaHoskou rnamsl AL JTA-2M5 pekomeHOyemcsi npomepemas
e€ uHmepghbelcHbIlU pa3bém ISA crieeka yenaxHEHHOU Criupmom xron4amobymax-

HOU MKaHbI0.

6.3.2.YcTaHOBKa nporpamMMHoOro o6ecnedyeHus

@ BaxHoe 3ameyaHue!

PeKomeHOyemc,q umemsb KOoruro ripoepamMmbl yCmaHOBKU.

lMporpammHoe obecneveHne n JOKyMeHTaUnda K HEMY COOEPXKUTCS Ha BXOOSALNX B COCTaB
npubopa gucketax unu gucke CD ROM (cm. n. 5.3 Ha cTp. 11).

NHpopmauna o6 yctaHoBKe NporpaMMHOro obecneveHuns, onncaHme nopsaka paboTtbl €
HUM, CBeLEHNSA O HAa3HAYEHNN N PaCMOSNIOXKEHNUN OPraHOB YNpaBeHnst COOEPXKNTCS Ha

I3TUX XKe HOoCcUTenaAax. MHCbOpMaLl,I/ISI no nporpaMmmMmmpoBaHuMto Mniiatbl HAXOOUTCA TaM XKe.
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Mopsiaok paboThbl

/ NOPAOOK PABOTbI

7.1 PacnonoxeHune opraHoB yrnpaBfieHusi, HACTPOUKN n noa-
KIo4YeHusa npmodopa

7.1.1. PacnonoxeHue pasbemoB (XP1 n XP2) n nepekntoyatenen (SAl, SA2) nokasaHo
Ha pucyHke (Puc. 7. 1).

Cxema pa3mMelleHnsa pa3bLemMoB U nepeKnloaneneﬁ Ha nnaTte

00 e
O O D__ ]
O i E——
=] LIDDXM}

, 1 Lk

Pasbem ISA

Puc.7.1

7.1.2. HasHayeHue pasbemoB nnatbl AL JIA-2M5 ykasaHo B Tabnuue (Tabnvua 7. 1).

Tabnuua 7. 1
Pazbem Twun Ha3sHauyeHue
XP1 DHR-26 Lindpposon nopT BBOAA/BLIBOAA
XP2 DHR-44 AHanorosbI BXof,
ISA ISA Bcraensetca B cnot ISA MNM3BM. lMNpegHasHaveH

ans odbmeHa gaHHbiMu mexay N3BM n nnaTton
AU J1A-2M5, a Takke nutanusa nnatel AL JA-
2M5
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Mopsiaok paboThbl

7.1.3. HasHa4yeHne KOHTaKTOB pa3bema Lmcposoro nopta seoga/sbisoga XP1 (Puc. 7. 2)

npusegeHo B Tabnuue (Tabnvua 7. 2).

Paszbem XP1 (Bua cnepeam)

\
peo [[10295190] lBusy  17Tpa
PB1 [|2C E 0202 | |EXTST 15 pas
PB2 O 130 210 [ |EXT_INT 13— PA3
PB3 [[40,6222| (92 14 _pas
PB4 5055232 | |02 15— PA5
PB5 |60 55242 | [STB.DIO 15 prg
P || 7089255 | |45
PB6 1122170565 | |banp  17—PA7
oo |18 280 18 -DGND
90°° |

2

Puc. 7.

2

Tabnuuya 7. 2

Ha3Ha4yeHue KOHTaKTOB pa3bema undpoBoro noprta BBoaa/BbiBoga XP1

Homep KoHTaKkTa O603Ha4eHue Ha3sHauyeHue
<1...8> PB<0...7> MopT BBOAA, LMPPOBLIE BXOAbI
9 DGND Lindpposas semns
<10...17> PA<0...7> MopT BbIBOAA, UMGPOBLIE BbIXOAbI
18 DGND Lindposas semns
19 BUSY Mmnynbc koHua npeobpasoBaHna AL (BUSY);

OnntenbHocTb 60-100 He, oTpuuaTenbHas no-
NAPHOCTL. BbipabaTbiBaeTcst M0 OKOHYaHUIO

KaXkgoro uukna npeobpasoBaHuna AL,
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lMpodomkeHue mabrnuysi (Tabnuya 7. 2)

Homep KoHTaKkTa O603Ha4eHue Ha3sHauyeHue

20 EXT_ST BHewHun ctapt AUIM (BHeWHsAA TakToBasi YyacTo-
Ta).

21 EXT_INT BHewHee npepbiBaHWe, WHULMaNU3npyroLlleecs
no nepegHemy poHTY umnynbca (nepexon c
YPOBHS1 JIOrMYECKOrO Hyrnsi Ha YypOBEHb Jlormye-
CKOW efuHUUbI, MUHUManbHaa OANTENbHOCTb —
200 Hc).

22 02 MpsamMon BbIXOA 2-ro KaHarna CY4éTyumKka - Tanmepa

23 02 MHBEepTUPOBaAHHbBIN BbIXOS 2-r0 KaHasna CHéTymka
— TanmMepa.

24 STB_DIO CTpobupytowmim umnynbc BBOAA, KOTOPLIN YpPOB-

HeM JTI0rM4eckoro Hyns 3anucoiBaeT 6anT undpo-
BbIX AaHHbIX BO BXxoaHoW pernctp nopta PB. Ta-
Kum obpasom, cCHayana AofmkHbl ObITb NOAAHbI Ha
nopT BBOAA AaHHble, a Ha STB_DIO ypoBeHb no-
rmyeckon egmHuubl. NMocne nogaum Ha STB_DIO
HU3KOro YpoOBHS MOPT BBOAA CTAHOBUTCS HEYyB-
CTBUTENbHBLIM K N3BMEHEHNSAM Ha CBOMX BXxodax u
KOMaHOOW YTEeHUs] MOXHO cuymMTaTb C HEero AaH-

Hbl€E.

27




Mopsiaok paboThbl

lMpodomkeHue mabrnuysi (Tabnuya 7. 2)

Homep KoHTakTa O603Ha4eHue Ha3sHauyeHue
25 +5B Mutanue (+5 B), TpaHcnupyemoe ¢ WwuHbl ISA
NaBM.
26 DGND Lndposas semns.

@ [MpumevaHue
Lns cueHarnos, nodagaembix Ha KOHmMakmael pasbema XPL1 yughpoeozo nopma e80-
Oalebieo0a HeobxoduMo ucronb3o08ams yugpposyro 3emrio DGND.
7.1.4. Ha3Ha4vyeHne KOHTaKTOB pasbema aHanorosoro sxoga XP2 (Puc. 7. 3) npuBeaeHo B
Tabnuue (Tabnuua 7. 3).

Pazbem XP2 (Bua cnepeam)

AING 1037 3310||AGND  16-AINIS
AINL 2 035 530||AINI9  17-AINI7
AIN2 |3 079 A330|[AIN3  18-AINIS
AINA 140 5 0340[|AGND  19-AIND
AIN5 [[50 519350 |[AN23  20-AIN2L
AIN6 [|6 O 8360 AIN7  21-AINZ2
AIN8 |7 0 %5 §S70||AGND  22-AIN24
AIN9 (8

0945 BO||AINZ7  2-AINS
AINIO 19 O 5 S390||AINIL  24-AIN
AINI2 100 5 S400 |[AGND  25-AIN8
AINI3 (|10 57 SALO||AIN3L  26-AIN29
AIN14 [|120 55 2420 [|AINI5 ~ 27—-AIN30D
AGND ||130 59 S430||AGND  28—AGND
BUSY [|140 575440 ||AGND ~ 29-AGND
EXT_ST||150 30— AGND

Puc.7.3
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Tabnuuya 7. 3

HasHayeHMe KOHTaKTOB pa3bema aHanorosoro Bxoga XP2

Homep koHTakTa | O603Ha4YeHue Ha3sHauyeHue
1...12 AIN<0...31> | 1) AnanoroBble BxoApbl kaHanoB 1 _32 ans cuH-
16...27 ¢hasHoro pexuma.
32,33, 35, 36 2) B anddepeHunansHom pexmme AIN 0 15 —
38, 30, 41, 42 nHBepTupyowwme exoabl, AIN 16 31 —HeuH-
BEPTUpPYIOLLNE BXOAb.
@ [lpumep Ons kaHana b:
BX0O4 «—» —KOHTakT 5 (AINS);
BX0A «+» - KOHTaKT 21 (AIN21).
13, 28...31, AGND AHanoroBas 3emns
34, 37,40, 43, 44
14 BUSY Mmnynsc koHua npeobpasosanuna AL (BUSY);
OnntenbHocTb 60 - 100 He, oTpuuaTtenbHas no-
NApHOCTL. BuipabaTbiBaeTCs N0 OKOHYaHWUIO KaX-
aoro uukna npeobpasoaHus AL,
15 EXT_ST BHewHun ctapt AUI (BHewHAa TakToBasi 4acTo-

Ta)

@ [NpumeyvaHusi

1) Ans cueHanos AINO...AIN31 Heobxo0uMo ucronib308amb aHasro208yo 3eMITH0

AGND.
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Mopsiaok paboThbl

2) [ns cueHarnos, nodasaembix Ha KoHmakmsl 14 u 15 Heobxodumo ucrosnb3o8ams

uugpposyro 3emsmro DGND.

7.1.5. lMepekntoyaTens SAL (Puc. 7. 4) npegHasHadveH ansa Bblbopa 6a3oBoro agpeca.
lMnaTta umeeT 6asosble agpeca (B), kotopble BblbupatoTcs nepekntodaTtenem SAL ¢
MOMOLLIbIO BEPTUKANbHbLIX NepeMblYeK, pa3MeLLeHHbIX Ha NeYaTHON nnaTe Moaynsi.
LecTb cTapwumx agpecos ucnonb3yeTcs ansa gewmdpaunmn 6a3oBoro agpeca, YeThbl-
pe mnagwue agpecHble nuHnn A0, Al, A2 n A3 nNpMMEHSTCA HenocpeacTBEHHO
ANns  agpecaumm BHYTPEHHUX PErMcTPOB MOAYNS WU BbINOSTHEHUS YNPaBNSAOLLNX
KomaHA. Ha KOHTakTbl Nnepembldek BbiBedeHbl YeTbipe LUMHbI CerekTopa agpeca,
COOTBETCTBYIOLLMNE aapeCHON MarncTpanu nepcoHansHoro komnetotepa (PC): A4,
A5, A6, A8, a A9=1; A7=0 - xXeCTKO CKOH(UrypmpoBaHsbl. IMpn aTOM, ecnun nepemMbly-
Ka 3aMKHyTa - COOTBETCTBYIOLLAA eN agpecHas NMHUS UMeET YPOBEHb FOMMYECKOro

"0" (BKN), Npu pasoMKHYTOW NepemblyKke - ypoBEHb flormdeckon "1" (BbIk).

A8 A6 A5 A4
SA1 O O O O
O O O O

Puc. 7.4

@ [NpumeyvaHue.
1) PucyHok nepekmodyamers (Pvc. 7. 4) o omHoweHUo K riame copueHmuposaH

makxe, KaKk U cama rnnama Ha eé cxemamu4HoM pucyHke (cMm. Puc. 7. 1).
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B Tabnuue (Tabnuua 7. 4) npuBeaeHbl BO3MOXHbIE KOMOUHaL MK 6a30BbIX agpecoB:

Tabnuua 7. 4

BASE (H EX) A8 A6 A5 A4
200h (200-20F) | BKn BKN BKN BKN
210h (210-21F) |BKN BKN BKN OTKN
220h (220-22F) |BKkn BKN OTKN BKN
230h (230-23F) |BKn BKN OTKN OTKN
240h (240-24F) |BKkn OTKN BKN BKN
250h (250-25F) | BKkn OTKN BKN OTKN
260h (260-26F) | BKkn OTKN OTKN BKN
270h (270-27F) | BKN OTKN OTKN OTKN
300h (300-30F) |oTkn BK BKN BKN
310h (310-31F) |oTkn BK BKN OTKN
320h (320-32F) |oTkn BK OTKN BKN
330h (330-33F) |oTkn BK OTKN OTKN
340h (340-34F) |oTkn OTKN BK BK
350h (350-35F) |oTkn OTKN BK OTKN
360h (360-36F) |oTkn OTKN OTKN BK
370h (370-37F) |oTkn OTKN OTKN OTKN
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Mopsiaok paboThbl

B kadecTBe npumepa npuBeneM pUCYHOK Anst ycTaHOBNEHHoro 6asosoro agpeca 360

(Hex) (Pwc. 7. 5):

A8 A6 A5 Ad
sma|© ©° !
O O O

Puc.7.5

BaszoBbIi agpec nnaTbl HEOGXOAMMO YCTaHaBNMBaTb Tak, YTOObl OHa He 3aHMMarna agpe-
ca MopTOB Y)Xe BCTaBMNEHHbIX MnaT B KOMMNbIOTEP M He BO3HUKANO KOH(IMKTOB C OpPYru-
MW YCTPOWCTBaMMW.

YctaHoBka 6a3oBoro agpeca J1A-2M5 Ha npoussoacTee - 310 (hex) (Puc. 7. 6):

A8 A6 A5 A4
o) E E o)
o) o}

Puc.7.6

7.1.6. KoHdwurypauusa Tanmepa nnaTtbl.

MepekntoyaTtens SA2 (Puc. 7. 7) BblbupaeT uctoyHuk 3anycka AUI. Ha nnate JIA-
2M5 nmeetca Tpu WecTHaguaTupaspsaHblix cyeTynka/Tammepa (Mmkpocxema 82C54-2).
BbIxogbl CHETYMKOB MOXHO CKOHburypupoBaTtb Ans 3anycka AL, ans crnoXHoro MHoro-
KaHarnbHOro Kkagposoro cbopa, a Takke nAnda npuknagHbix 3agad. Ha sxog CO Tanmepa
nofaHa TaktoBas 4yacTtoTa ¢ KBapueBoro reHepatopa 10 MI'y. [Mpwu 3anycke oT TanmMmepa
MOXeT ObITb wucnonb3oBaH BbIxog Jnoboro kaHana (OO0, O1 unn 0O2) Tanmepa. Ha
AUM ana 3anycka moxeT ObiTb NogaH BHELWHWW CUrHam OT CTOPOHHEro WCTOYHMKA -

EXT_ST. O70T curHan BbiBegeH Ha 20 KOHTakT pasbema XP2. .
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SA2

02 01 OOEXT STG1 02 GO CO Cl

O O O O O
O O O O O

o O O O
O O O O

ST ST ST

st

02

Puc.7.7

MosicHeHus K pucyHky (Puc. 7. 7):

G2 01 C2 cCo

EXT_ST - BHewHun ctapT AL (cm. pasbem XP2);

C0,C1,C2 - TakTOBblE BXOAbl KaHANoOB cyeT4YnKkoB/TanmepoB; Ha CO Bcerga nogaHa

TakToBas 4acToTa C 3ajawoulero KsapLeBoro reHepartopa 10 My, .

G0,G1,G2 - BXxoAbl paspeLlleHnst CHETYNKOB/TaMepOB;

00,01,02 - BbIxoAbl KaHaNoOB CHYETYNKOB/TaNMeEpPOB;

ST — curHan, naywmm Ha 3anyck ALLMT.

anMepr MCMoJib30BaHUA Taﬁmepa And 3anycka nnatbl npuBeaeHbl B 1. 8.3 Ha c. 81.
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7.1.7.YnpaBneHune npnéopom

7.1.7.1. YnpaBneHue npnbopom ocyliecTsnseTcsa nporpamm-Ho NMOBM yepes perucTpsi
nnatbl, NogpobHoe onucaHne KoTopbiX NpuBeaeHo B N 7.1.8 Ha cTp. 36. KpaTkoe onuca-

HWe pPerncTpoB Mo UX Ha3HayYeHuo NnokasaHo B Tabnuue (Tabnuua 7. 5).

Tabnuua 7. 5
Ha3sHa4yeHue peructpoB nnatbl ALUM JIA-2M5
Peructp Ha3sHauyeHue PaspsgHocTb
Peructp FIFO paHHbIX UrteHne paHHbIx AU n 4 ctap-
16
(YTeHune BASE+0h) lWwmnx 6uT nopTa BBOAA
Pernctp nporpammMmHoro 3anycka
AUN MporpammHbIn 3anyck AL 8
(3anucb BASE+0h)
Pernctp mnaagwero aHanorosoro | YcraHoBka HoMepa HauMMeEHb-
KaHana Lero aHanoroBoro kaHana npwu 8
(3anucb BASE+1h) CKaHNpOBaHUK
Pernctp KonuyectBa KaHanoB n
YcTaHOBKa 4ucna KaHarnos Anis
pexuma ALK 8
CckaHnpoBaHua n pexxmma ALK
(3anucb BASE+2h)
Pernctp copoca FIFO gaHHbIX
Copoc FIFO gaHHbIX 8
(3anucb BASE+3h)
PerucTp 0-ro kaHana c4éT4yumka-
Tanmepa 0 kaHan c4yéTyunka-Tanmepa 8
(YreHune/3anucb BASE+4h)
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[MpodomkeHue mabnuub! (Tabnuya 7. 5)

PerncTp 1-ro kaHana cuYéT4yumkKa-
Tanmepa 1 kaHan cyéTynka-Tanmepa 8
(YTeHmne/3anncb BASE+5h)
PerncTp 2-ro kaHana cu4éT4yumka-
Tanmepa 2 KaHan c4yéTyuka-Tanmepa 8
(YreHune/3anncb BASE+6h)
YnpaBnsowmmn perucTp CY4ETYU-

Ynpasngaowmn pernctp cHeETIN-
Ka-Tammepa 8

Ka-Tanmepa
(3anucb BASE+7h)
CTaTyCHbIW perucTp OnpepgeneHne coCcToaHUA nna-

8

(YteHune BASE+8h) Thl
PerncTtp cbpoca npepbiBaHUN

C6poc 3anpoca Ha npepbiBaHune 8
(3anucb BASE+8h)

YnpasneHue paboton aHanoro-
Ynpasnsaowuun pernctpl

umMdpoBOro kaHana un nepena- 8
(YTeHue/zanucb BASE+9h)

Yyen gaHHbIx AL B KoMnbloTEP
PerucTp undpoBoro nopta BBO-
ha UTeHne aaHHbIX U3 nopTa BBOAA 8
(YteHne BASE+Ah)
Pernctp uncdpoBoro noprta Bbl-
BOoAa 3anncb JaHHbIX B NOPT BbiBOAA 8
(3anucb BASE+Ah)
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[MpodomkeHue mabnuub! (Tabnuya 7. 5)

PerncTtp koachduumeHTta ycune-

YctaHoBKa KoadduuneHTa ycu-

HuA NeHnsa NporpaMmMmupyemMoro ycu- 8
(YTreHue/3annco BASE+Bh) nntensa
Ynpasnsawowun peructp2 KoHourypaumss curHanoB CYET-

8
(YreHue/3anncb BASE+Ch) Yuka-Tanmepa
Pernctp Homepa npepbiBaHuM 1 | 3annucb HoOMepa npepbiBaHUS U

8
kaHana DMA (3anucb BASE+Dh) | kaHana DMA

YnpaBneHue npepbiBaHUs MU OT

Ynpasnsawowmn peructp3 2-ro KaHana cYyéTyukKa-Tanmepa;

8
(YTreHue/3anncb BASE+Eh) KOHpUrypaumnsa curHanoB CYET-

4yuka-Tanmepa
PerucTtp ngeHtndcdpukartopa UTeHune ngeHTndgukatopa 8
7.1.8.MporpammupoBaHue npubopa
7.1.8.1. Peructp FIFO gaHHBbIX
(YTeHne BASE+0h)
dopmart perucTtpa npusegeH B Tabnuue (Tabnuua 7. 6):
Tabnuua 7. 6

D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | CH3 | CH2 | CH1 | CHO

B BepxHen ctpoke D15...D0 — 6uTbl WinHbI gaHHbIX IBM PC, B HMxHen — D11...D0 — 6uTbI

AaHHbix AL, CH3... CHO — Homep KaHana (4MTarTCA CUHXPOHHO € AaHHbIMU ALLM).
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7.1.8.2. PerucTtp nporpammHoro 3anycka AL

(3anncb BASE+0h)

3anucb nwboro 6Gamta no agpecy BASE+Oh npousBoguT  3anyck aHasnoro-

umcpoBoro npeodbpasoBaHus.

7.1.8.3. Peructp mnagLwero aHaroroBoro kaHana

(3anncb BASE+1h)

[laHHbIN perucTp ykasbiBaeT, A0 Kakoro kaHarna B aBTOCKaHUpyoLWwem pexume byaeT npo-

M3BOANTbLCA CKaHUPOBaHUE.

dopmart perucTpa npusegeH B Tabnuue (Tabnuua 7. 7):

Tabnuuya 7. 7
D7 D6 D5 D4 D3 D2 D1 DO

X X X CH4 CH3 CH2 CH1 CHO

B CKaHunpywuwiem pexmme B OaHHbIN PerncTp 3anncbiBaeTcAaA HOMep KaHana, KOTOprI;I
6yp,eT nocnegHnm B LUKIE CKaHUPOBaHUA. CKaHI/IpOBaHI/Ie Ha4ynHaeTcA CO CTapLlero kKa-
Hana no mnagwwn. CooTeeTcTeme 6MTOB perncTtpa mMmiagwero aHasoroBoro KaHana Ka-

Hany mynbTunnekcopa npuseneHo B Tabnuue (Tabnuua 7. 8).
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Tabnuuya 7. 8

CooTtBeTcTBME OMTOB pernctpa wmnaguwero aHasyioroBoro KaHaria KaHany

MyJbTUMNJIEKCOpa.
Homep kaHana B
Cho Homep kaHana B oa- avddepeHLmMant-
CH3 |CH2 |CH1 |CHO HOMOJSTKOCHOM PEXMU- HOM
Me
pexunme
0 0 0 0 0 0 0
0 0 0 0 1 1 1
0 0 0 1 0 2 2
0 0 0 1 1 3 3
0 0 1 0 0 4 4
0 0 1 0 1 5 5
0 0 1 1 0 6 6
0 0 1 1 1 7 7
0 1 0 0 0 8 8
0 1 0 0 1 9 9
0 1 0 1 0 10 10
0 1 0 1 1 11 11
0 1 1 0 0 12 12
1 1 1 1 0 30 14
1 1 1 1 1 31 15
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B }J,I/ICbeepeHLlI/laJ'leOM pexnve Kaxgbl KaHan nnatbl UMeeT ABa BXxoAa: MHBEPTU-
pyPOLLI,I/Iﬁ n HeMHBepTMpy}OU_lMVI, Nno3TOMY 4YMCNO KaHallioB B [Ba pa3a MeHblue, 4eM B o4-

HOMOJSTKOCHOM peXuMe (CM. ONMcCaHMe BHELLHUX Pa3bEMOB).

7.1.8.4. Peructp Konu4yectBa kaHanoB 1 pexuma ALIK

(3anncb BASE+2h)

,D,aHHbIﬁ perncTp 3a0a€T YMCIOo KaHanos, y4qacTBYyLWKUX B LKUKIE aBTOCKaHNPOBaHUA

n pexxum paboTtbl ALIK — ogHONOMOCHBIN unn anddepeHumansHbIn.

dopmart peructpa npusegeH B Tabnuue (Tabnuua 7. 9):

Tabnuuya 7. 9
D7 D6 D5 D4 D3 D2 D1 DO

Mode
X X CN4 CN3 CN2 CN1 CNO
ADC

| |
Uuncno kaHanos

Pexxvm paboTbl

ALK

0 OAHONOMCHbIN

1 | AudpdepeHumnansbHbin
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CootBetctBme 6utoB CNO...CN3 perncrtpa ymcny kaHanoB npusegeHo B Tabnuue

(Tabnwuua 7. 10)

Tabnuuya 7. 10

Yucno kaHanoB B
Yucno kaHanoB B oA-
CN4 [CN3 |[CN2 |[CN1 |[CNO anddepeHumnansHom
HOMOJFOCHOM pexume
pexunme
0 0 0 0 0 1 1
0 0 0 0 1 2 2
0 0 0 1 0 3 3
0 0 0 1 1 4 4
0 0 1 0 0 5 5
0 0 1 0 1 6 6
0 0 1 1 0 7 7
0 0 1 1 1 8 8
0 1 0 0 0 9 9
0 1 0 0 1 10 10
0 1 0 1 0 11 11
0 1 0 1 1 12 12
0 1 1 0 0 13 13
1 1 1 1 0 30 14
1 1 1 1 1 31 15

B cuny Toro, 4to nMmeeTcH HyHeBOIZ KaHarll, B permcrtp HeobxoanMMo 3anucbiBaTb Ha
eaunHnly MeHbllee 4uciio KaHalioB, KOTOpPble HYXHbI, T. €. YACJIO CN-1. CKaHI/IpOBaHI/Ie

OygeT HaumMHaTbCca ¢ KaHana CHM, BbluucneHHoro no dgopmyne: CHM=CH+(CN-1). Ha-
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npumep, HeobxoauMo MCnonb3oBaTb TPW KaHana - 5,6,7. 3HauuT, B perncTp MmnagLiero
aHanoroBoro kaHana sanucbiBaeTtcs 4mcrno 5. Bcero TPW KaHana, crnegoBaTtesibHO, B pe-
TMCTp Konmn4yectBa KaHaJioB 3alnncbiBaeTCA YUCIO 2. CKaHI/IpOBaHI/Ie Bcerga npoucxoauT
nocriegosartesibHO Nno BCEM KaHalnamM CcO CTtapuiero no Mnagwun, KOTOpble 3afdaHbl, KaK

ykasaHo Bbille. OGpasyeTcs nocrneaoBaTenbHOCTb YepeaoBaHnsa kaHanos - 7,6,5,7,6,5 u

T. A.

7.1.8.5. Peructp cbpoca FIFO gaHHbIX (3anucb BASE+3h)

3anuck nboro Yncna B 3ToT pernctp obHynsieT Bcé€ FIFO gaHHbIX (2048 cnos).

7.1.8.6. Peructpbl cY4éTYMKA-TanMepa
(YteHmne/3anucbe BASE+4h...6h, sanucs BASE+7h)

CuyéTtumk-Tamep peanu3oBaH Ha Mukpocxeme P82C54 (oTeyecTBEHHbIM aHanor —
KP580BW53) 1 cocTouT 13 Tpex He3aBUCUMbIX 16-pa3psgHbiX CHETYMKOB N KOHTPOSIbHOMO

peructpa (Tabnuua 7. 11):

Tabnwuua 7. 11

Appec HasHa4yeHue YreHue/3anucob
BASE+4h CY€TYMK O CYE€TYMK O
BASE+5h CYETUMKL UTteHune/3anucb
BASE+6h CYETYMKZ UTteHune/3anucb
BASE+7h KOHTPOJIbHbLIW PErNCTpP 3anuncb

BHYTpeHHSAs CTpyKTypa cYéTunka-Tanmepa siBnsietcs 16-paspsaHoin, a BHELHUIA UH-

Tepdenc — 8-paspsiaHbIn.
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Hwxe npuBeneHo KpaTkoe onvcaHne perMcTpoB CYETUYMKA-Tarmepa u ux popmara.
dopmaT AaHHbIX KOHTporibHOro pernctpa (Tabnuua 7. 12):

BASE+7h (3anucb)

Tabnwuua 7. 12

D7 D6 D5 D4 D3 D2 D1 DO

SC1 SCO RwW1 RWO M2 M1 MO BCD

SC1 n SCO BbIbupatoT cyétumk (Tabnuua 7. 13):

Tabnuuya 7. 13

SC1 SCO HasHayeHue

0 0 Cyétunk 0

0 1 Cyétumk 1

1 0 CyéTtumk 2

1 1 KomaHga 4TeHus ctatyca
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RW1 n RWO - Bbibop onepauuun yteHus/3anucu (Tabnvua 7. 14):

Tabnuua 7. 14

RW1 RWO Ha3Ha4veHue
0 0 3allénkmBaHue cHET4YMKa
YTteHune/3anmucb mnagliero
0 1
banta
YUTteHune/3anuch ctapiero bam-
1 0
Ta
YteHune/3anmncb cHavyana
1 1 MnagLuero, a 3atem cTapLuero

banTa

M2, M1, MO - Bblb6op pexnma paboTtbl cyéTumka (Tabnuua 7. 15):

Tabnwuuya 7. 15

M2 M1 MO Ne OnucaHue pexuma

0 0 0 0 lMpepbiBaHME TEPMUHANBHOIO CYETA
0 0 1 1 Koywwmin mynstusnbpaTop

X 1 0 2 [eHepaTop YacToThl

X 1 1 3 eHepaTop MeaHapa

1 0 0 4 CYéTunk cobbITni

1 0 1 5 CYéTumK cobbITUI C aBTO3arpy3Kom
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BCD - BbIbop cnocoba koanpoBaHus cyéTtymka (Tabnvua 7. 16):

Tabnuua 7. 16

BCD Cnoco6 koanpoBaHus
0 [1BOMYHbIN
1 [BONYHO-AECATUYHBIN

Ecnn yctaHoBneH OBOMYHLIM Cnocob, TO CYET Bedétca B AmanasoHe oT 0 go
65535, ecnn gBOMYHO-AecATUYHbIN — 0T 0 Ao 9999.

Ecnn SCLO n SCL1 yctaHOBMEHbI B 1, TO NpOMCXOANT onepauust CYUTbIBaHUA CTa-
TycHoro crnosa. ®opmMaTt gaHHbIX KOHTPOSIBHOrO pernctpa npu 9TOM CTAaHOBUTCS Crenyto-
wum (Tabnuua 7. 17):

BASE+7h(3anucs)

Tabnwuua 7. 17

D7 D6 D5 D4 D3 D2 D1 DO

1 1 CNT STA C2 C1 Co X

MosicHeHus k Tabnuue (Tabnuua 7. 17):

CNT=0 - cunTbiBaHNE TEKYLLErO 3HAa4YEHUSI CYETA BbIOPAHHOIO CYETYMKE;

STA=0 - cunTbIBaHNE TEKYLLETO PeXMMa CHETYMKA;

C2, C1, CO - BbIbOp cyéTUMKA onst onepauum CHUTbIBAHUA BbIGpaHHOMO cTaTyCHO-

ro criosa (Tabnuua 7. 18):
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Tabnuua 7. 18

C2=1 BblbpaTb CYETHUMK 2
Cl=1 BblbpaTb CYETHUMK 1
C0=1 BblbpaTb cYETUMK O

Ecnn SC1 n SCO yctaHoBneHbl B 1, a STA B 0, NpOMCXOANT CYUTbIBAHUE CTaTyCHOrO
cnoBa Aangd cyétymka 2, 1, nnm 0.
dopmart gaHHbIX cTaTycHoro cnosa (Tabnuua 7. 19):

BASE+4h/5h/6h (4TeHue)

Tabnwuua 7. 19

D7 D6 D5 D4 D3 D2 D1 DO

ouT NC RwW1 | RWO M2 M1 MO BCD

MosicHeHus k Tabnuue (Tabnuua 7. 19):

" OUT - TeKyLLlee COCTosIHME BbIXO4a BbIOpaHHOro KaHana;

NC=0 - ecnu nocnegHee 3anucaHHoe LLUeCTHaaUaTupaspsgHoe CroBo ANis cuyéTta

YXKe nepesarpyxeHo B YMTAKOLLNK 3NEMEHT NOCIE BbINOSTHEHUS npoLwusioro cuéra.

7.1.8.7. CTaTyCHbIN perucTp

(YTeHne BASE+8h)

CTaTyCHbIN perucTp No3BosnsieT onpeaenuTb COCTOAHWE NaThl U NPEeANPUHATE Mepb!
no cuntbiBaHuto gaHHbIX ALIM. HasHavyeHne Butos pernctpa npueseaeHo B Tabnvue

(Tabnuua 7. 20):
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Tabnuuya 7. 20

HasHauyeHue 6UTOB cTaTyCHOro perucTpa.

burt Ha3Ha4yeHue
CueHan «zomosHocmb 0aHHbIX» AL - RDY:
DO
1 - ecTb HENpoOYUTaHHbIE JaHHble, O - HEeT rotoBHOCTM ALIT
lpepbisaHue o cueHany TC e DMA-pexume:
D1
1 - ectb TC no okoH4aHuto uukna DMA, O — HeT curHana TC
[NpepbigaHue 1o eHeWHeMy cugHarsy npepbi8aHus:
D2
1 - ecTb BHellHee npepbiBaHune, 0 — HeT
lNpepbigaHue no 3anosiHeHu nonosuHbl FIFO:
D3
1 - ecTb NpepbiBaHnE
lNpepbisaHue no nepenonHeHuto FIFO:
D4
1 - ecTb NpepbiBaHnE
1 - 0QHOMNOSOCHLIN PEXNM,
D5
0 - andbdepeHumanbHbIN PEXUM
CuaHarn «3arnosiHeHue nonosuHbl FIFO daHHbIx» HF:
D6
1 - 3anucaHo 6onee nonosuHbl FIFO
CuaHan «nepenonHeHue FIFO» FF:
D7
1 - FIFO nepenonHeHo

7.1.8.8. Peructp cbpoca npepbiBaHun (3anncb BASE+8h)

3anucb nboro ymcna no aTomy agpecy copacbiBaeT TpUrrepbl NpepbiBaHUN:

@ no curHany TC;

@ OT curHana BHELLHEro npepbiBaHUA,;
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3ameyaHue:. B omnu4ue om repeyucsieHHbIX npepbieaHul, cbpoc npepbieaHUsi
Mo 20moeHocmu OaHHbIX rpPoucxooum 8 criedyrwux Ccry4asx.
1. lNpu cyumsieaHuu ecex 0aHHbIX u3 FIFO OaHHbIX.
2. o oceoboxdeHuro rnonosuHbl FIFO OaHHbIX, m.e. rpu cyumsigaHuu u3 FIFO ma-

K020 Kosnu4yecmea OaHHbIX, 4mMO OHO CMaHo8UMCS 3ariOfIHEHHbIM MeHee, YeM Ha-

rnonosuHy (codepxxum meHbwe 1024 cros).

7.1.8.9. Ynpasnawwun peructpl (YrteHue/3anucb BASE+9h)

[aHHbIn pernctp ucnonb3yeTtcsa Anga ynpaesneHus paboton ALK n nepepaven pas-
HbIX AL B kOMMblOTEP.

HasHadeHwue paspagos peructpa cnegyrouwee (Tabnuua 7. 21):

Tabnuua 7. 21

BbuTt Ha3HauyeHue

0 — 3anpelLleHne npepbIBaHUN;

DO 1 - pa3spelueHmne NpepbiBaHNUiA Mo KOHLY Npeobpa3oBaHus He B

pexnme DMA vnu no TC B pexume DMA

0 - 3anpet DMA-nepenayu;
D1
1 - paspelwieHne DMA-nepepauun

0- 3anpeT BHeLWHero npepbiBaHUA,
D2
1 - paspelleHne BHeLUHero npepbiBaHnA
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lMpodomkeHue mabrnuys! (Tabnuya 7. 21)

D4 | D3 Bbibop nctodHuka 3anycka AL

0 0 | NporpammHbIn 3anyck

0 1 | 3anyck oT curHana ST SA2

1 0 | BHewHwnn 3anyck no curHany EXT_ST (20 koHTakT pa3béma XP1)

1 1 | 3anyck ot O KaHana cyétymka-Tammepa

0 — nepeknoyeHne MyIibTUNMEeKcopa no KoOHUy I'Ip606pa3OBaHI/1$I;

D5
1 — nepeknyeHne MynbTUNNeKcopa crapTy npeobpasoBaHns
0 - 3anpeT npepbiBaHUS Mo 3anofiHeHUto nosniosuHbl FIFO;

D6
1 - paspelLeHue npepbiBaHUs MO 3anofHeHuo NosioBUHLI FIFO
0 - 3anpeT npepbiBaHUA rno nepenonHenuto FIFO;

D7

1 - paspelueHue npepbiBaHus No nepenonHeHuo FIFO

7.1.8.10. Peructp uncgpoBoro nopta BBoaa/BbiBoaa

(YTreHne/3anucbe BASE+Ah)

MpeaHasHauyeH ons YteHus/3anncu Yepes umdpoBor NopT BBOAA/BbIBOAA.
dopmart peructpa (Tabnuua 7. 22, Tabnuua 7. 23) :

BASE+Ah (YTeHue)

Tabnwuua 7. 22

D7 D6 D5 D4 D3 D2 D1 DO

DI7 DI6 DI5 Di4 DI3 DI2 DIl DIO
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BASE+Ah (3anuchb)

Tabnwuua 7. 23

D7

D6

D5

D4

D3

D2

D1

DO

DO7

DO6

DO5

DO4

DO3

DO2

DO1

DOO0

NoscHeHus k Tabnuuyam 7.22, 7.23:

"7 D7...D0 - 6uTbl AaHHbIX WKWHbI IBM PC;

Ha BHewHun ungposon pasbém XP1 6utbl umdpoBoro nopra BbiBEOEHbI HE3aBU-
CMbIM obpasom. [pu 3anucu B 3TOT pernctp 6anTta gaHHbIX, OH MOSBISIETCA Ha KOHTaK-

Tax PA7 _PAO , a npu yteHun n3 peructpa B IBM PC BBoguTca 6anT AaHHbIX C KOHTAKTOB

DI7...DIO - 6uTbl pernctpa BBoAa;

DO7...DO0 - 6uTtbl pernctpa BbIBOAA.

PBO _PB7 pasbéma XP1 (cMm. Takke onMcaHue BHELIHUX pa3bEMOB).

7.1.8.11.

[laHHbIN perncTp npeaHasHayeH Ans YCTaHOBKM kKoadduLMeHTa yCUNeHus aHarno-

roBOro KaHarsa nnartbil.

dopmart peructpa (Tabnuua 7. 24):

Peructp koadduumeHTa ycuneHus

(3anncb BASE+Bh)

Tabnuua 7. 24

D7

D6

D5

D4

D3

D2

D1

DO

GAIN3

GAIN2

GAIN1

GAINO
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Butbl GAIN3...GAINO 3agatoT KOa(p(pUUNEHT yCUneHnsi B COOTBETCTBUM C Tabrmuen

(Tabnwuua 7. 25):

Tabnuua 7. 25

GAIN3 KoadhpmumeHt BxogHomn
GAIN2 GAIN1 GAINO
yCcuneHus AnanasoH, B

0 0 0 0 1 #H0

0 0 0 1 2 45

0 0 1 0 4 2.5

0 1 0 0 10 H

0 1 0 1 20 30,5

0 1 1 0 40 40,25

1 0 0 1 100 40,1

1 0 1 0 200 40,05
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7.1.8.12. YnpaBnsawwuu peructp 2 (3anncb BASE+Ch)

[aHHbIV perncTp npegHasHayeH KOHUrypauum curHanoB CYETHMKA-Tamepa.
HasHaueHune 6utos peructpa (Tabnuua 7. 26):

Tabnuua 7. 26

BbuTt Ha3HauyeHue

PaspeweHue cyémuyuka O:

DO
1 - cyéT paspeLuéH, 0 — CHET 3anpeLLéH
PaspeweHue cyémyuka 1.

D1
1 - cyéT paspeLuéH, 0 — CHET 3anpeLLéH
PaspeweHue c4émyuka 1.

D1

1 - cyéT paspeLuéH, 0 — CHET 3anpeLLéH

D2 He ncnoneayetcs

D3 | He ucnonb3ayetcs

Bbibop paspeweHus cyémyuka O:
D4 0 - Bcerga paspelweéH, 1 - kagpoBbin pexum (paboTtaeT TONbKO npu

ymncne KkaHanos>1)

0 - 3anyck Kagpa oT BbixoAa cyeTymkal
D5
1 — 3anyck kagpa oT KoHTakTa EXT_ST pasbéma XP1

Bbi6op ucmoyHuKa makmosebiX UMMybCco8 cYémyuka 1.
D6 0 — KkBapueBbIN reHepaTop

1 - BbIXOA, cYeTYMKa 2

Bbi6op ucmoyHuka paspeweHusi cHém4yuka 1.

0 - Bcerga paspelléH, 1 - c4ET paspeluaeTcsd no npuxogy MomoXu-
D7
TenbHOro poHTa Ha KoHTaKT EXT_ST pasbéma XP1 go 3anucm D7 =

0 (cbpoc paspelueHus). MNepesanucb D7 = 1 cHOBa pas3peLuaeT CYET.
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7.1.8.13. Pernctp Homepa npepbiBaHMsA n kKaHana DMA (3anucb
BASE+Dh)

,D,aHHbIVI perncTp npeagHasHadyeH and 3agaHnAa HoMepa rnpepbiBaHnUA 1 KaHarna DMA.
HasHaueHune 6utos peructpa (Tabnuua 7. 27):

Tabnwuua 7. 27

BbuTt Ha3HauyeHue

DO0-D3 | Homep npepbiBaHus. Paspelwaetca 3agaHve 10, 11, 12, 14,15

D4-D7 | Howmep kaHana DMA. [JonyckaeTca 3agaHue kaHanos 5,6,7

7.1.8.14. Ynpasnswwuu peructp 3 (UreHmne/3anuco BASE+Eh)

,D,aHHbIVI perncTp npeagHa3HaydeH and KOHCbI/lrypaLl,I/lM CUrHasioB cqéTqMKa-Taﬁmepa n
ynpaBneHnem npepbiBaHNAMU OT CYETYMKA 2.

HasHaueHune 6utos peructpa (Tabnuua 7. 28):

Tabnwuua 7. 28

BbuTt Ha3HauyeHue

PaspelueHune npepbiBaHMN OT CHETUMKA 2:
DO

1 — npepblBaHMsA paspeLleHbl, 0 - NpepbiBaHKSA 3anpeLleHbl

Cratyc npepbiBaHui OT CYHETHMKA 2 (MPU YTEHUN):
D1

1 — 6bIN0 NpepbiBaHME OT CHETUMKA 2

D2 PaspeweHue/ 3anpelwieHne DEMAND pexmma DMA (1- paspelLueHo)

D3-D6 | He ncnonbaytotcs

PaspelueHne koHdurypaumm cyetymkoB 0 n 1 nporpaMMHo (nepe-
D7

MbIYKM C SA2 OOSMKHbI ObITb CHATHI)
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@ [IpumeyaHue:

PaspeleHune c4éta cyéTynkam c mncnosibaoBaHnem 6utos D1,D0 ynpasnswoLwero pe-
rmcTpa2 HocuT Hamboriee BbICOKMW MpuopuTeT. TO eCcTb YCTaHOBKaA COOTBETCTBYHOLLErO
Outa B 1 Ang paspelleHnsa c4€Ta COOTBETCTBYHOLLEMY CHETUMNKY SABNAETCA 06a3aTEeNbHOMN.
Ecnn D1=D0=0, To coctosHue 6utos D4,D7 ynpasnstowiero perncrpa2 n 6uta D4 ynpas-
ngaLwWwero pernctpa3d He urpaet ponu (CHET cYHETYMKaM Bcerga 3anpelléH). Tem cambiM
MMeeTCsl BO3MOXHOCTb CMHXPOHHOIO 3arnycka BCeX CYETUYMKOB. [ANs 3TOro Hy)XHO CHavana
3anucatb B ynpasnswwero pernctp2 D1=D0=0, 3atem 3anporpammmpoBaTtb KaxKabln
CYETYMK B HYXHbIN pexnm. 3anuck B ynpasnsowmn pernctp2 D1=D0=1 npon3BenET CUH-

XPOHHbIN 3anyck cYéTymkoB O m 1.

7.1.8.15. Perunctp npeHtudukatopa (UreHme BASE+Fh)

an/I YTeHUn No 3TOMYy agpecy B nocriegosartesibHOM Koae YnTaeTcA I/I}J,eHTI/I(bMKaTop

nnatbl (cnocob n doopmaT He NPUBOAMUTCS).
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7.2 CBepeHuUs O nopsake noaAroToBKU K NpoBeAeHU0 nsmepe-

w

HUAN

7.2.1.Mpodwmnaktnka nomex

7.2.1.1. B cnydae, ecnv ncnonb3yloTCA HE BCE aHAroroBble KaHarbl nraTbl, HeUCMosb-
3yeMble kaHanbl He06X0AMMO 3a3eMnUTb (COeANHUTL ¢ aHanorosoi 3emnent AGND). 3T1o
yCTPaHUT HAaBOAKY NMOMEX CO CTOPOHbI CBOBOAHBIX KaHamoB.
Ecnun nx octaButb He3a3eMreHHbIMK, TO U3-3a 6OMbLIOrO BXOAHOIO COMPOTMBIIEHUS UHCT-
PYMEHTanNbHOr0 YCUNUTENS U NPOHUKaHMS cUrHana Yyepes MynbTunnekcop Ha Bxoae AL
OyneT [ONONHUTENbHbIN WYM, AaloLWwmi yxyaweHue oTHowweHus C/LU u, kak cneacTeue,
NPUBOASLLMI K YMEHbLLEHUIO Yncra 3 PEKTUBHBIX pa3psiaoB ANs CUrHaroB B UCNOb-
3yeMbIX kaHanax. 9T NOMeXu 3aBUCST OT KOHKPETHbIX YCIOBUI NpuMeHeHnst npubopa, u
OHM He Bceraa OyayT BENWKK No BennuMHe. TeM He MeHee, Nny4lle Bcerga creaoBatb
npeanaraeMomy Bbille NpaBuny, YToBbl M3MEPSTb TONbKO NOME3HbIe CUrHarbl UCMOSb-
3yeMbIX KaHaroB.
@ Cosem:

CueHarbHble TUHUU HeUCrosb3yeMbiX KaHaro8 xenamesibHo pucoeOUHsIMb K 3eMmrie

86n1u3u pasvéma XP2.
7.2.1.2. XenaTenbHo, 4TOGbI BCE YCTPOWCTBA C CETEBLIM NUTAHMEM MCMNOMb30Banu oaHy
n Ty Xe dasy (Mnn asbl Npu TPEXGPasHOM NUTAHUKM) NUTAKOLLEro HanpsbkeHnd. JT1o obec-
NeYynT OAUHaKOBLIN NOTEHLMAN Y 3EMIISIHOrO NPOBOAA YCTPOWMCTB, YTO YCTPaHUT adbdhekT
ypaBHOBELLEHUS 3apsiA0B NpuW NpucoeanHeHUn kabenen ycTporucTs apyr K Apyry. 9ToT
3bheKT onaceH KpaTkoBpPeMEHHbIM NpoTekaHNeM GOrbLUNX TOKOB Aaxe Npu 06ecToyeH-
HOW annapaType 13-3a Masrioro CONpOTUBIIEHUSI 3EMIISIHOM LLUMHbI, @ TaKKe CETEBbIX
hbMnbTPOB, KOTOPLIE YACTO YCTaHaBNMBAIOT 4O BKIoYaTeNs nuTaHus. MNMonHocTbio n3be-
XaTb ero paspyLMTENbHOIO BIMSIHUS MOXHO, NULLb creays chopMynMpoBaHHOMY BbilLe
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npasuny, T.e. NOAKMOYas annapaTtypy K OgHOM 1 Toun xe ase (paszam) UCTOYHUKA obLLe-

ro NUTaKLLEro HanpsKeHus.

@ Coeem:
[Monpocmy 2080ps, eKo4alme gce ucrosib3yemble 8 0OHOU cucmeme ycmpoucmea:
[3BM, eeHepamopsbl, uamepumeribHbie npubops! U m.0., 8 0OUH U mom e cemegol
«MPOUHUK» C 06WUM KOHMYPOM 3a3eMrieHust, U moada He rnpudemcs ucrbimbigams

pasodaposaHue om omkKasa cucmembl rnpu «KHerioHAMHbIX>» obcmosimernbcmeax.

7.2.2.PekomeHaauum no noAaKrnOYeHNI0 CUrHanos

7.2.2.1. Ecnu ans naMepeHuii aHanoroBbIX CUrHanoB BbibpaH avddepeHLmanbHbIi pe-
XXMM, TO ONpeaensieTcsl pasHOCTb HaNPsHKeHU MeXay ABYMSI BXOAAMU COOTBETCTBYHOLLIE-
ro kaHana. B 6onblmMHCTBE cry4yaes, korga HeT HeobxoaMMocT B AnddepeHumanbHOM
BKITIOYEHUM, HEOOXOANMO 3a3eMMSITb UHBEPTUPYIOLLIMIA BXOA, NMPW 3TOM OYEHb BaXKHO CO-
eanHATb UMEHHO MHBEPTUPYIOLLNIA BXO KaHana HenocpeacTBEeHHO C 3emnei B6nmaun nc-
TOYHUMKA curHana, B NPOTUBHOM cryyae Hen3bexxHO NPUCYTCTBME BbICOKOrO YPOBHS LUyma

(6onee nogpobHasa nHopmaums o cnocobax NOAKIMYEHNS NPpUBEAEHA HUXE).

7.2.2.2. Tpwu ncnonb3oBaHun auddepeHumnanbHbIX KaHanos npubopa, Kaxabli UCToY-
HWK CUrHana nogknio4aeTcsa K COOTBETCTBYHOLLEMY KaHany npnbopa npoBogamu (He cyn-
Tas obLwero NpoeBoAa, pPosib KOTOPOro MOXET BbINOMHATL LUMHA 3a3eMMNEHUS).

HeunHBepTupytowmmn Bxog npubopa nogkno4aeTcst K BbIXOQHOW KNemMMe UCTOYHMKA
curHana, a HBepTUpyrLwun Bxoa npnbopa coegmHaeTcst ¢ Apyron KNemMmMon NCTOYHUKA
curHana, MMetoLLLen NPOTMBOMOSOXHbIA 3HaK (ha3dy) BbIXOQHOMO HaNpsbKeHUs (MCTOYHMK
anddepeHumanbHbin), MMBO 3a3eMniseTcsa HENOCPELCTBEHHO HA KOpMNyCce UCTOYHMKA
curHana, ecnuv TakoBOM KNeMMbl HET (OQHOMOSMOCHbIN UCTOYHUK CUrHana).

[Mpn TakoM BKIHOYEHUM CYLLLECTBYET OrPaHNUYEHNe Ha MakCcMMaribHO 4onycTumMoe
HanpsbkeHne, NpuknagbiBaemMoe K MHBEPTUPYIOLLEMY «-» U HEMHBEPTUPYIOLLIEMY «+>» (CM.

n. 7.1 Ha cTp. 25) Bxogam npubopa oTHocuTenbHO aHanoroson 3emnun AGND.
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OTO HanpsiXeHne HasbliBaeTCs MakCUMarnbHbIM BXOAHbIM CUH(A3HbIM HaMNpsiKeHN-
em (T. €. BO3HMKaKLWeM OOHOBPEMEHHO Ha MHBEPTUPYIOLLIEM U HEMHBEPTUPYIOLLIEM BXO-
Aax - «CUHa3Ho»). Ecnn no uenu 3asemneHns npotekarT 60nbLIMe TOKK, TO OHU MOTYT
HaBEeCTM Ha TOYKe 3a3eMIeHns NnaThbl HaNpshkeHue, NpeBbIllaoLLee npeaensHo JoMnyCc-
TMMoOe Anga nnatbl (cM. N. 4.2.4 Ha cTp. 8).

Ecnu yyecTb, 4To Ha Bxo4bl Nnogaétca auddepeHumnanbHoe BXOAHOE HanpsKeHne
(n3mepsieMblnt curHan), To orpaHuYeHne Ha cnHasHyo HaBoaKy ByaeT bonee cTpornm

cornacHo cregyoLlein dopmyrne:

|U CHHG)MAKC| :|U BXMAKC| —|l'J ﬂH(D(D| :123 —|U ﬂH(D(D|

7.2.2.3. [na ogHONOMOCHBIX MICTOYHMKOB BMECTO CUH(DA3HOro HanpsiKeHWUst BO3HMKaeT
NpOCTO Nomexa, CKrnaabiBaroLwascsa ¢ BXOAHbIM U3MEPSIEMbIM CUrHANoOM, YacTo NPUBOASNA-
LWas K CUNbHOMY 3alUyMITEHMIO U HEBO3MOXHOCTU Kaknx-nnbo namepenunin. B Takom cny-
Yae nepexoadaT K MeToay BKIMHOYEHUS O4HOMOMOCHbLIX MICTOYHUKOB B AMdddepeHLnansHOM
pexume nnatbl (cM. fanee). Ecnun yucno ucnonb3yemsix KaHanos npubopa MeHee BOCb-

MW, TO KenaTenbHO UCMoNb3oBaTh Beerga anddepeHumnansHoe BKIIoYEHMe.

7.2.2.4. BknioyeHne ogHOMOMOCHbIX MCTOYHMKOB MpKU Yncne KaHanos 6onee 8
O[HOMOMIOCHBIN PeXUM MNnaThl NO3BOMSAET UCMOMb30BaTh MaKCUMarbHOE YNCIO BXOOHbIX
aHanorosbix kaHanos - 32. Ecnv Bbl ucnonbayeTe He Bce KaHarnbl, TO HEUCMONb3yemble
HeoBX04MMO 3a3eMIUTb - MPUCOANHUTL UX BXOAbI K aHarnorosow semne nnatel AGND.
OTOT PeXnM A0MKEeH NPUMEHATLCA NPU UCMonb3oBaHuK Gornee 8 kaHanoB, AN He yaa-
neHHbIX (He 6onee 1,5 M) UCTOYHUKOB curHanos. [Mpu aToM cxema coeauHEeHUs C UCTOY-

HUKOM O0JSTKHA BbITb TaKOW, Kak Noka3aHo Ha pucyHke (Puc. 7. 8).
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|< £15m >I

_$ NcTouHuK curHana 1 I AINO
-* NcTouHuK curHana 2 AIN1
. : NA-2M5
—+|/ICTquM|< curHana 32 AIN31
3eMns L AGND
—L_ KopnycHas _L KopnycHas
-  3eMn4 - 3eMmn4
Puc. 7.8

To ecTb, 3eMnsAHON NPOBOA MCTOYHMKA cuUrHana coeauHsietTcs ¢ 3emnen AGND npubopa,
HO HE COoeaMHSIeTCA C KOPNYCOM UCTOYHMUKA curHana. Takoe coenHeHne MakCumarnbHO
BblpaBHMBAET NOTEHUMaN NpoBoAa 3eMin UCTOYHMKA curHana v npmbopa gaxe npu yaa-

JIEHHOM UCTOYHUKE.

7.2.2.5. OnddepeHumanbHbli pexum

Mcnonb3oBaHue andepeHumansHOro pexnma npmMBoanT K YMEHbLLEHMIO YMCIia BXOO0B
0o 16. 3TOT pexnm Heobxoamm nNpu yaaneHHbIX UCTOYHMKaX curHanos (6onee 1,5 m). B

3TOM pexume cnHdasHada nomexa, HaBoagnmMasi B AfIMHHbIX NPOBOAAX COeANHEHUS, KOM-

neHcupyeTca B MOSIHOM MHCTPYMEHTANbHOM yCUnuTene 4o BefNYMHbl, He BANSIOLEN Ha
pesynbtaTt namepeHus (- 80 oab n meHee). lNpun aTOM cxeMa coeanHeHus npmdopa ¢ uc-

TOYHMKOM CUrHana AormkHa bbiTb Takon, kak nokasaHo Ha pucyHke (Puc. 7. 9).

I< Bonee 1,5 m >|
NcTOYHMK AINO VNHBEPTUPYHOLLMIA
curHana 1 AIN16 HeunHBepTUPYHOLLNIA
- . NA-2M5
° [ ]
NcTouyHuK AIN15 I/IHBepTI/IpyPOLLI,I/II?I'
curHana 16 AIN31 HeuHBepTUpylOLWMIA
\_AGND
1 KopnycHas E KopnycHas
= 3ewMn4 = 3ewmnda
Puc. 7.9
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06paTI/1Te BHMMaHUE Ha TO, YTO 3eMJI1 UCTOYHUKA CUTHana 1 npm60pa HEe COeQNHAIOTCA.

an/I TaKkon cXxeMe UCTOYHUK curHamna gosmkeH UMeTb p,mcbcbepeHu,maanblﬁ BbIXOA.

7.2.2.6. OuddepeHumanbHbli peXxuM Ans OAHOMNOMCHBIX UCTOYHUKOB
OnddepeHumanbHbIi PeXMM MOXHO UCMOMb30BaTh U A5 06bIYHBLIX OAHOMOMKCHBLIX UC-
TOYHUKOB CUrHana, yaaneHHblx ot npubopa 6onee 4yem Ha 1,5 M. ICTOYHUK curHana ume-
eT NpsIMYI0 CBsA3b 06LLIero NpoBoa U KnemMbl 3asemneHust. [Mpu aToM cxema coeanHeHUs

AOIMKHA ObITb TaKkoW, Kak nokasaHo Ha pucyHke (Puc. 7. 10).

HA5m
« >
OAHOHOHDCHHMO AINO NHBEPTUPYHIOLLUIA
:MC;C:::E AIN16 HewnHBepTUPYHOLLUIA
: . NA-2M5
° °
OuHonomo0Hbu7L §
NCTOYHUK AIN15 WHBEPTUPYOLLN
curHana 16 AIN31 HeuHBepTMpylOLWMIA
AGND
_| _ KopnycHas ; KopnycHas
= 3emMnA — 3emns
Puc. 7. 10

B 6onbwunHcTBE CcliydaeB MOXeT I'IOTpGGOBaTbCFI SKpaHNpOBKa CUrHarbHbIX NMPOBO-
OOB C NoAKmn4yeHnem 3KpaHa K 3emMrie Ha npm60pe UM Ha NCTOYHUKE CUrHasa, Kak ykasa-
HO HWXe. OGpaTMTe BHAMaHME Ha TO, YTO MHBEPTUPYIOLLKME BXOObI npm60pa npuncoegnHe-
Hbl K 3eéMIe UCTOYHUKa CUrHana Ha HeEM XKe. an/I 3TOM 3eMIin npm60pa N NCTOYHUKA HE

coeanHATCS, a COBCTBEHHO cam CUrHan nogaeTcsl Ha HeMHBEPTUPYIOLWNE BXOadbl NpMGo-

pa.

7.2.2.7. OQHOMOMIOCHbIN UCTOYHUK, HE CBA3AHHbIN C 3eMNENn
B cnyyae npuMeHeHuUst OAHOMONOCHOMO UCTOYHMKA 6e3 BbIBOAA 3a3€MIMeHUs UNu B Cry-
yae, Korga UCTOYHMK CUrHana ranbBaHUYecKn passsidaH ¢ KNneMMow 3a3eMneHuns, Ans no-

BblLLUEHUA HOMeX0yCTOI2HMBOCTM MCﬂOﬂb3yﬁTe p,mcbcbepeHu,maanblﬁ peXnm p860TbI BXO-
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Aa npubopa. Cxema coeauHeHUs1 AoMmKHa ObITb Takow, kak nokasaHo Ha pucyHke (Puc. 7.

11).

3A,5m >|
OpaHONOMCHbIN .
UCTOYHUK @ ® AINO WHBEPTUPYIOLNIA
curHana 1 AIN16 HeuHBepTUMpPYHOLLNI
: . JIA-2M5
= ° b
Oﬂl;%?gﬂ:);:bML ’ AIN15  uMHBEPTMPYIOLLMIA
AIN31 HeunHBEpPTMPYIOLLNIA
curHana 16 | PTVpylow
RS [l] R1 AGND
E KopnycHas
R1 - R8 1kOM nnun nepemsblyka — 3emns
Puc. 7. 11

B ocobbix cnydasx moxeT noTpeboBaTbCsl SKpaHMPOBKA CUrHarbHbIX NPOBOAOB C NOA-
KNYeHMeM 3KkpaHa K 3emsie Ha npmbope. Pe3ncTopbl B 3TOM criydae Heobxoaumebl, YTOObI
NCKIMIYNTb HaTekaHne 3apsida Ha Bxogax npmbopa v BbiBOA BXOAOB 3a npegerbl 4onyc-
TUMbIX CUH(Pa3HbIX HanpskeHnn. ONbITHBIM NYTEM OonpeaenuTe, YTO fy4lle: pe3ncTopsbl
NI NEPEMBbIYKMN.

@ [NpumeyvaHue.

Cnedyem obpamumb eHUMaHuUe — UHeepmupyrowiue 8xo0bl npubopa rnpucoeduHsrom-

CA K obwemMy rnpoeody UCmMOYHUKa cugHana ebnusu npubopa - Ha pasbvéme. Cam xe

cueHan nodaemcs Ha HeuHeepmupyroujue 8xoobl rnpubopa.

MoaBoast UTOr ONUCaHHbIM cnocobam coeanHEHUs, OTMETUM, YTO YHMBEPCAITbHOMO HET, U
KaxkabI N3 cnocoboB MOXET ObITb MPMMEHMM A5 CaMbiX Pa3HbIX MICTOYHUKOB C TEM UK
WHbIM YCMEXOM, B 3aBMCUMOCTM OT YCITOBUI 3a4a4ym U HEOOBXOAMMOWN TOYHOCTU pesynbTaTta
namepeHus. Ho Bce xe nepsbit cnocob (Puc. 7. 8) npumeHuM ans MHoOrokaHanbHbIX CuUc-
TEM Mpu HeyaaneHHOM UCTOYHMKe Ao 1,5 M n ogHonontocHoM curHane. Bropon cnoco6

(Pwvc. 7. 9) npumeHuM ansa yaaneHHbIx, BNoTb A0 1 KM UCToYHMKax A drepeHumanbHoro
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curHana ans yMeHbleHust cuHgasHbiX nomex. AToT cnocod Heobxoaum Ans pexuma
YCUMNEHUSA MHCTPYMEHTanNbHoro ycunutena npmbopa 6onee 10.

7.2.2.8. Wcnonb3oBaHue ABYXWIbHOIO aKpaHMpOBaHHOIO kabens B AuddepeHumans-
HOM pexume

7.2.2.8.1. Onsa anddepeHumanbHoro pexxmnmMa npu ncnosib3oBaHum ABYXKUIbHOMO 3Kpa-
HUPOBAHHOrO Kabens, TOYKy NPUCOEAMHEHMUS SKPaHa HYXXHO BblIOUpaTb ONbITHLIM MyTEM
Mo HaMMeHbLLEMY YPOBHIO NoMex. Bo3amoxxHble Tpu BapmaHTa (C nepBoOro no TpeTuin CooT-

BETCTBEHHO) MNoKa3saHbl Ha pucyHkax (Puc. 7. 12 - Puc. 7. 14).

1
NcTOoYHMNK AINO VNHBEPTUPYHOLLMIA
curHana 1 o—|AIN16 HenHBepTMpYytOLLNi
. . NA-2M5
[ ] [ ]
MCTOYHMK AIN15 wuHBepTUpPYOLWUIA
curHana 16 AIN31 HeuHBepTUPYHOLLUIA
AGND
3emns
—_— KopnycHas

- 3emns

Puc. 7. 12

7.2.2.8.2. B cxeme nepBoro BapuaHTa (Puc. 7. 12) akpaH coeguMHUTEeNnbHOro kabens 3a-

3eMrieH Ha Bxoae npubopa.
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2
NcTOYHUK AINO WNHBEPTUPYIOLLNIA
curHana 1 AIN16 HeuHBepTUpYOLLMI
G G . NA-2M5
MNcToYHUK AIN15 NHBEPTUPYIOLLUIA
curHana 16 AIN31 HeuHBepTUpPYOLLMIA
U AGND
3emMns
—_— KopnycHas
e - 3emMn4d
Puc. 7. 13

7.2.2.8.3. B cxeme BTOpOro BapuanTa (Puc. 7. 13) akpaH coeguHuTenbHoro kabens 3a-
3eMJieH Ha BXo4e UCTOYHMKA curHana.

7.2.2.8.4. Bbibop MecTa 3a3eMieHnsa 9KpaHHOro NpoBoAa CTaHOBUTCA akTyarbHbIM 415
NCTOYHMKOB, yaarneHHbIX OoT npubopa Ha pacctosiHne 6onee 20 M. B ntobom cny4vae, co-
eVHEHNe 3KpaHHOro NpoBoAa Y UCTOYHUKA curHana u npudopa ogHOBPEMEHHO
HeJonycTumo!

TpeTtuit cnocob coeanHeHns HeobBXoaUMO NPUMEHSATL AN YAaNeHHbIX OAHOMOOCHbIX
NCTOYHMKOB (paccTosiHue oT npudopa 6onee yem 1,5 M) € LeSbio YMEHbLUIEHUA HaBOAU-
MbIX Ha COeANHUTENbHbIE NpoBoAa NomeX. ICTOYHUK JOMKEH UMETb COeaUHEHME CUr-
HanbHOM 1 KoprycHon 3emnun. [pn 3ToM cxema coeguHeHUs1 MOXeT ObITb TakoW, Kak noka-
3aHO Ha pucyHke (Puc. 7. 14). B 3Ton cxeMe aKpaHHbIM NpoBoA (€Cnu OH eCTb) Npucoeau-

HEH K 3eMIie y UICTOYHUKa CUrHarna.
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3
NcTOYHMK AINO WNHBEPTUPYHOLLMIA
curHana 1 AIN16 HeunHBepTUPYHOLLUIA
r T :  JA-2M5
NcTouHMK AIN15  uHBepTUpYyOLWUIA
curHana 16 AIN31 HeuHBepTUPYHOLLUIA
U ___|AGND
—_— E KopnycHas
— — 3eMns

Puc.7.14
7.2.2.8.5. YeTBépTbIN BapuaHT BKoYeHus (Puc. 7. 11) ucnonbayeTcs Ans yoanéHHbIX
O HOMOJTOCHBIX UCTOYHUKOB, HE UMEIOLLIMX CBA3U C KOPMYCHOW 3eMnén. [pn aToM ncnonb-
3yl0TCA NpenmyLecTBo auddepeHumnansHOro BKNOYeH1s nnaTthbl - 3pdekTuBHOE noaas-
neHne CUHMasHbIX NOMEX.
7.2.2.8.6. OnncaHHble Bbiwe cnocobbl NOAKITIOYEHNS CUTHANOB HE UCYEepPnbIBaOT BCE BO3-
MOXHOCTU npubopa. [Ansa Kaxaon KOHKPEeTHOM 3afiayn cyLlecTByeT, nogyac, He OA4WH on-
TUMarnbHbIN cnocob coeguHEeHNa NCTOYHKKA curHana ¢ npubopom. Ho aaxe HaxoxaeHue
ofHOro 13 crnocoboB MoxeT pewwnTb Bawy 3agayvy. NosTomy nepep BkntodeHnemM npmubopa
TWwaTenbHO HeobXxoaMMO TwaTernbHO 064yMaTb CXeMy BKINHOYEHUS, YTOObLI N3MEepPATh CUr-

Harll, a He ypOoBEHb NOMEX B COEAUHUTETIbHbIX nposogax!
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8 MPUNOXEHUA

8.1 MeTponornyeckue napameTtpbl ALK

8.1.1.PernameHTUpylowime AOKYMEHTbI

Mpn oueHke MeTporiornyeckmx xapakrepmuctuk AL oBbl4HO Nonb3yoTcs napameTpa-
MU, koTopble pernameHTupytotca FOCT 24736-81 n OCT 1100783-84. B aT1 napameTpsbl
BXOASAT:

- yucno paspsaos ALM;

- BpEeMS YCTaHOBIIEHWS;

- Bpems npeobpasoBaHus;

- HENUHENHOCTb;

- AnddepeHumanbHasa HENMMHENHOCTb;

- amMnnuMTygHo-4yacTtoTHas xapakrtepucTtuka (A4YX);

- (pasoyacTtoTHas xapakrtepuctuka (P4X).

CornacHo ykasaHHbIM HOpMaTUBHbBIM LOKYMeHTaM napameTtpbl AU onpegenstoTcsa npu
nogaye Ha ero BXo[ NoCTOSIHHbIX YPOBHEN HaNpPshXKeHUs BO BCEM UHaMUYECKOM Anana-
30He npeobpasoBaTens. NckntodeHne coctasnsaoT AUX n dYX, koTopble onpeaensatoTcs

npu nogaye Ha Bxoq AL rapMOHUYECKNUX BO3AENCTBUMN.

8.1.2.0cob6eHHOCTN peanbHbIX U3MEePEeHUN

B peanbHbix ycnosuax AL yacTo ncnonb3yoTcs ansa npeobpasoBaHus B LMGPOBON KO4
nepeMeHHbIX BXOAHbIX BO3OENCTBUIN, @ B TAKOM peXnme YNOMSIHYTbIX MapamMeTpoB U 3Ha-
HUM AYX n OYX mMoxeT okasaTbCs HEAOCTAaTOMHO ANs onpeaeneHuns npumeHnmocTt AL

B pealibHbIX YCNOBUAX. B aTOM cMbICne BaXHO OTMETUTL cneagywulee:
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1)

2)

EcTecTBEHHO Ha3blBaTb CTaTUYECKUM pexmmoM paboTbl AL Takon, npyu KOTOPOM
3a Bpemsi NnpeobpasoBaHNsA BXOOHOW curHan meHsietcs He 6onee BenuymHbl M3P
AUM. Mpwn atom BXxogHoW curHan ans camoro AL 6yget ctatMyeckum, xotsa ans
TpakTa, N0 KOTOPOMY pacnpoCTpaHAeTCs curHan 4o Toro, Kak nonaget Ha AL, oH
ABMSETCA AUHAMUYECKUM.

Tak kak Hapsgy ¢ AUIM yacto ncnonb3yoTcsa gpyrue yCTPoUCTBa, Takue Kak: Myrb-
TUMMAEKCcopbl, yeunutenu, ouneTtpbl, YBX, nx nckaxeHna 6ygyt cyMMnpoBaTbCs C
norpewHocTblo AL n onpegenaTs MeTporiormyeckyto xapakrepuctuky (MX) agan-
Tepa, B cocTaB koTtoporo Bxoaut ALT. B HacToswee BpeMs pasButMe MUKPOISEK-
TPOHWKM NPUBESIO K TOMY, YTO MHOTME U3 NepeYnUCrieHHbIX YCTPONCTB CTann HeOTb-

eMnemMomn 4YacTtbto Mukpocxem ALIM.

an/I 3TOM, BCneacTBne gMHaMm4YecKoro B3ammoaemncTBus n3amMmepdaemoro curdarna c ane-

mMeHTamu ALK, 3HaHMs1 OCHOBHbIX MeTponornyeckmx xapakrepmctuk ALIK no Beiwenepe-

YNCJNNI€HHbIM HOPMAaTMUBHbIM OOKYMEHTaM OKa3biBaeTCA ABHO HEJOCTAaTO4HO. I'IoaTomy

Llentp ALMN npumeHsieT, Hapsagy ¢ pernameHTMpoBaHHbiMu 3Tumu TOCT, apyrue meTpo-

nornyeckme xapakrepuctukn ALK ans pacyéta MHCTpyMeHTanbHOM NorpeLHoCT pesy b-

TaToOB U3MEPEHUA.

3HaHne MX ALK nossonsieT pewmnTtb criegyowme npuknagHsbie BONpoChl:

OLEeHKa MHCprMeHTaHbHOﬁ norpeLwHoCTn I/13MepeHI/ﬂ71. an/I 3TOM OOJTXHbI YYUTbI-
BaTbCA N BCE CbaKTOpr, Brnndwowine Ha MHCTpyMeHTallbHYH NOorpelHOCTb: U3AMEHe-
HUWA BNnArowmnx BeJiIM4nH (TeMI'IepaTypr 0|<py>|<arou_\e|?1 cpedbl, HanpaXeHna nnuta-
HUA, BO3OENCTBUSA ANTIEKTPOMArHUTHbIX noneun un Apyrnx HeI/IHCbOpMaTI/IBHbIX napa-
MeTpOB BXOAOHOro cmrHana), cBoncTtBa obbekTa I/13MepeHI/ﬂ71, 4yactoTa U3MEeHEHUA
n3amepdaemMblX BeJin4nH, BbIXOOHbIE CBOMCTBA yCTpOI;ICTB, K KOTOPbIM MOAKIMI4YaeTCcA

nnata AU, n ap.;
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- Bblbop cpenctea namepeHun, MX kotoporo obecneuunnu 6l Tpebyemoe kadecTBo

n3MepeHna B U3BECTHbIX YCITOBUAX NMPUMEHEHUA CpeaCcTB UMepeHuns (CM),

- cpaBHeHue CU pasnnyHbix TMnos no MX. Mpu aToM JOMKHbI ObITb M3BECTHBI YCI1O0-

BUS npumeHeHuns CU;

- pa3pa60TKa CIOXHbIX U3MEPUTESIbHbIX CUCTEM, UCMNOJIb3YyA NPU 3TOM MX oTaenb-

HbIX KOMMNOHEHTOB CUCTEMBbI,

- OLEHKa norpelHocTen mameputenbHbiX cuctem no MX komnoHeHToB. WHorga
€NHCTBEHHO BO3MOXHbIM NMYTEM peLleHUs 3TON 3agayun ABNAeTCs pacyHETHbIN NYyTb
no n3sectHbiM MX KOMMNOHEHTOB.

Mcnonb3oBaHue 1 Bbibop Buaa MX gOmKHO ObITb HaMny4ywmnm o6pasomMm OpUEHTUPOBAHBI
Ha KOHKpeTHoe npumMmeHeHune CU.

B cootBetctBUM ¢ TOCT 8.009-84 He06XOANMO B HOPMATMBHO-TEXHMYECKOM AOKYMEHTA-
umm Ha CY npmBoanTb Takme HopMupoBaHHble MX, NCNOMb3yst KOTOPbIE MOXHO G610 Obl

pewnTtb cnenywwme 3agadn.

- onpegeneHue pesynbTaTtoB U3MmepeHus (6e3 yyéta nonpaBkm Ha CUCTEMATUYECKYHO

norpeLwHoOCTb I/13MepeHI/1$I);

- PacYéT OLEHKN UHCTPYMEHTANbHOM MOrpeLuHOCTU U3MEPEHUn 4aHHOro Buaa B pe-
anbHbIX YCIOBUSIX MPUMEHEHMS.
[na onpeaenenuns pesynbTatoB U3MepeHus HanpsbkeHus Ha Bxoge nnatbl AUIM nc-
nonbaytoTcsa cnegyowmne HMX:
- [AnanasoH BXOAHbIX HanpsbkeHun ALITT;
- KO3 PULMEHT YCUNEHUSA MHCTPYMEHTANBbHOMO YCUMNUTENS;
- KO3(PPULMEHT YCUNEHUSA NPOrpaMMNpPyeMOoro YyCUnuTens;
- yucno paspsigos AL (cnepgosatensHo, BenudnHa M3P);

- yactoTa guckpeTtmsaumm ALLMM.
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[ns onpeaeneHnst OLEHKN NHCTPYMEHTanIbHOM NOrpPeLIHOCTU N3MEepPEHUI NepemMeHHoro
HanpsPKeHUs1 UCNOSb3YIOTCA crefyolne napameTpbl:

- owwubka casura;

- owwunbka ananasoHa;

- 4yucno apdekTnBHbIX paspagos (HOP).
Owwunbka gnanasoHa sIBASIETCA CTaTUYeCKOM aaauTUBHOM MOrPeLLHOCTLI0. Yncno adpdek-
TMBHbIX pa3psagoB B 3aBUCMMOCTM OT YacTOTbl UI3MEPSEMOrO CUrHana - KOMMNEKCHbIN aun-
HaMM4YeCcKnin napameTp, KOTOPbIA YYNTbIBAET LLUYMOBbIE U HENMUHENHbIe norpewHocT ALIK.
UOP BknovaeT B cebs wymbl - aHanoroson Yactn ALK, ksaHToBaHWS, auddepeHumans-
HoW HenuHenHocTn ALIM; HTerpanbHy0 HENMMHENHOCTb, U UHEPLIMOHHbIE CBONCTBA
3BeHbeB ALIK.

Momumo YOP - komnnekcHoro napameTpa, UCNoMnb3YyTCs YacTHble AnHaMmndeckne HMX:

OTHOLLEHME cuUrHan/wym;

- KO3IPPULMEHT rapMOHUK (HENMUHENHBIE UCKaXKEHUS);

- OTHOCUTENbHbIE YPOBHN raPMOHUK,;

- OTHOLLEHWE curHan/lWwym + UCKaXXeHus;

- peanbHbIN JUHAMUYECKUI ANanasoH.
Bce yactHble guHamudeckne HMX ncnonb3yroTca B 3aBUCMMOCTM OT YaCTOTbl BXOOHOIO
curHana, yactoTtbl guckpetmsaunm AL, koaddpurumnenToB yeunenms ALK, pexxumos

BKITIOYEHUS YCUINUTENEN N AnanasoHa xapakTepucTukm npeobpasosaHus ALM nnatol.

8.1.3.Ctatnyeckue napametpbl ALIM

3aecb onucbiBatoTcs ctatudeckne napameTpbl AL, kKoTopble pernameHTUpoBaHbI
FOCT 24736-81 «[MpeobpasoBaTenun nHTerpanbHble LnMdpo-aHanorosble U aHanoro-
umdgposble. OcHoBHbIE napameTpbi» n OCT 1100783-84. PucyHok (Puc. 8. 1) npussaH

nomo4b 6onee HarnNsigHO npencrtaBuTb npeameT OGCy)KJJ,eHI/IFI.
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A 3HaueHune

BbIXOAHOro Kopga

ALN

MorpelwHocTb

e
\ 1 —1— OunanasoHa
MakcrumanbHbIn \
koA
2
OundbdepeHumnansHas

HENUHEeNHOCTb

UHTerpanbHas
HENWHENHOCTb
v YpoBeHb
T KBaAHTOBaHWS
l N LLlar KBaHTOBaHUs

ﬂogeumocn; caBura

Ugx.mMAKC U

Puc.8.1

PucyHok 1. Ctatnyeckue napametpbi AL

XapakTtepuctuka npeobpasoBaHus XI1 (2) — 3aBucMmocTb BbixogHoro koga AL ot

BXOOHOro Hanps»eHus Upx.

UpeanbHasa xapaktepuctuka npeobpasoBaHua (1) — npsmas nuHus, «Hambornee

NPUBNMKEHHAs» K TOYKaM XapaKTepUCTMKM Npeobpa3oBaHus.

Yucno paspsagos AL, N. [IBonyHbIM norapnpm MakCuMansHOro Ymcria KogoBbIX
kKombuHauum Ha Bbixoge ALLIM. Ecnu yncno paspsgos N, Torga ymicno 2N nact konuue-

CTBO KOMBMHaUWI B BbIXOAHOM KoAe npeobpasoBaTens B AnanasoHe Ob(2N—1).

Mpumep. Ans 12-paspsgHoro ALM konnyecTBo KoMBUHaLM cocTaBuT 2'2=4096 B

ananasoHe ot 0 go 4095.
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Bpems npeobpasoBaHus, tnps. VIHTEpPBaAnN BpeMeHu oT Havyana npeobpasoBanus ALLM
A0 NOSIBNIEHMS Ha BbIXO4Ee YCTOMYMBOrO Koga, COOTBETCTBYHOLLIENO BXOOHOMY Hanpsike-

HWUIO.

MorpewHocTb caBura. CmelleHne xapakTepucTmkm npeobpasoBaHns B TOUKe Ha4vana
KoopauHart rpadumka. lNMocne Toro kak AL cbanaHcnpoBaH, MMHUMarbHOE 3HaYeHue
koga ALIT, cooTBeTCTBYIOWEE MUHUMANIBHOMY BXOOHOMY HanpsbKeHUo MOXeT OTnu-
YaTbCA OT 3HAYEHUS MMHUMATbHOIO Koda Ha naearnbHOW XapakTepUCTUKe.

Ecnu paccmatpusatb AU kak BONbTMETP, TO NOrPELLUHOCTb CABUIa U NOrpeLIHOCTb
AvanasoHa paBHOLEHHbI CUCTEMATUYECKOM COCTaBIISAOLLEN OCHOBHOM NOrPELLHOCTH
nraTbl BO BCEM AnanasoHe BXOAHbIX HanpshkeHun. Npu 3ToM NpMHUUNMansHO TO, YTO
BESIMYMHA 3TON NOrPELUHOCTU 3aBUCUT OT YCUIEHNSA NHCTPYMEHTarnbHOro 1 nporpam-

MUPYEMOro yCUnNuTens, a Takke ot gnanasoHos ALIM.

OTKNOHeHMe B KOHEeYHOM TOuKe, dnn. nOFpeLLIHOCTb Anana3oHa, T.€. NorpeLwHoOCTb

npeobpasoBaTtensi B KOHEYHON TOYKe AManasoHa.
@ [lpumeyvaHue.
OO6bI4HO noepewHocme cdguza u duaral3oHa ebipaxkaromcs 8 eduHuyax M3P.

NMoporoBbIN ypoBeHb - BENUYMHA BXOAHOrO aHanorosoro yposHsa AU, npu koTopom
BbIXOQHOM KO4 MeHseTcs Ha 1. Obuee 4Yncno NoporoBbIX YPOBHEN BCreACTBME Hann-
4na gudpdepeHunanbHON HENMMHENHOCTN MOXET BbITb MEHbLLE YMCria YPOBHEN KBaH-

ToBaHuna ALIIM.

UHTerpanbHas HeNMMHENHOCTb (MM NPOCTO HENMMMHENHOCTL). OTKNOHEHWE No BepTU-
KanbHOW OCU TOYEK pearibHOM XapaKTePUCTUKN OT naeanbHON XapakTeEPUCTUKN Npeob-
pas3oBaHUs, AeNnsAWwmx nononam paccrosiHme (no ocu abeumce) Mmexagy cpeaHUMn 3Ha-

YeHnsAMU NoporoBbix ypoBHen XI1 (cMm. rpacduk). MiamepsieTca B NpoueHTax unm eguHn-
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uax M3P. HTerpanbHas HENMMHENHOCTb ABNSieTCS OYHKLUMEN OT NOPOroBbIX YPOBHEN

ALLM.
@ [NpumeyvaHue.

[pu paspabomke ALl npedycmampusarom 803MOXHOCMb pe2ynuposKu nogpeuwHo-

cmu cosuza u duarna3oHa, a makxe HesluHeltHocmu 0715 UX MUHUMU3auuU.

OndcdpepeHumanbHaa HeNMMHEMHOCTb (HEMOHOTOHHOCTL), dgue. OTKNOHEHNE pas-
HOCTW OBYX aHArOroBbIX CUrHaNoOB, COOTBETCTBYIOLLMX NOCNefoBaTENbHON CMEHE KO-
A0B, OT 3Ha4YeHus1, cooTBeTcTBYyloWEero eanHuue M3P. MiHade roBopsi, Npy MOHOTOH-

HOM yBenuyeHun curHana Ha Bbixoge AL MoxeT BO3HMKaTb KoL, KOTOPbIA COOTBET-
CTBYET OAHOMY M TOMY XXe BXOAHOMY CuUrHany, B TO BpEMS Kak caM BXOAHOW curHarn

“3MeHuncs 6onee oaHOrO Lara KBAHTOBaHUS, KOTOpbI paBeH Usx wakc/2". N3meps-
eTca B npoueHTax unun eguHnuax M3P. QuddepeHumansHas HENMHENHOCTb - OYHK-

ums noporoBbix yposHen ALLMT.
@ [Mpumep.

LugppeperHyuarnbHas HermuHelHocmb 8 rnonosuHy M3P 2aoeopum o mom, 4ymo dsa
B8XO0HbIX YPOBHS, pasnuyaroWUxcsl Ha rosI08UHY Waaa KeaHmMo8aHUsl, 8bI38asiu rosie-

JleHUe coomeemcmeayrouux cocedHUX Ko0oe Ha ebixode AL|I.
@ [lpumeyvaHue.

B peanbHom AL no kakum-nubo rnpuduHam Moxxem 803HUKamb rpornadaHue koda Ha
€20 8bIXx00e, YMO 3K8UBANIEHMHO [1058/1IEHU OugbghepeHyuanbHolU HernuHelHocmu.
Omnu4ue 8 mom, 4ymo cama o cebe dugghepeHyuanbHas noepeuwHocme s815emcs
cucmemamud4eckol no2pewHocmb0, Mo ecmb, 803HUKaem eceada rnpu nodadvye Ha
8x00 AL|lT coomeemcmsyrouw,e20 8Xo0HO20 cuz2Hana, a npornadaHue Koda Yauwie 516/1s-

emecs cnyanle/M ripoyeccomMm u sasucum om yC]'IOSULVI obmeHa no wuHe 0aHHbIX K.

69



MpunoxeHus

8.1.4. AuHamunyeckue napameTpbl ALK

B peanbHbIx ycnoBusax akcnnyatauum ans onncadna MX ALK ygo6Ho ncnonb3oBatb He
TONbKO cTaTU4yeckne, HoO N AMHaMM4eckme napameTpsl, koTopble, cornacHo TOCT 8.009-
84, npeactaenstoT cobon MX CH, B koTopbIX BbIxogHas peakuna CU onpegensietca 3Ha-
YEHUSAMU N3MEPSIEMOTO CUrHana u USMeHeHMsIMM 3TOro CUrHana BO BPEMEHM.
AunHamnyeckune napameTtpsbl AL cnegytowme:

- OTHOLUEHWe curHan/wym;

- OTHOLLEHWE curHan/lWwym + UCKaXXeHus;

- KOIPPULMEHT HENUHENHBIX (rAPMOHNYECKNX) UCKAXKEHUN;

- OTHOCUTENbHbIE YPOBHU rapMOHUK MNP rApMOHUYECKOM BXOAHOM BO3AENCTBUM;

- peanbHbI JUHAMUYECKUI ANana3oH;

- 4Yucno a(PEeKTUBHBIX pas3paaos.

KoMnneKcHbIN AnHaMMYecknin napameTp - Yncno apPeKTUBHbIX paspsigoB B 3aBUCK-
MOCTW OT YacTOTbl BXOOAHOIO rapMOHUYECKOro cUrHasna cuymtaeTcs ocHoBHbIM Ans ALIK.
Kpome Toro, umeet cmbicn npmBoanTs MX guddepeHunanbHyo HENMHENHOCTb N yCpea-
HEHHYIO XapaKTepUCTUKy npeobpas3oBaHus, n3amMepeHHble B ANHAMUYECKOM peXxnme Ka-
nnbposkun. B onpeaenéHHbix npumeHeHnsx ALK (Hanpumep, B paguonokauum) s3HaHue
aTux MX nossonseT 060CHOBaHHO peLlnTb 3agady Bbibopa CU.

[nsa Toro 4ToObl N3MEPUTL AMHAMUYECKME METPOSIorMyeckne xapakrepmuctnkm ALK,
MOXHO NoJaTh Ha ero BXo4 TeCTOBbIA CUHYCOMAanbHbIA CUrHaN N BbIMUCNTL 3aTeEM C MNo-
MoLbto BbicTporo npeobpasoBaHnio Pypee (BINP) YacTOTHLINM CNEKTP BbIXOQHOIO CUrHana
AU. B ka4ecTBe kanmbpoBOYHOIro curHana BbldbMpaeTcsi rapMOHUYECKMIA CUHYCconaanb-
HbIW CUrHaN HM3KOYaCTOTHOrO reHepaTopa C UCKaXXeHUsaMN, npuemMnemMbiMn st paboTsl ¢
AL nvetowenca paspsgHoOCTu.

@ [NpumeyvaHue.
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100 cuzHanom danee nodpa3ymesaemcsi criekmparsibHas cocmassstouasi, coomesem-
cmeyrowasi 8X00HOMY cuzHary Kanubpoeku. LLlym onpedensemcs Kak CO80KYNHOCMb
8cex ocmaribHbIX HexerlamersibHbIX KOMIOHeHM: Mo60oYHbIX Yacmom U wymMo8o20 ¢ho-
Ha, He cHumasi 2apMOHUK cu2Harna.

8.1.4.1. OtHoweHue C/LL.

[na ero nonyyeHns HeoBXOOUMO NPOCYMMMPOBATb MOLLHOCTU CNEKTpasrbHbIX CO-
CTaBNALWMNX, 3a UCKNOYEHNEM NOCTOSIHHOM COCTaBMSAOLWEN U FAPMOHUK CUrHana, v Bbl-
YACNTb OTHOLUEHME MOLLHOCTWU [NTAaBHOM CrEeKTpasibHOW COCTaBMfAOWEN K pe3ynbtaTy
CYMMUPOBaHUS.

B cnyyae ngeansHoro AL BIMN® namepeHHon peanusaunmn acT yY3KONOMOCHbIN CEKTP C
SIPKO BbIPaXXEHHbIM rflaBHbIM MakCMMyMOM, COOTBETCTBYIOLLMM YacTOTe NogaBaemMoro Ha
Bxog4 AU cuHycomaanbHoro HanpsbkeHnsa. MNMpuyém, MOLLHOCTb, cocpeoToYeHHas B6nn-
31 rMaBHOMO MakCUMyMa, MO OTHOLLEHMIO K OCTasfIbHOM MOLLHOCTU, pacnpeaeneHHon B oc-
TanbHOM 4YacTW YacTOTHOroO AnanasoHa, byaeT MakcumarnbHa.

Ha npaktuke oTHoweHne C/LU MOXeT yunTbiBaTb rAPMOHUKN OCHOBHOM YacCTOTbl, €CIN 3TO
yKasaHo creumanbHo. Takon napamMeTp HasbiBalOT OTHOLWEHMEe CUrHana K wymy nskc
nckaxenus (C/[LLU+W]). Ana naoeansHoro AL, kak M3BeCTHO, C y4€TOM TOMBKO LWyMma
KBaHTOBaHWA cnpaBennneo cootHoweHnue C/LL [ab]=(6,02+1,76), rae N — yncno pasps-
poB ALM. B cnyyae ngeanbHoro 16-paspsgHoro ato gact 6,02716+1,76=98[ab]. Ncnonb-
30BaHue pearnbHoro AL, HEMUHYEeMO BHOCSALLEro AONOSTHUTENbHbIE MOrPeLLIHOCTU B NPO-
Luecc nsmepeHust, npueegeTt K yxyaweHuwo C/LL.

JKcnepumeHTansHO MOXHO nameputs C/[LLU+U], ncnonb3ysa BbICOKOKA4YECTBEHHbIN U3Me-
psieMbl curHan u Belducnasa b, sknoyasa B NOHATUE WyMa M rapMOHUKK curHana (uc-
KaxkeHus1). Torga, noacTasnss Nofy4eHHOe OTHOLIEHWE B ONUCaHHY0 hopMyIy, MOXHO

HanTK Yncno apekTnBHbIX paspagos AL.
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8.1.4.2. KoadpcpmumeHT rapmoHudecknx uckaxenun (KFN) onpenenserca HenuHew-
HOCTbIO XapaKTepUCTUKN NpeobpasoBaHns Ha onpeaenéHHoM YacToTe U BblYUCNAETCS Kak
OTHOLLEHME CYMMbl PaCCYMTaHHbLIX BbILLIEONUCAHHBIM 0OpPa30M MOLLIHOCTEN FapMOHUK K

MOLLHOCTW rMaBHOW CNeKTpanbHOW COCTaBIAOLWEN UNN NEPBON rapMOHUKE.

@ Mpumep. [na cnyyas ncnonb3oBaHus 2-n, 3-m, 4-n 1 5-1 rapMoHUK

Krilo5) =10Lg [&((A)? #A)? HA)* HA)?) J(A).

roe A — amnnuMTyga OCHOBHOM FAPMOHUKK, Az 5 — aMNIUTYObl rAPMOHUK OCHOBHOM

4acToTbl.
8.1.4.3. PeanbHbIi guHamnyecknin amanasoH (PAN). OnpenensieTcs Kak OTHOLIEHWe
SHEeprum OCHOBHOW CreKTparibHOM COCTaBMSALWEN CUrHana K amnnutyae criegyoLwen no
BESIMMMHE FAapMOHUKN MU WyMOBOMY Bbibpocy. 3HaHne PO npuobpeTaeT BaXXHOCTb B
TeX NPUMEHEHUSX, rae rapMOHMKK, NOBOYHbIE COCTaBNALWME U WYMbl HE AOSMKHbI Npe-
BOCXOAMTb MO YPOBHIO Cambli cnabbli u3 nognexawmx npeobpasoBaHuo curHan. B
OOnNbLUMHCTBE CryYaeB 3Ty MH(OpMaLM0 JaeT OLEeHKa YPOBHSA rapMoHuK B nosioce ALK,
NOCKOMbKYy OonbLuasi U3 rapMOHUK 0ObIYHO NPEBOCXOAUT LWYMOBOW (POH M NOBOYHbIE KOM-
NOHEHTbI. 3HaHMe peanbHOro AnHamuyeckoro amanasoHa ALIK B cocTtaBe pagmonokauu-
OHHOM cUcTeMbl 06ecneynT BO3MOXHOCTb OLEHKM €€ NPUMEHUMOCTU Ons onpeaenieHus
cnabblx curHanos.
8.1.4.4. Yucno adpekTuBHLIX paspagos (Y3P), Nage. LLym 1 rapMoHVKM BNMSAIOT Ha
TOYHOCTb M3MepeHun. MoxHo ckasaTb, 4YTo Y AL ymeHbLluaeTcsa paspagHocTb. Y0P yuu-
TbiBaeT Nodble BuAbl norpewwHocTen. Bece owmnbkn npeobpasoBaTtens, obycrnoBneHHble
anddepeHUnanbHON U UHTerpanbHOW HENMUHEWHOCTAMM, anepTypHOW HeonpeaeneHHo-
CTblO (OKMTTEP), N NPONYCKOM KOAOB, BbICTYMNAKT Kak COCTaBMASOLNE HEKOTOPOW CyMMap-
HOW cpefHeKkBagpaTMyeckon norpelHocTn. HeTtpygHo nokasatb, YTo Y3OP BbluncngeTtcs

no gopmyne: Naoe=(C/[lLU+N]-1,76)/6,02, roe C/[LU+UN] BbluMCnseTca no pesynbTaTy Bbl-
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YUcneHunA I'Ip606p83OBaHI/1$I CDypbe Nn3MepeHHoro KaJ'II/IGpOBO‘-IHOFO rapMoOHU4YeCKOro cur-

Hana.

8.1.4.5. O6opynosaHue, cosnaHHoe LleHTpom ALM 3A0 «PyaHes-LUvnsaes», nossonseT
kanubposatb ALIK B gnHamunyeckom pexvme no napameTrpam, nosyvYyaemMbiM C MOMOLLbIO
BlMN®, ¢ TouHocTbio Ao 16 pas3psgoB v oueHmBaTb napameTpbl ALIK ¢ TouHoCThIO g0 24

paspsaoB.
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8.2 Mporpammupyembin cHéTYUK-Tanmep P82C54

8.2.1.CocTaB

8.2.1.1. B cocTaB cyéTuuka- Taiimepa BXOaAT:
1) 6ydbep WHHbLI AaHHbIX;
2) cxema ynpaBrieHusi BBOAOM-BbIBOAOM;
3) Tpu He3aBMCUMbIX KaHana cyeTa.
Kaxablii KaHan cyéTymka- Taumepa CoaepXKuT:
1) perucTp pexuma;
2) cxemy ynpaBrieHUsi KaHanom;
3) bydep;

4) 16-paspsgHbi CHETYMK.

8.2.2.MapameTpsbl

CueTunk-TanmMep coaepXuT Tpyu He3aBUCUMbIX 16-pa3pagHbIX KaHana ¢ obLen cxemom
ynpasneHus. Kaxabii kaHan MoxeT paboTtaTb B LecTu pexumax. lNporpammupoBaHue
pexnuMoB paboTbl KaHaNoB OCYLLECTBNAETCA MHAMBUAYANbLHO N B NPON3BOSIbHOM nopsake
nyTem 3anucu ynpasnsioLwero crioBa B permcTp pexunma, a B CHETYMKN — 3anporpaMmmmnpo-
BaHHOro yncria 6anTos. YnpasnsoLee CrioBo onpeaenseT pexum paboTsl kaHana, Tvn
CYéTa (OBOWYHBLIA NN OBONYHO-AECATUYHBIN), dopMaT Yncen (o4HO- UNu AByx6anToBbIN).
O6meH nHdopmauuen ¢ IBM PC ocyliecTBnaeTcs no 8-paspsigHoMy AByHanpaBneHHOMY
kaHarny AaHHbIX. MakcumarnsHoe 3HaueHne cuéra: B 4BonYHOM Koge — 2'°, B aBonyHo-

aecsaTuuHom — 107,
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8.2.3. PexxumMbl cyema

[MporpaMmmmnpoBaHue KaHana ocyLLeCcTBSeTCs NyTEM 3anMcu ynpaBnsaoLWmnx Cros B pe-
TMMCTP peXuma KaHanoB MU Ha4anbHOro 3HadYeHusi B ero c4eTUmMkn. Kaxabi kaHan nmeet
ynpasnswowmn Bxogq GATE n Bbixog OUT 1 MoxeT paboTaTb B OQHOM U3 CreayoLwmnx
LLECTUN PEXUMOB.

l. Pexum O (NnpepbiBaHWe TepMUHANbLHOIO CYETA)
lMocne 3anncu ynpaeBnsaoLwero cnoBa B permctp pexunma kaHana Ha sbixoge OUT ycTta-
HaBIMBaETCHA HaNpsXKeHNEe HMU3KOro YPOBHS; 3arpy3ka CYETYMKA HE UBMEHSET 3TO COCTOS-
Hue (Puc. 8. 2). 3ateM HauMHaeTcs AeKpeMeHT cYéTumka (nocnegoBaTenbHOE BblYMTaHUE
eaVHNLbI U3 Ynucna, 3aHECEHHOIO B Hero). B MOMeHT, Korga CHETYMK OOHYnsieTcs, Ha Bbl-
xoge OUT ycTaHaBnuBaeTCs HanpshkeHne BbICOKOrO YPOBHS U COXpPaHSETCHa 0 3arpy3ku

CYETYMKA HOBbLIM 3HAYEHUNEM.

Pexum O

CLK I I I I I I I I I

GATE | ‘—l—
ouT | | [

Puc. 8.2

CYET BO3MOXEH TOINbKO MPU HanNM4Mm cUrHana BbICOKOro YpoBHSA Ha Bxogae GATE. Huskuin
YPOBEHb 3TOr0 CUrHana sanpeluaeT c4éT. MNepesarpyska cH4ETYMKA BO BPEMS CYETA NpU-
BOAWT K CrieaytolemMy: 3arpyaka Mragiwero 6ainTa octaHaBnNmMBaeT TEKYLUIA CYET, 3arpys-
Ka cTapluero 6aiTa 3anyckaeT HOBbIW LMK cY4éTa. MMHMManbHO OOMYyCTUMOE 3HaYeHue

CYETYMKA paBHO 2.
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Il. Pexxunm 1 (xaywmmn mynbTuBubpartop)

Ha Bbixoge OUT cdopMupyeTcst oTpuuaTenbHbIi MMNYNbC ANUTENBHOCTLIO t=nXT, rae n —
4MCno, 3arpy’xeHHoe B cHeTuMK, T — nepuopn TakToBbIX MMNynbcoB (Puc. 8. 3). Huskuii
ypoBeHb Ha Bbixoge OUT ycTaHaBnNMBaeTCs CO CNeayloLwero Takta nocre nogaym Ha Bxos
GATE curHana BbICOKOro YpOBHsI. 3arpyska B CY4ETYMK HOBOMO YMCna He BNMSIET Ha Anu-
TENbHOCTb TEKYLLEro UMMyrbca, a Y4UTbIBAeTCA Npu crieayroLlem 3anycke. MNepesanyck
CYETYMKA NPOU3BOANTCS NepeaHUM PPOHTOM UMMYIbCa, NogaHHoro Ha Bxoa GATE (6es

nepesarpysku CLIeT‘-II/IKa). MwuHMManbHO agonyctumoe n=1.

Pexum 1

GATE | | f_w |
I — —

Puc. 8.3

[I. Pexunm 2 (reHepaTop 4acToThbl)
Kaxgbin pa3 nocrne JOCTUXEHUS CHETYMKOM HyNsA, Ha Bbixoge OUT nosiBnsieTcsa otpuyua-
TenbHbI UMNYNbLC C ANUTENBbHOCTLIO 0AuH TakT (Puc. 8. 4). MNepesarpyska cHETYMKA CKa-
3blBAeTCA TONbLKO Nocrie nepesanycka cyéTtymka. Npn nosierneHun Ha Bxoge GATE noruye-
CKOro Hynsi CYET npekpallaeTcs 1 Ha Bbixod OUT nogaértcs HanpsiKeHne BbICOKOro YpoB-
HA. [Nepesanyck CYETYMKA NPOUCXOANT NpU Hanuyumn Ha Bxoge GATE curHana BbICOKOro

YPOBHSI.
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Pexum 2

CLK

GATE
out L] L] L L

Puc. 8.4

V. Pexum 3 (reHepaTop MeaHAapa)
AHarnormyeH pexumy 2, Ho NONOXUTENbHBLIN YPOBEHb BLIXOAHOMO CUrHana — 310 nepsbIn
nonynepuon, a otpuuaTenbHbIn — BTopor nonynepuog (Puc. 8. 5). TouHee, ecnn n (Ha-

YyarbHO€e 3Ha4YeHune C‘-IéTLII/IKa) YETHO, TO ANUTENBHOCTU NOSNIOXKUTENBHOIO U oTpuuaTesb-

T
HOro nonynepmnoaoB paBHbI nE ; €CIMn Ke N He4YeTHO, TO 3TN OAJNINTENIbHOCTU paBHbI

T
(n —&)% n(n —1)E COOTBETCTBEHHO. Hn3kuin ypoBeHb curHana Ha sxoae GATE 3anpe-

LLaeT cYéT, Npu 3TOM Ha Bbixoge OUT ycTaHaBNMBaETCA CUrHaN BbICOKOTO YPOBHS. Bbico-
Kuin ypoBeHb GATE paspeluaeT CYET, a ero nepeaHuin ppoHT 3anyckaeT CYETUYNK Hayarb-

HOro cocTtosiHms. Heobxoanmo oTMEeTUTL, YTO N=3 B 3TOM pexunme HeaonycTtnumo.

Pexum 3

CLK I I I I I

n=4
GATE
ouT |

Puc.8.5

77



MpunoxeHus

V. Pexunm 4 (cyeT4ynk cobbITUI)
MO OKOHYaHMM OTCYETA YUCNa, 3arpyXEeHHOro B CYHETUMK, Ha BbIxoge OUT copmupyeTcs
oTpuuaTesibHbIN UMMYNbLC ANUTENBbHOCTLIO OauNH TakT (Puc. 8. 6). Ecnn BO Bpemsa cyéTa B
CYETYMK 3anucbiBaeTca Mnagwmnn 6anT, 3TO He BNIMSET Ha TEKYLLUMIN CYET, B TO BPEMS KakK
3anucb ctapuero barta nepesanyckaet CHETYMK. HU3KMIM NOrnM4ecKnin ypoBeHb Ha BXOAe
GATE 3anpeujaeT CYET, BbICOKMI — pa3peltaeT. MmHumansHoe JonyCcTMMOe 3Ha4YeHne

CYETYMKa paBHo 1.

Pexunm 4

CLK | | | |

GATE L___J
ouT ] u

Puc. 8.6

VI. Pexnm 5 (c4eTYMK co6bITUM C aBTO3arpy3Komn)
Pexum 5 oTnuyaeTcsa oT pexvma 4 Tem, YTO Kaxablin nepegHuin (ppoHT curHana Ha Bxoae
GATE nepesanyckaeT cyéTuuk. [Nepesarpyska CH4ETUMKA HE BNUSIET HA TEKYLUWUI LIMKI, O4-

HaKo cneayLmnin LMKN onpeaensieTcsl BHOBb 3aHECEHHBIM YNCTIOM.
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Pexum 5

CLK | | | | |

GATE | | (_1 |
ouT ] | ]

Puc.8.7

8.2.4.PaboTa co cyeTyMkamm

8.2.4.1. Onepauun YteHusa/3annucu Ans KaXaoro U3 Tpex CYETYMKOB B yNpaBnsaioLLeM
GanTe OOMKHbI ObITb COOTBETCTBYHOLLIMM 06pa3om 3afaHbl:

1) TMn onepauuun YTeHus/3anucu;
2) pexum c4éTa;
3) ucnonb3yembln kog cHétymnka (BCD).

Ynpasngowmn 6ant gomkeH 6biTb ChopMMpoBaH 1 3anncaH Ao Toro, Kak 6yaeT nponsso-
ANTBbCS 3anuUcb 3Ha4YeHUs1 CHETYMKA. [TOCKONBbKY perncTp pexuma n Bce Tpu perucrpa
CYETUMKOB UMEIOT OTAENbHbIE agpeca, TO HET HUKaKUX CreunanbHbIX OrpaHUYeHnin Ha no-
cnegoBaTenbHOCTb MPOrpamMMmMpoBaHna KaHanoB Tanmepa. MoxeT ObiTb MCNoNb30BaHa
nobas nocnegoBaTenbHOCTb NPOrPaMMUPOBaHUS, NPeAyCMOTPEHHAs CornalleHmem

Intel 8254.

8.2.4.2. CyuiecTByIOT TpK TUNa onepauuii Hag CYETYNKOM:

1) npouunTaTb/3arpy3vTb Mnagwmm 6anT;
2) mpouuTaTb/3arpy3nTb CTapLmi 6anT *;
3) npouuTaTtb/3arpy3nTb CHavana mnagwum 6anTt, 3atem cTapLinmn 6anrT.

an/I nporpaMmmMmmpoBaHnin HeobxoanmMo cneanTb 3a NapHOCTbIO onepau,mﬁ YTeHus/3annucm un

nopsaKkom crieqoBaHus 6anTos.
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8.2.4.3. YTeHune cTaTyca CHETUMKOB
Y cyeTumka-Tanmepa P82C54 npegycmoTpeHa cneyunaneHas komaHga Read-Back («npo-
YnTaTb Ha3ag»), NO3BOSIAKOLLAsS NPOBEPUTL AN NOOro BelIbpaHHOro KaHana Tarnvepa:

1) 3HayeHue CYETUMKa,;

2) 3anporpaMMmMpOBaHHbLIN PEXMUM;

3) Tekyllee cocTosiHMe Bbixoga OUT;

4) TeKywlee cocTosiHMe hnara KoHua cyeta NC.

KomaHga Read-Back ynobHa gng CMHXPOHHOMO KOHTPOSSi 38 COCTOSIHUEM CHETYMKOB, MO-
CKOSbKY MO3BOSISIET NPON3BECTM OQHOBPEMEHHOE 3alLENKMBaHME TEKYLLNX 3HAYEHUN
CYETUMKa BblIOpaHHbIX KaHanoB. Ecnun nocne nocbinku B permcTp pexmnma ABONYHOro Koga
1101 1110 (CNT = 0 — 3awWénkHyTb Tekyme 3HavyeHmns, C2=C1=C0=1 — BblbpaTb BCe TpuU
KaHarna) npounTaTb 3HA4YEHUsI BCEX TPEX CHETUMKOB, TO 3TO OyAeT 3KBUBANIEHTHO TPEM
OTAENbHbIM ONnepauusaM YTEHUSI CHETUNKOB «Ha NEeTy» (CM. HUXE), HO MPOM3BEOEHHBIM
CUHXPOHHO.
Mpn ncnonb3oBaHMM AaHHOW KOMaHAbl ANs1 YTEHUS cTaTyCHbIX GanToOB NocnegHue Takke
noaseprarTcsa npoueaype 0QHOBPEMEHHOIO «3aLLENKMBAHUS» U 3aTeM MOryT ObITb NO-
o4yepeaHo NPoYnTaHbl N3 PErMCTPOB CHETYMKOB-TANMEPOB.
8.2.4.4. YTeHue 3HaYeHUs oTAENbLHOrO cYETYUKA
CyuwiectByeT ABa cnocoba YTEHUSA TEKYLLEro 3Ha4eHUs1 CHETYMKA KaHana.
1) YmeHue c ocmaHo80OM cyém4yuka
Ob6ecneunBaeT 6onee crabunbHble nokasaHus. lNMprocTaHoBka paboTbl OCyLLecTBNA-
eTcqa nMbo nogadven curHana HU3Koro ypoBHs Ha Bxod GATE (kpome pexuma 1), nubo
ONoKnpoBaHNEM TaKTOBbIX MMMYbCOB.
2) YmeHue «Ha nemy» (6e3 ocmaHOBKU)
[na peanusauunn 3aToro Heobxoanma NOChISIKA B PErMCTP pexnma ynpasrstoLwero cro-
Ba C YCTAHOBKOW Npu3Haka "3alénkmpaHms”. 3To PUKCupyeT Tekyllee 3Ha4YeHne CHET-

4yuMKa, Nocrie Yero MOXHO cYMTaTb ero Mnagwumn, a satem CTapLLII/II;I OanTbl.
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8.3 lMpumMepbl ncnonbsoBaHus Taimepa ansa sanycka AL|M.

Hanbonee ynotpebnsembin cnocod® mcnonb3oBaHus TarMMmepa ansa 3anycka AL
cnegytowmn (Puc. 8. 8). YcTaHOBUTb NEPEMbINKY A5 Nogadn curHana ¢ Bbixoga HyneBo-
ro kaHana tanmepa OO0 Ha BxoA 3anycka AL ST.

SA2

02 Ol OOEXT_STGL 02 GO CO C1
O O O O O O O O O
O O O O O O O O O

ST ST ST ST 02 G2 O1 C2 CO

Puc. 8.8

3anporpaMMmnpoBaTb HYFIEBOW KaHas BO BTOPOWN PEXMM C HEOHBXOANMOM YaCcTOTON
3anycka. 3anucaTtb B YNpaBnsaloLwWnMin perucTp nnatbl paspeweHune crapta AL no Tanme-
py. MNMpn aTomMm MUHMManbHas YactoTa 3anycka ansa JIA-2M2  coctasut
10 MlNu/65536=152,6 Iy,

Mpumep 2.

Apyron cnocob ncnonb3oBaHus Tanmepa MO3BOMASEeT WMHUUMMPOBATbL COOP OT BHELU-

Hero cTpoba. Heobxogumo Ha SA3 ycTaHOBUTL Nepemblidky Tak (Puc. 8. 9):
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SA2

02 0Ol OOEXT_STGL 02 GO CO C1
O O O O O O O O O

O O O O O O O O O

ST ST ST ST 02 G2 O1 C2 CO

Puc. 8.9

Ansa 3anycka AUIT ncnonb3yeTtca nepBbi KaHan Tamepa. Ha ero Bxof nogaetcs
YacToTa C KBapLeBoro reHepaTopa (coeamHeHne CO n C1l). Bxog G1 - ynpasnseTt Bbl-
X0OOM nepBoro kaHana Tanmepa O1, coeguMHeHHOro co Bxogom 3anycka AUIM ST. Ha
SA2 pgna ypobcTtBa ucnonb3oBaHna G1 coeguHeH ¢ EXT_ST , KOTOpbIM BbiBEAEH Ha
BHeLWHUN pasbeMm XP2 (CM. onucaHve pasbemoB).

Heobxognmo 3anporpammupoBatb 1 KaHanm TawWMepa BO 2 pexum U 3anucaTb
ynpasnswwmmn 6ant, COOTBETCTBYWOLWMMA BblIOpaHHOM KOHMuUrypaumm 3anycka AL ot
Tanmepa. Coop ¢ ALl HayHeTca npu nosiBneHuMn Ha KoHTakTe SA3 - G1 (EXT_ST Ha
20 KoHTakTe XP2) ypOBHS NOrm4yeckon eamHuubl. To eCcTb, N0 BHELWHEMY CTpoby npowuc-
XoauT ynpaenenue ctaptamm AL (konudectBoM cobupaemon nHpopmaumn).

B atux gByx npumepax npu nporpammupoBaHun AL B MHOrokaHasbHOM pe-
Xnume, umnynbcbl 3anycka AL no kaHanam pacrnonoXeHbl 9KBUAUCTAHTHO (MHTep-

Banbl Mexay 3anyckamu AL no kaHanam ognHakoBbl).
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Mpumep 3.

B aTom npumepe onucaH yaobHein cnocob ucnonb3oBaHWA OBYX kKaHanos Tanmepa 0

SA2

02 01 O0EXT STG1 02 GO CO Ci
O O O O O o O o o

O O 0O O O O O O O

ST ST ST ST 02 G2 01 C2 CO

Puc. 8. 10
n 1 ana nonepemMeHHOro 3anycka, To OT O4HOro, To OT Apyroro kaHana. Heobxoanumo Ha

SA3 yctaHoBUTb nepembiyvku (Puc. 8. 10).

TakToBas 4actoTa C KBapLEBOro reHepartopa nogaHa Ha BXOAbl HYNEBOro 1
nepBoro KaHarnoB TanMepa. Bbixog nepBoro kaHana nogaH Ha 3anyck AL, a BbiBOg Hy-
neBoro kaHana coeguHeH c EXT ST, koTopbii umeetca Ha 20 koHTakte XP2. Te-
nepb HeobxoAUMO 3anporpaMMmpoBaTb HYFIEBOW M NEPBbLIN KaHanbl Tanmepa BO 2 pe-
Xnm. [Ins nepBoro kaHana MOXHO 3agaTb “4acTbli” 3anyck, gna 0 kaHana 3agaTtb “pen-
Knin” 3anyck. Tenepb Ans 6bICTporo unn measneHHoro cbopa HeT HeobxoaAnMocCTH nepe-
nporpaMmmupoBaTb Tanmep. [JocTtaTovyHO NULb B yNpaBnsoweM pernctpe sanporpammm-
poBaTb UCTOYMHMK 3anycka - Taumep W BHELHWUA cTapT. B nepBom cnyyae 3anyck

6yp,eT OT NepBOro KaHana TanmMmepa, BO BTOPOM - OT HyneBoro KaHarna.
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Mpumep 4.

Wcnonb3oBaHne [OByX KaHanoB Tawmepa, COeAMHEHHbIX nocrneaoBaTenbHO Apyr
3a [Opyrom, no3BONAT NONy4YnTb KpanHe pegkue 3anycku AUM. Wcnonbayotea 1 um 2
KaHanbl TanMmepa. Ha SA2 HyXHO nocTtaBuTb nepemblykn Tak (Puc. 8. 11):

SA2

02 0Ol O0EXT STGL 02 GO CO C1
O O O O O O O O O

O O O O O O O O O

ST ST ST ST 02 G2 O1 C2 CO

Puc. 8. 11

TakToBas YacToTa C KBApLEBOro reHepatopa NogaeTcs Ha BXOA NEepBOro kaHana Tan-
Mepa, KOTopbIi He0OXoANMMO 3anporpammMmmpoBaTh B TpeTuin pexum. C Bbixoga NepBoOro
KaHana Tanmepa noOAeneHHasi TakToBas 4YacToTa NopaeTcs Ha BXOA4 BTOPOro KaHana
Tanmepa. Ero Heobxoaumo 3anporpaMMuMpoBaTb BO BTOPOW pexuM. Tenepb 4actoTa
3anycka AUIM moxeT 6biTb npy 10 My 3agatowem  reHepaTtope (10Mru/ 65536) /
65536=0,002328 l'u. To ectb, 3anyck AL 6ygeT nponcxoanTb NPUBAN3NTENBHO OAWH
pa3 B 7 MMHYT. HeTpyaHo nogcuuTatb, YTO MPM UCNOMb30BaHMM BCEX TPEX KaHamnoB
Tanmepa mexay Asyms 3anyckamu AL, npu makcumManbHbIX AENUTENAX CHETYMKOB TPEX

KaHarnoB Tanmepa, npomsongeTt Yepes 325 OHS.
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Mpumep 5.

B aTOM npumepe onucbiBaeTCs PeXxmnm KagpoBoro cbopa Mo paspeLleHuto OT BHeLl-

Hero cTpoba. Nepemblukn Ha SA2 yctaHasnuBatoTcs Tak (Puc. 8. 12):

SA2

02 01 OOEXT STG1 02 GO CO C1
O O O O 0 o O O o
O O O O 0O O O O O

ST ST ST ST 02 G2 O1 C2 CO

Puc. 8. 12

TakTtoBada yactoTa C KBapLeBOro reHepartopa nogaeTcda Ha BXoAbl BCEX TpeX KaHa-

noB Tavmepa. HyneBon M nepBbI KaHamnbl Tanmepa NpPorpaMMmMpyoTCs BO BTOPOW

pexum. BTopoi kaHan HeobxoauMo 3anporpaMMUMpoBaTh B NEPBbLIA PEXMM.
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CDyHKLl,I/IOHaJ'II:Haﬂ CcXemMa coeanHeHunA KaHalloB Taﬁmepa A=A 3TOro pexnmva Tako-

Ba(Puc. 8. 13):

Jii)

0 xanan 00 >
CO | Taiimepa
Yacrota -
KBapLEBOro 2pexum | GO

reHepaTopa

2 KaHaJ 02 }
Cc2

Taiimepa

1 pexum G2 |

I

1 xanan 01 —
C1 TaliMepa

EXT_ST

—

2 pexum Gl

Puc. 8. 13

Hynesow kaHan Tanmepa nporpaMMmMpyeTCs Ha 4acTOTy 3anycka Mo KaHanam,
TO eCTb 3agjaetca uHTepBan Mexay crtaptamu AL no kaHanam J1A-2 B kaxgom
kKagpe. BTopon kaHan Tanmepa, 3anporpammMuMpoBaHHbI B 1 pexum (Kaywum MynbTu-
BubpaTtop), 3agaeTt AUTENbHOCTbL Navku ornpoca kaHanoB JIA-2M5. Jta gnutens-
HOCTb onpegensaeTcsa HeobXo4MMbIM YACIIOM KaHanoB B MOCHeaoBaTeNbHOCTU, BXOAS-
Len B nadky. Yumcno, 3anucbiBaemoe BO 2 KaHarn Tanmepa AoSmkHO 6biTb B N pa3 6onbLue
yucna, 3anucaHHoro B 0 kaHan TanMmepa, rae N - YMcno KkaHanoB B NocneaoBaTenbHOCTY,
BXoAsuwen B nadyky. Ha anwopax nokasaH mManbli WHTepBasn 3anycka Mexay KaHa-
namm, npeanonoxum - 4 Mmkc. Torga 4yuicno, 3anucbiBaemoe B 0 KaHan Tanmepa ans
JTA-2 - 10 MI'u/0,25 MIy, (4 mkc)=40. MNpun aTom, 4N4a 3agaHus NocneaoBaTesibHOCTU Ye-
penoBaHus 4 kaHanos, Hanpumep, 3;2;1;0, BO BTOPOW KaHan TaMepa 3anucbiBaeTcd

(10MI/(0,25MIy (4 mMKc))* (N=4))+1=161.
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[obasneHne eanHULbl B NpaBon Yyactu ¢opMynbl Heobxoanmo Ansa Toro, 4Ttobbl non-
HOCTbIO chopMMUpoBarica NocrnegHun (YeTBepTbin B 3TOM NpuMepe) nMmnynsc. Yetbipe nm-
nynbca onpefenstoT nayky onpawuBaeMblx kaHanoB JIA-2M5. Tenepb Heobxogumo
3anporpamMmMmMpoBaTb MNepBbIN KaHan Tanmepa, KOTOpbIM 3adaeT UHTepBan Mexagy nad-
kamu. MNepegHm (OpOHTOM BLIXOAHOIO MMNynbca 1 kaHana, nogaHHoro Ha Bxod G2 BTO-
poro KaHarna, Ha BbIXxo4e 2 KaHana Tanmepa HaymHaeTcsa (popmMuMpoBaHMe MMNynbca nay-
Kn.

BHewHun ctpob EXT_ST, nogaHHbin Ha 20 KOHTaKT pasbemMa XP2, ypoBHeM norunye-
CKOM eguHuubl paspelsaet kagposbin coop AU no rpynne BbibpaHHbLIX KaHaMNoB.
BpemeHHble guarpammbl paboTbl B KagpoBOM pexume 3anycka AL

BbIrMaaaT Tak (Puc. 8. 14):

EXT_STI - — - I

o1 1 1 T I

2 1 — - ] l—
2 ] | L L L
ST

Puc. 8. 14

Pexnmbl Taﬁmepa C BpeMeHHbIM1 OuarpamMmmamn u cnocobamum nporpaMmmMmmpoBa-

HUSA onucaHbl B . 8.2.3 Ha c. 75.
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8.4 YcnoBwusi akcnnyatauuu npuéopa

Mo knaccudmkaymm ycnosum akcnnyataumm POA gaHHbIn npnbop OTHOCUTCS K NepBON

rpynne (Tabnuua 8. 1).

Tabnuuya 8. 1

MapameTpbl POA n onpegensowme ux gectabmunusupyrowme daktopbl

MapameTpbl 3HavyeHus napameTpoB
. MpoyHOCTb NpK cnHycomaanbHbIX BUBpaumsax
n Iy 20
awm/c? 19,6
tanin, YaC >0,45
. OBHapyxeHne pe3oHaHCOB B KOHCTPYKL MK
ny 10...30
>XMM 0,5...0,8
tabin, MUH >0,4
. BospelicTBre NOBbILLEHHOM BNaXXHOCTH
Bn, % 80
U, K 298
tBbILI,; 4 48
. BosgewncTtBune noHmxeHHOW TeMmnepaTypbl
Unpg , K 233
L«J'pﬁ ) K 278
topm, Y 2...6
. BosgewncTtBune noBbIlEHHON TeMnepaTypbl
Upa, K 328
We, K 313
tBbILI,; y 2...6
. BospgencTBue noHmxeHHOro atMocepHOro AaBneHus
uk 263
r; kMa 61
topm, Y 2...6
. Mpo4yHOCTL NpKU TpaHCNOPTUPOBAHUN
ty, MC 5...10
n muH? 40...80
F= . M/c2 49...245
. BosgewncTtBune consHoro (Mopckoro) TymaHa ¢ gucnepc-
HoCTblo (95% kanenb) A n BogHoCTbO b
uk 300
A, MKM 1...10
B, r/im® 2.3
tBbILI,; Y 24
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O TEKYLLUMWN PEMOHT

PemoHT npunbopa, a umeHHo nnatel AU JIA-2M5, ocyuwectensieTca npeanpusituem naro-

TOBUTENEM.

10 TPAHCNOPTUPOBAHUE U XPAHEHUE

10.1 Mnaty AU JTA-2M5 TpaHCNopTUPYIOT B 3aKPbITbIX TPAHCNOPTHLIX cpeacTBax nobo-
ro suga.

10.2 Mpwu TpaHcnopTupoBaHuu camonetom nnat AUM J1A-2M5 gomkHa 6bITe pasmelleHa
B OTansMBaeMoM repmMeTu3npyemMom oTceke.

10.3 KnumaTunyeckme ycnosusa TpaHcnoptupoBaHus nnatel AL JTIA-2M5 He aosmkHbI Bbl-
XOOUTb 3a npeaensl npefenbHbIX YCNoBUN, YkasaHHbIX B Tabnuvue (Tabnuua 10. 1). Mo
MEeXaHU4YeCKUM BO3EeNCTBUSAM NpeaernbHble YCROoBUSA TPaHCMOPTUPOBaHNS A0SMKHbI COOT-

BeTCTBOBaTb TpeboBaHusam rpynnbl 3 cornacHo NOCT 22261-94.

Tabnuuya 10. 1

MpeaensHble ycrnoBusi TPaHCMOPTUPOBaHUA

TemnepaTtypa okpyxatoLiero Bo3gyxa Ot muHyc 25 go nntoc 55 °C
OTHOCcUKTenNbHas BNaXXHOCTb BO3adyXxa 95 % npu 25 °C
ATmocdepHoe gaBneHue 70 —106,7 kMa (537 — 800 mm pT. CT.)

10.4 Mnaty AU J1A-2M5 go BBeAeHUs B aKcnnyaTaumio cregyeTt XpaHUTb Ha cknagax B
ynakoBKe NpeanpuaTUa-M3roToBUTENS Npy TemnepaType okpyxatowero Bosgyxa 5 — 40 °C
N OTHOCUTENbHOW BRaXXHOCTK Bo3ayxa 80 % npu Temnepatype 25 °C.

10.5 Xpanutb nnaty AL JTA-2M5 6e3 ynakoBku criegyeT npy TemnepaTtype oKpyxatoLLe-
ro sosgyxa 10 — 35 °C n oTHoCUTENBLHOW BRaXxHOCTU Bo3ayxa 80 % npu TemnepaTtype 25

°C.
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10.6 B nomelleHnsax ans XxpaHeHus cogepkaHue nbifiv, NapoB KACAOT U Lenoyen, arpec-
CUBHbIX ra3oB U OpYrnX BpeaHbIX NPpUMecen, Bbi3bIBalOLNX KOPPO3UID, HE JOSMKHO npe-
BbllWaTb coaepKaHne KOPPO3MOHHO-aKTUBHbIX areHToB ansa atmocdepbl Tvna 1 no FOCT

15150-69.

11 TAPA Y YNNAKOBKA

Mnata AL JTA-2M5 ynakoBbIBaeTCs B roppupoOBaHHbIN NOSIMITUIIEHOBLIN NakeT, a 3aTeMm
B YNaKOBOYHY KOPOOKY (CM. n. 5.3 Ha cTp. 11). B aTy e ynakoBo4Hyt0 KOPOOKY yKnaabl-

BaeTCs KOMMMEKT NoCTaBkM Npubopa, nepevncrnenHbln B n. 5.3 Ha cTp. 11.

12 MAPKUPOBAHUE U NNTIOMBUPOBAHUE

12.1 Mnata AUIT JTIA-2M5 copgepxuT HassaHue NpeanpuaTua-n3roToBUTENSs, Ha3BaHue
TvNa nnaTtbl, KOTOPblE HAHOCATCA KaK 35IEMEHTbI AEKTPUYECKOMN pa3BOaKMU NaThl UK B
Buae Haknenkn. CepunHbln Homep nnaTtbl (KOTOPbIM O3Ha4YaeT OQHOBPEMEHHO N CEPUMHBIN
HoMep Npubopa) HAHOCUTCA Ha NnaTy Kpackon unn obosHavaeTcda Ha Haknenke. [lata Bbl-
nycka nnaTtbl, O3HavawLWas 1 gaTty Bbinycka npubopa, ykasbiBaeTcsl Ha HaKnenke, Kotopas

HaKremBaeTcAa Ha nnary.
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13 TAPAHTUUHBIE OBA3ATENBLCTBA

I'apanTHiiHBIA TAJOH HA YHUBEPCAJbHYIO IJIATY AaHAJIOr0-HU(POBOro npeodpazosa-
Husi 111 | BM PC/AT-coBmMecTHMBIX KoMnbIOTepoB JIA-2M5

3aB.Ne

Llentp AL cdonpmbl «PygHeB-LLUnnses» rapaHTupyet 6e3o0TkasHyo paboTy yHMBepcansHon nnatbl
aHanoro-umdgposoro npeobpasosaHus JIA-2M5 B TeueHne 18 mecsaueB Co AHS npogaxu notpebu-
Tento npu cobnogeHun noTpedbutenemM ycnosuin 1 Nnpasun aKkcnnyaTauum, TpaHCNOPTUPOBAHUS U
XpaHeHuWs1, yCTaHOBMEHHbIX PYKOBOACTBOM Mo akcnnyaTtaumm JIA-2M5. B nepuog rapaHTMRHOIO
CpoOKa npeanpusaTMe-n3roToBmTeNb OCyLLEeCTBNSET 6GecnnaTHbli peMoHT npubopa B criydyae obHa-
PY>KEHMSA HEMCNPABHOCTM NO BUHE NPeaNpUATUS-U3rOTOBUTENS.

mer. (095) 787-63-67; ¢hakc (095) 787-63-68

Hara npomaxu < > 200_r.

[Toanuce npencraBuTeNst GUPMBI

MII

NUHWS OTpe3a (3Ta YacTb OCTAETCA Y U3rOTOBUTENS)

I'apaHTHiiHBINA TAJIOH HA YHUBEPCAJIbHYIO IJIATY AaHAJIOr0-H(pPOBOro npeodpazona-
Husi 1151 | BM PC/AT-coBMecTHMBIX KoMnbIOTepoB JIA-2M5

3aB.Ne

Llentp AL cdonpmbl «PygHeB-LLUnnses» rapaHTupyet 6e30TkasHyo paboTy yHMBepcansHon nnatbl
aHanoro-umdgposoro npeobpasosaHus JIA-2M5 B TeueHne 18 mecsaueB co AHS npogaxu notpebu-
Tent npu cobnogeHun noTpedbutenemM ycnosuin 1 Nnpaeun akcnnyaTauum, TpaHCNOPTUPOBaHUS U
XpaHeHus1, yCTaHOBMEHHbIX PYKOBOACTBOM Mo akcnnyaTtaumm JIA-2M5. B nepuog rapaHTMRHOIO
CpoOKa npeanpusaTMe-n3roToBMTENb OCYLLECTBSET GecnnaTHbli peMoHT npubopa B criydyae obHa-
PY>KEHMSA HEMCNPABHOCTM NO BUHE NPeaNpUATUS-U3rOTOBUTENS.

[Ipennpustue-noTpeduTeNh, HANMEHOBAHUE U aJIPEC:

MecTto u xapakrep aedekTa, coJaepKaHie PEMOHTA!

JlaTa peMoHTa: 200 .

HOHHI/ICB JIMIa IIPOM3BOJMBIICIO PEMOHT.

[Toanuce Bnasenpla yHUBEPCATBHOM IJIAThl aHAIOTO-1IM(ppoBOro npeodpazosanus ais | BM
PC/AT-coBmecTiMBIX KOMITbIOTEpOB JIA-2M5, MoATBEPKAAOIIETO PEMOHT:
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