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]QI'Hl.leCKHM aHaRH3aTOp RBRReTCR 3~KTHBH~M llpH60pOM gRfl Haxo~
geHHfl HeHcrrpaBHOCTeH B CRO~H~ I.J;H~pOB~ CHCTeMaX. flpR 3TOM OC06oe 

3Hal.leHRe MMeeT CTIOC06HOCTb ROI'Hl.leCKOI'O aHaRH3aTopa rrpOH3BOgHTb B~-

6opOl.IHOe HaK011JieHHe HHifJopMai.J;H11 0 pa6oTe 11CCR8,Jzy8M~X 3JI9KTpOHHhiX I.J;SITeiL 

I. C11cTeMa 3anycKa H ceneKTHBHoe HaKOTIR9HI1e ,gaHH~ 

3anycKll') (triggering ) HMeeT Ba~HYJO, MO~HO CKa3aTb, KJIIOl.I9-

BY~ pORb B pa60T9 ROI'Hl.leCKOI'O aHMI13aTOpa. CHCT9Ma 3aTIYCKa COBMSCTHO 

C B03MO~HOCTHMI1 C6R6KTI1BHOI'O HaKOI1R6HIHI gaHH~ 06 11CCR6,Jzy6MOtl CX9M6, 

ITOSBonHST ITpOR3BO~Tb OT60p HS06XO~O~ RH~~~. 3TO 06~er~aeT 

fl011CK oum6oK B I.J;'111ppOB~ ClfCTSMaX 11 YMSHbmaeT 06'beM Tpe6yeM0!1 ITaMRTH 
ROI'I1l.leCKOI'O aHaRI13a'l'Opa. 

I.I. 3anycK 

CaMNtl pacnpocTpaHeHH~ MSTO,Il, sanycKa - 3anycK napanneRbHOtl KOM-

6HHaqHel1 CHPHMOB. B 3TOM cnyqae 3arrycK llp0113BO,Il,I1TCR TOP,Il,R, KOI',Il,a 

B npoqecce 3afii1CH CHPHMOB H3 11CCRe,n.yeMOtl CX91>!N, napanReRbHaR KOM-

611Hfii.\HR 3THX CI1PHMOB COBfla,IJ.aeT C 3apaHee ycTaHOBJISHHOtl "sanycKaiO
~etJ:" KOM611Haq11etl. 

B 6onbmHHCTBe JIOPI1l.leCKl1X aHanl!saTopos sanyc!Ca!O!llaR KOM6!maqH.Fl 

ycTaHaBJII1BaeTca c noMOJl1biO pR,IJ.a TYM6nepos Ha rrepe,IJ.Heil: rraHeRI! np116opa. 

Kam,IJ.oMy BXO,Il,HOMY KaHany COOTBeTCTByeT CBOM TJM6Rep, IIM6!0Jl1l!M Tpl1 TIO

ROltteHil.fi - 0, I, x. IlOJioJKeHRe TYM6Jrepa I osHat<aeT, llTO )J.JIR .n.aHHoro 

BXO)\a sanycKaiOJl1a.fi KOM61!Ha!.IH.fi CO,Il,Sp)!(HT JIOPHt.!SCKYJO "!",a 0- COOT

BSTCTBSHHO ROPHt.l6CK1!!1 "0". fiOR0)!(6HHe TYM6Jiepa X ITOEa3I:ma.6T, 'iTO 

,Il,aHHb!tl KaHaJI B sarrycKe He yqaCTByeT (ero COCTORHl1e He BJ!HR6T Ha 
sanycK). 

ll') 3.n.ecb l1 .n;aJiee no.n;"sarrycKoM" TIOAPfiSYMesaeTC.fi He Haqano pa60Thl 

fiHaJII13aTopa, a MOMeHT f!OffBJJeHHR Ha BXO,IJ.e aHa.11113aTopa O!!pe,Il,SRSH

HOA KOM6HHall11l1 BXO,Il,HNX CI1PHMOB (B 11pOI.\eCCe Saf!HCH CI1PHRROB 

R3 llpOB9pROMOft CX9MH), ITO~ ,n;eftCTBHeM KOTOpO! 8HanR3aTOp nepe
KrrroqaeTCR R3 O~oro p~ paOOTH B ~yrofi. 

0 -b~'"t.lf?'''" .. , _,,·, •,~o ~·~ ;•, ··:-, t. 
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3anycK noPKqeCKoro aHanu3aTopa Mo~o oc~ecTBHTb KaK no nonane

HHID 3~8HHO~ KOM6HH~Mli (true- triggering}, TaK M no MC~e3aHHID OTI

pe.n;eneHHO~ KOM6MH~HH (fal·se-triggering). 

~aHHNe, xapaKTepH3JID~He COCTOHHMe HCCne.n;yeMO~ CHCTeMH, MOPYT 

pacnonaraTbCH OTHOCHTenbHO MOMSHTa 3anycKa B 4-X pa3nKqHhlX BapHaHTaX: 

3anyCKaiD~M KOM6HHaqMH MOllt8T HaxO,rniTbC.f! B Ha~ane, B cepe,IJ;HH8 M B 

IW<ru;e 6JroRa .n;aHHb!X, a, KpOMe Taro, MOR ,n:Eii:rnb!X MOJK6T srumch!BaTbC.fi · 

C 3a,IJ;6~0ll OTHOCHTenl>HO ROM6HH~li sanycRa (pac.I). 

Puc.I. PaanKQHUe sapuaHTH pacnonoJKeHMH TpMrrepHo~ KOM-

6HHaQMH (QQIO 1111 } OTHOCHT8HbHO 3aiTHCaHHOrO 

6noKa ,IJ;SHHNX. 

MMeiDTC.fl ,IJ;Be B03MOMHOCTM 38,ll;8piKKH Ha~ana 3aTIHCH ,!J;aHHHX OTHOCHT8HbHO 

sanycKa: I} C~eT ~cna CTpo6-KMTIYHbCOB OT ITO.fiBn8HHH 38,ll;aHHO~ KOM6H

HBJ.zylH .n;o Ha~a.Jia sanHCH ( clock-delay } H 2} 3aiTMCb ,IJ;aHHHX nocJie 

onpe,n;eJieHHOPO liHCHa ITOHBH8Hl<!~ 38,ll;aHHOft KOM6HHal.\HH ( pass countered 

triggering ) • llocJie.n;mt~ cnoco6 o~eHb y.n;o6eH npu HCcJie,n;osaHHH 

MHOPOKpaTHO ITOBTOPHIDll!HXCJt QHKJIOB. J1pe.n;nOJIOJKHM, ti'rO HaC HHTepecyeT 

TOJibKO onpe.n;eneHHH~ npOXO,I\ ~epe3 .. QHKJI. B 3TOM CJI~ae np11 MCCJI6,IJ;OBa

HHH CMCT8MH 3~aHH&fl KOM6HH~Hfl ITOHBnJt6TCH H6CKOJibKO pa3 (T.e. B 

KaJ!t,ll;OM I.111KJie} , a Mbl MoJKeM Bbl6paTb HHTepecyrol!liilft Hac npoxo,n; qepe3 3TO'l' 
I.111KJI. 
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E9Jiee cno~e aHaJIM3aTopH HM8IDT "3anycK nocne.n;osaTenbHOCTbiD 

CJIOB". 3,n;ecb 3anycKaiD!IleR KOM6HHaQH6~ HBnHeTCH onpe.n;ene,Han, 3apaHee 

YCTaHOBneHHM nocne,n;oBaTSJib~OCTb BXO,f1HHX,KOM6HH~HR/ 1 
• 3Ta M6TO,ll;HKa 

MOJK8T 6HTb ITOJI83HOR npH Hccne,n;OBaHHM pa3JIH~Hb!X pa3B8TBneHHR rrporpaMM. 
PaccMoTpMM, HanpHMep, cJiyqaf.l, KOP,IJ;a npoPpaMMa HaqMHaeTcn co cJiosa A 
M 3aKaHq~BaeTCH cnOBOM D • ~e~ HHMH B03MO*HH TpH BapHaHTa npOXO-

,n;a: ABD, ACD, ABCD (pHc.2}. 3TH pa3B8TBn8HHH MOJKHO pa3JIHqHTb C 

nOMO!IlbiD nocne,n;oBaTeJibHOCTef.l 

B 

A~~ 
c 

[!, 
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c. 
PHc.2. Pa3,n;eJieHHe nporpaMMHHX paaseTBneHHR c noMO!IlbiD 

"3anycKa nocne.n;osaTenbHOCTbiD enos". 

BD, AC 11 BC , npe.n;meCTBJID!IlHX 3anyCKaiD!Il8R K9M6HHaQHH D • TaKHM o6-

p820M, MO~o s~en~Tb 11 npocne,fiHTb npoxo,n; no JIID6oMy H3 Tpex pa3BeTB

neHHf.l npoPpaMMH·. 
06blqHO Tpy~o Hccne,IJ;OBaTb DpHqJ1Hbl B03HHKHOB8HHH Bp8M8HHb!X OWH-

60K, T.K. OHH Ha6n~~a~TCH pe,D;KO H B CJI~a~HHe MOM8HT~ Bp8M8HH. J1pH 

perneHHH 3TOil npo6JieMH Y~06HO HCTIOHb30BaTb pellrnM "3anycK no HecpaB

H8HH~11. B 3TOM pelltHM8 BHaqane HaKaTIJIHBa8TCH 6JIOR ,ll;aHHblX, B KOTOpOM,' 

no npe,IJ;ITOH0~8HHID, HHOP~a B03HHKaeT OWJ16Ka, HanpHMep ~0 TpHrPep~o~ 

KOM6HH~HH xyz • 3aTeM, y6e,IJ;HBIIIHCb, qTo 3TOT 6JIOK ,n;aHHHX CO,f\6piKHT 

npaBHnbHYID HH~OpMai.111~, Mbl nepenHmeM ero B 3TanOHHY~ TiaMHTb. DocJie 

3TOPO BKniDttaeTCH peJKHM "HecpaBH8HHH" H OITRTb HaqHHaeTCH perHCTpai.1J1H 

,f\aHHNX. DpH 3TOM aHanH3aTOp JK,f\8T BHOBb ITOHBJI8HHH KOM6HH8llHH xyz H 

npH ee TIOHBJI8HHH cpaBHHBaeT BHOBb 3aTIJ1CaHHN8 ,IJ;aHHHe C 3TaJIOHOM. ECJIH 

,f\Ba 6noKa ~aHHHX nonHOCTb~ COBIT~aiDT, TO BHOBb Ha~HHa8TCH HaKOITn6HJ18 

H T.,f\. EcnH lite BHOBb 3anHCaHHN8 ~aHHHe OTnH~aiDTCfl OT 3TanOHHb!X~ TO 
HaKOTin8HH8 ~aHHHX rrpeKpamaeTC.fi H pa3JIJ1qaiD!Ili18CH CHPHanH oyo6paJKa

~TCfl ~a 3KpaHe ~HCTIJI8fl ~nff H3~8HHff. 
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Y3RR6 HMITY~~Chl TIOM6X, B03HH~6 B ~WPOBUX CHCT6-

Max, M8ill8IOT He TORbKO pa6oTe eaMOH eMeTeMN, HO H sanyeKy ROI'H~eeKOI'O 

a~~H3aTopa, TaR KaK 6~eTpo~efiCTBYID~Hfi 6ROK paenosHaBaHHH enoB MO~eT 

npHHR'l'b HX sa no.n:es~n eHI'HM H oprrumsoBaTb He'.n:eraJibHblil sanyeK. 
HarrpHMep, I!pH OT~a,n;Ke Il.liiH 1 HM6Rl.JlkiX ,llJ)a.iiBepbl Ha TPH COCTO.Hl!l1.ff, 

I!pH BRniD~6HHH li Bb!RniD~6HHH ,llJ)8HB6pOB reHepHpyroTCR Y3KH6 TIOM6XH 

OOJThillOH HHT6HCHBHOCTH. B STOM ~ae MOJKRO .11:CTIOJI:030BaT:& 3ruJYCR, 

C IIOMO!IU>IO ROTOporo OTOpaChiBaiOTCR Te 3ruJYC:Ka.Kll:II1:6 CHrHMhl, 
l.iillpHHa ROTOpUX M6H:&!ll6 sapa.uee . YCTaHOM6HHOrO HHTepBa.n:a Bpe

MeHH, OTOT HHT8pBa.n: Bp6M6HH 06HqHO perynHpyeTCH B npe~enax OT 15 ~0 
300 He / 1 ' 2 I. . . 

H HaoCiopoT, HHOI'Aa HMnyJibe rroMeXH CJIYJKHT errel~J1MbHo ~H 

SruJYCKa I!pHOopa. B 3TOM enyqae HMnyJibe I10M6XH HCI10Jib3yeTeH B Ka~eeT

B8 O,ll.HOPO H3 6HTOB aarryCK8!0lJI0il KOM6HHB.QHH, TaKOH pe~liM 1103BOJU10T 

Ha6JIIO,ll.aTb npH~HH~ B03HHKHOB8HHH TIOM0XH, 

I. 2. CeJieKTHBHoe Ha.KO!UieHHe ,I\B.HHHX 

HMePJTCH eJieAYIDlJIHe Hrut6oJiee pacnpocTpaHenHble <!Jop~>ru eeJieKTl1BHOPo 

HaKOI1JieHl1H ~aHHHX. 

l.~BaiOTCH TOJlbRO Te ,ll.aHHHe, KOTOphle eoBn~aiOT e sanyeKWO~efi 

KOM6MH8l.\l18il, 3TOT M0TOA liellOJib3Y8TeH, nanpHMep, B enyqae, KOI')J,a HYJK

HO Ha6JIIO~aTb TOJibKO onpe~eJieHHble THilhl KOM8H~ H ~~KJIOB B illHHe MHKpo

np011eceopa (HanpHMep, Tpe6yeTeH npoeJieAHTb Bee KOMaH~hl BBO)J,a-Bh!BO,ll,a) 

BO BpeMH BHITOXHeHHR nporpaMMW. 

2 ,,IJ;pyroft TMI1 eeJI8RTHBHOI'O HaKO!UieHl1ff - l1eJ10Rb30BaHHe T. H. KBa

JIH¢HKaTOpOB, Kaa.n:v.¢HKaTop eq~TaeTeH eaMoCToaTeJibHHM KaHaJIOM, KoTopH~ 

M0~8T 6HTb BKR~qeH B aarryCKWOlJIYD KOM6HH8l.\HPJ B KaqecTB€ ~OllOJIHHTenb
HOPO yeJIOBHH. Bamnefullen 06JiaeTbPJ npMMeHeHHR 3THX MMrryJibeHh!X KBa.JIH

~iKaTOpOB HBJIReTCH ieMJnbTMITJieKCaQHR rnMH MHKponpoueecopa. PaeeMoTpHM, 

Hanp11Mep, M11Kponpo~eceop INTEL 8085, BOeeMb BbiXO,li,OB KOTOpOPO 11p11 

Bb!I10JrHeHHH ROM~ Hel10Rb3Y!JTCH BHa~a.n:e KaK 8 IDHH ~peca (TIOJrOBHHa 

16-pasp~HOPO ~peea), a ITOTOM KaK illHHH ~aHHHX. EcJIM H€ A8MYJrbTM

rr.n:eKeHpOBaTb CHPHaJihl 3TOn illHH~, TO MN He CMO~€M OTJIH~MTb ~aHHH8 OT 

~peca. Ha BHXO,ll,€ MHKponpoueceopa BO BpeMH ~eeHoR V.H~pMaQHH B03-
Hlili.89T CHrHaJI " Address Latch Enable " (ALE) , a BO BpeMH I10HB-

~9Imfl )¥ml{UX - CEI'HaJThl JllielO. "READ" JIH60 "WRITE". ECJrn HCTIOJU,30BaT:& 

3TH CHrH8J!hl B Ka'I9CTB6 ll6p:liO,ll;ll'!eCRHX RBMH~TOpOB, TO MOl!'JIO 

T8.KliM o6pa30M pa3,IC6JIHT:& CYll'HaJill ,II;illfi!UX H CHrH8J!hl 8,l]J)6C8, 

2. )JHerr.n:ett 
B OCHOBHN€ ~KuMH ,li,MenrreH BXO,li,HT rrpe,ll,eTaBneHHe HaKOI1JI8HHHX B 

naMHTH AaHHhlX B HaH60Jiee y,li,06HOH ARR aHaJIH3a ~pMe, a Ta~e o6ec-
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ue"t!eHHEl_ ~onoJIHHTeJibHofi HH<!x>PM8l.\HH, o6Jier~aro111en· aHaJIHS ~aHRbiX. , B a.Ha-. 

JIH3aTopax, rroeTpueHHUX•Ha 6aae MHKporrpoueeeopa, B KOTopHX perynHpoB

Ka H KOHTpOJib 11pH6opa I1pOHeXO~HT e. TIOMOfilbiO JtJiaBl18TyPbl B HHT€prutTHBHOM 

p~e. ua ,ll;IICllnee OTo6p~eTCR RHWOPM~. HeoOxo~ ~ ynpaMe
HHR, a T~e Bee XapaKTepHeTl1KH yeTaHOBJI6HHh!X p~HMOB(J f, 

Kypeop ~HCI1JI€H·06Jier~aeT pe~aKTHpOB8Hl1e ~aHHh!X, e era TIOMOI!IbPJ 

BbiTIOJIHHIOTea p83JII1~e Ma~HITYJIRUI'lH H'epaBHeHHe ,ll,aHHh!X 11 6JIOKOB ~aHHNX. 

HanpHMep, np11 pa6oTe e norH~eeKon BpeMeHHofi ~HarpaMMott Kypeop npe~
eTaBJineT,eo6on BepTHKaJibHJID HPKYIO JIHHH~, KoTopan noMoraeT onpe~eJIRTb 
eoeTOHHH€ Beex KaHaJIOB B KaKOH-TO MOMeHT BpeMeHH, llp11 3TOM Ha ~Hell

nee noRBJIHeTea Ko~ ~aHHofi JiorH~eeKo~ KOM6HHaQl111, Ha KOTOPYIO yKash!Ba

e•r BepTHKaJibHblfi Kypeop. B HeKoTopbiX JiorMeeKHX BHMH38.Topax 

MO~HO OTMeTHTb e TIOMOI!IbiD I'OpH30HTaJibHOPO Kypeopa O~H pa~ Ta6JIHUhl 

eoeTOHHHH, a 38TeM 'H~aTHeM KHOTIK~ BbiS~~Tb H3o6pS*eHHe COOTBeTeTBYIO

lJiefi Bp6M€HHOH ,li,HaPpaMMW, Ha~HHaH OT eoeTOHHHH, OTMe~eHHOI'O ropH30H

TaJibHWM KypeopoM. T~KHM o6paao~, MO~O epaBHHBaTb marH nporpaMMbl H 
OKa3HBaeMOe HMH ~eHQTBHe Ha 3JI€KTpOHHKy. 

~I. ii?opMaT AaHHbiX 

,Ua.HH~e npe~eTaBJIHIOTCR Ha 3KpaHe ,li,HeTIJ!eH B', ene~I!IHX ¢opMaTaX: 

l) B BH~e JIOI'H~eeKOH BpeMeHHO~ AH&PpaMMhl, 2) B BH~e Ta6JII1Uh! eoeTOR-
HHil H 3) B rpa4M'I6CKOH WOPMe. , 

I. HorH~eeKan BpeMeHnan ,li,HarpaMMa Hao6p~eT CHI'HaJibl KaHaJIOB 

B B~e peROHCTpyn:pOBaHHOll ~HarpaMMW B peaJibHOM MaemTa6e BpeMeHl1 
(prrc.3). ' · 

Pn:c.3. ~pMaT Hsoop~eHHH B B~e BpeMeHuoft ,li,HarpaMMH. 
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Taxon ~pMaT Hso6pSEeHHR y~o6eH npH Hcc~e~oBaHHH rrpo6neM aneKTpOHH
KH (Bp8M8HH~e OWH6KH, CM~~8HH8 ~OHTOB H T.~.). 0CHOBH08 npeH~eCT
BO ero HCUOJI:b30Ba.HIDI B TOM, 'ITO MOJKHO 0~0Bp8M8.HHO rrpe;n;CTa.:BaT:O 
;n;oBon:&Ho OOH:omyro nocne;n;oBaTen:&HOCT:& ~ux H B ~ae Heo6xo~ocTH 
MOJKHO '!aCT:& ,Il;l1:ai'p8MMh! "pacTmzyT:o" BO BpeMeHH .IQI.fi COHee ;n;eTM:&Horo 
HsYlJ:eHHR. 06wmo Kosc@~eHT YMfiOJKeHHR paBeH xiO ID.IK x25, H ero 
3HalJ:e.HHe Ta.KlK.e ;n;aeTCff Ha 3KpaH8 ;n;M:Cilli8.H, HeROTOpRe M0,1J;e.Jm HM8IOT 
Ta.KlK.e B03MOlliHOCTH yciUieHH.H H300pWK8.HH.II no B8pTHKanll. 

2. TaOnHUa COCTOffHHM npe;n;cTaBRR8T ;n;aHHHe, CTp06HpOBaHHNe O,ll;HO
Bp8M8HHO Ha H8CKORbKHX napanneRbHb!X KaHanaX, B BH,ll;8 Ta6nHQR, HCTIOnb-
3~~8M pa3RHq:HR8 UH~pOBH8 KO,IJ;H. 3TOT ~OpMaT y;n;o6eH npH H3yq8HHH rrpo6-
neM nporpaMMHoro o6ecne~eHHR. 

PMc.4. ~opMaT H3o6p~eHHff 
B BM,ll;8 Ta6nH~ COCTORHHH. 

THnR HcnonhsyeMHX KO,n;OB BKn~~aiDT: ,ll;BO~HNH, ~OCbMEp~HRH, W8CTH~a-
T8pH'IHHU, Ascii H MHeMoKo;n;. CaMRM pacnpocTpaHeHHRM RBnReTcR ,ll;BOH~-
~ KO~ BBH;n;y ero YHHBepcanbHOCTH. IToaTOMY Taxon ~opMaT Hso6p~eHHff 
HM88TCff TIO~TH B K~OM norH~8CKOM aHanH3aTope. BOCbM8pH~HllH H ill8CT
Ha,1J;gaTepH1J:HHH KO~ll ~~eH~TCff B OCHOBHOM npH pa6oTe C MHHH-3BM 
H MMKponpoueccopru..rn 4 , a MHeMoK~R - npH oTna;n;Ke rrporpaMMHoro o6ec
ne~eHHR. B HeKoTopRX a:uanHsaTopax 3 I M9~o paa;n;enHTb HaKonneHHHe 
,ll;aHHRe Ha rpynnH H ,n;nR K~OH rpynnH HcnonbsoBaTb HaH6onee y;n;o6HRM 
BH;n; npe;n;cTanneHHff ~aHHRX. 

3. C TIOMO~b!O rpaqlH~8CKHX ~OpMaTOB THTia "map" (KapTa) H "rpaip" 
MO~O 683 ;n;eTanbHOPO H3yqeHHR 6MCTpo.npoCMOTpeTb pa6oTy CMCT8Mll. B 
060HX ~pMaTaX.CTp06HpOBaHHRe ;n;aHHHe ~366p~a!OTCR B BH,ll;e OT;n;enbHllX 
T0~8K Ha ,ll;HCTIRee. 
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B qiopMaTe "map" BepTlU<:anbHaR KOOp,ll;HHaTa TOtfuH onpe;n;enneTCH 
CTapmHMH paapH,n;aMH sanHCaHHOPO COCTORHHR, a ropH30HTanbHaR -Mna;n;mH
MH paapR~aMH COOTB8TCTB~i118PO ;n;aHHOtl TO~e COCTORHHR. ~OpMaT "map" 
M0~8T 6RTb KaK CTaTH~8CKOrO, TaR H ,ll;MHaMH~8CKOrO THna. ITpH ,ll;HHaMH
~8CKOM ~OpMaTe "map" TO~KM-COCTORHHR CBR3aHll M8JK;n;Y C060H B8KTOpa
MH, KOTOpNe H306pSE8IDT nocne;n;oBaTenbHOCTb ,ll;BMM€HHff C TO~KH Ha TO~Ky. 
flpKO,CTb TO~KH TIOKa3NBaeT OTfOCHTMb~ ~aCTOTy TIOHM8HHR ;n;aHHOPO COC
TORHHR. B HeKoTopRX Mo;n;ennx 5 I HMeeTCR T~e B03MOliiHOCTb "cKa:uHpo
BaHHH" B ;n;HHaMH~ecKOM peJKHMe. CKaHHpOBaHHe MOlKeT npoHsBO,ll;HTbCR KaK 
Bp~~' TaR H aBTOMaTH~8CKH, B 6RCTpOM HnM M8,1J;n8HHOM pelltHM€. Bo 
Bp8MH CKaHHpOBaHHH M8TKa 11 +11 ,ll;BHPa8TCH no H306palK8HHNM TO~KaM (B 
rrpRMOM H 06paTHOM HanpanneHHRX) B TaKOH lite nocne;n;oBaT8RbHOCTH, B Ka
KOH 6NRH sanHcaHR ;n;aHHNe. 

ITpH 3TOM Ha 3KpaHe BRCB8~Ba8TCH KO,ll; COCTOHHMR, Ha KOTOpOe yKa-
3RBaeT M8TKa, B BHOpaHHOI\1 Bll,11;8 npe;n;cTaBneHMff (,ll;BOH~~. BOCbMepH~HRM 
H T.;n;.). 

B ~pMaTe "rpa~" ~aHHNe H3o6pallta~TCR B BH,ll;8 T0~8K, COOTB8TCTB~
~X nocne;n;oBaTenbHOCTH HaKOITH8HHH ;n;aHHRX, r~e ropH30HTanbHaR TI03H
UHH onpe;n;enneTCfl Bp8M8H8M sanHCH, a B8pTHKaJibHaR KOOp,I1;11:HaTa - ROM6H
H~eft ~OrH'I8CKHX COCTOHHMH. 

C TIOMO~b~ pelKHMOB "map" 
TaKHe npo6neMR, KaK omH6o~Hoe 
H T.,ll;. 

11 "rpaip" MOliiHO Hccne~oBaTh, HanpHMep, 
nona;n;aHHe nporpaMMbT B 3anpe·rHyiO 30HY 

2.2. CpaBH8HHe ,ga:uHNX 11 6noKoB AaHHRX 

Ka.K Mbl yJKe OTMe~anH, C llOMO~b~ ~aHHRX, 3aTIHCaHHRX B 3TanOHH~ 
TiaMRTb, MOJIIHO 6RCTpO H s!MJeKTHBHO nposepRTb BHOBb HaKOnneHHHe ~a~I
HN€. C TIOMO~biD 3KpaHa OnepaTOp M01K8T cpaBHHTb nonyqeHHH€ ,ll;aHHM€ C 
aTanOHHMMH. C~ecTB~T cne~~He THITH cpas:ueHMR ;n;a:uHRX. 

I. PelltHM 11MCK~qaro~ee v!Jlli". B 3TOM pelltMMe co;n;eplKHMOe 3TanOHHOM 
rra.Mil:TH H C0,11;8pl!GIMOe lia.MffTH HaRO!lli8.HH5I O;n;HO:BpeM8HHO IIORBnfllOTCJI Ha 
3Iq>aHe ;n;HC!lliM B BH;n;e )J.Byx paCliOJIOilt8HHUX pJI,JJ;OI\1 Ta6.JII:Ir( COCTOHHMH, 
B ROTOIJHX O;n;HO:Bp8M8Hlill8 COCTOHHMJI HaxO,ll;fl:TCR Ha O~Oll rop!130HTa.JJH. ,Ulr.H 
60Jiee y;n;o6Horo Ha6.JIIO;n;emm pasJnflrn:W OTJilitra.JOO.tHeC.H ~rurn11e HMeiOT 60H:omyro 
JI.PKOCT:O. 

2. B pe~HMe "held" Ha aKpaHe ;n;Hcnnen noRsnneTcn co~eplKHMOe 
BR;n;eneHHOti o6naCTH 3TanOHHOti TiaMRTH. ITpH 3TOM BHOBb HaKOTIR8HHbl8 ,ll;aH
Hbl8 BRCB8~HB8IDTCH pff;n;OM TOlK€ B BH,Il;8 Ta6m!~, KOTOpy~ MOJIIHO l\BHraTb 
;n;o ~oro nonolKeHHR. ITocne aToro MOlKHO.cpaBHMBaTb l\Ba 6noKa·~aHHNX 
B pelltHM€ "cne~8HH8 CO CM8~8HH8M11 (T.e. o6e Ta6nHllll ,ll;BHPa~TCH BM8C
Te). 

7 

• 

~ 



3. PelltHM "noHcK". B 3TO¥ pelltHMe BHOBb HaKO!l.JieHHhle ~a.HHble aBTOMa

TwqecKH nepeMe~aiDTCH Ha 3KpaHe ~o Tex nop, noKa ~fl cHoBa, OTMe~eH

Horo KypcopOM B 3TaHOHHOH TiaMffTH1 He Hatl~eTCfl TaKoe lite CROBO B_TiaMflTH 

HaxonneHHH. UocHe ::~Torp_~BHllteHHe ~aHHHX Ha 3KpaHe npeKp~aeTcH H 

Bb!CB9THTCH ~CRO nepHO~OB CTp06HpOBaHHH Me~ ~aHHbiM CliOBOM H 3anyc

K~eH KOM6HH~H6H. 

B norHqecKHX aHMHsaTopax ~fl Hso6pallteHH.ff ~aHHbiX HCTIO.>lb3YJOTCH 

C9MH.C9I'M8HTHble CBeTO,IIY!O~Ie ~HC!l.JieH H ,IJ;HC!l.JI,eH Ha TeReBH3HOHHbiX Tpy6-

KaX. )J,Hcll.JieH Ha CeMHCei'MeHTHbtx CBeTO,II.HO~aX npHM9HmOTCR B HaH60Ree 

npOCTbtx 11 ~emeBbiX aHMH3aTOpaX liOI'H~8CKHX COCTOfiHHH, ,a T8.KJK9 B aHMH-

3aTOpax ,IJ;JIR NillKpOnpOI.J;9CCOpOB. I3oJrblllliHCTBO JIA, llOCTp09HHbDC Ha dase 

NilliqJOnpOI.J;8CCOpa, HCIIOJI&3yr<JT TeJI8Bl13110HHyro Tpy6ey. 

3 • norrOliH11T9JLbHb!9 ycTpOtiCTBa 11 XapaKT9plilCT>'!KH 

Mbi y~e paccMoTpenw ocHOBHble WY~K~OHallbHble 6noKlil norliltJeCKHX 

aHanMaaTopoB. ITp11 aToM,KoHe~o, ~warraaoH B03MO~HocTew aHaliH3aTopa 

M9Hfi9TCH B 3aBL1ClilMOCTH OT era THTia VI CTOHMOCTH. Ho, KpOM9 ,OCHOBHbiX 

6noKoB, ~nH aTHX rrpv.oopoB cymecTByeT ~orronHHTenoHaH arrrrapaTypa, Ko

Topa.ff BO MHOI'HX Clly'laf!X 3Ha'lHT9llbHO OOll9I''laeT BblTIOliH9H119 3~a~l 1 a 

TaKlK9 ;11aeT B03MOlKHOCTb pemaTb rrp06ll9Mbl O'l9Hb BblCOKOI'O ypOBHf! • 

O,n;Ha 113 TaKHX ,n;ononHHTellbHbtx B03MOlltHOCTefi - aHanoroBhiH KaHM, 

see q~e Hcnonb3YJO~HMCH B norHqecKHX aHMH3aTopax. BosMolltHbl ,n;sa cno~ 

co6a opraHH3aUHH aHanorosoro KaHana B HA. ITepBb!M cnoco6 - o6oe,n;HHe

HHe oci.J;HnnorpailJa 11 aHanHsaTopa 8 o,n;HoM npH6op/6 1. ,I!pyroH cnoco6-

C03~aHHe ll,I1((lponoro ocll,I1JT.JlorpB.qla c .A1Uf'7/. He~CicTaToR nepBoro BapHaHTa 

B TOM, 'iTO C 'noMOlfl:&JO 3TOrO npliiOOpa HeJI&3H Ha6Jn(),Il;aT:& O~liiHO'lli1!6 CHI'HaJih!. 

Mo,n;M:& PI-540/7/ co).:(erw..liiT an~oro-I.l;liir,DpoBofi npeodpasonaTeJI:& c 

'!aCTOTofi 50 MITI:. 3Ta lv!O,TI;M:& ,n;aeT B03MOJilliOGTb HaOJIIQ~aT:& O,ll;liiHO"tffih!e 

CHI'HMhl. Ee aHMoroBJp1 RaHM no3BOJIReT' P,erHCTpHpoBaT:& CHI'HaJI11 

c MaRCliiiVIaJI:&Hoi1 '!aCTOTo~i 15 MI'rl; H paspeiiiarar!leli dnocooHOCT:&IO 

no aMTIJII1Ty,n;e 6 611T. ,L\ony~TI1Miif! naMHTb JJ,JIH 1\l(IT cocTaBJIHeT I024 pas

pH,n;a. AHanOI'08biH KaHan MOlKHO 3anyCR8.Tb C TIOMOI!1piO liMI{Jpo'BhiX ltaHaJIOB 

ca.v.oro nor11qecRoro aHaJII13aTopa. TaKoti npa6op 11,IJ,e8..!IeH )l,JIR Ha6nro,n;eHHH 

He oqeHh ObiCTpo MeHHIO~li£XCH aHanoroBblX CI1I'Hanos, HanpHMep np11 nposep

Re aJieRTpoMexarm~recKHx ycTpoiicTB. HeD;ocTaTROM ananoro8b!X KaHa.JIOB, 

HcnoJib3J10I!11'lX AUIT, HBJIH8TCH OTHOCli£TeJihH·o Me)l,JleHHaH tiacTOTa C1'po611po-

8aHHR, He TI0380liHIOI!1~fl Ha6JIIO)J.8.Th BbiCOKOtiaCTOTHbl8 Cli£I'HaJihl. 

CJie,IJ;yTOI!111M THTIOM lf,OTIOJIHHT8JihHOM annapaTypbl H8Jlfl!OTCH CTaH)l,apTHbl8 

li£HTepifletiCbi. ,C TIOMOI!1b!O CTaHp;apTHbtx 11HTep!lletiCOB MOlltHO 3aTIHCbi88.Tb ,n;aH

Hbl8 H3 aHaJill£3aTopa 8 ycTpO~CT8a BHemHeM TiaMHTI1, HanpHMep, Ha MHHI1-

aTIOpHble I'H6KI18 ll;li£CKll£ l'lllll£ Ha MaPHli£10ilJOHHYJO K8.CC9TY ,n;JIH TIOCJI9AYJ0~8I'O 
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H3~eHV..ff. 3TOT lite 11HTep!Pe~C o6ecneqHBaeT B03MOmHOCTb 38.TII1CV. ,ll,aHHh!X B , 

3TaliOffHYID TiaM.f!Tb H3 ~yrv.x ycTpOHCTB, HanpHMep H3 naMHTH 3BM. B 
3TOM cnyqae, rrp11 TIO)J.KJIID~eHHH aHaJIH3aTopa K 3BM, HHTep¢etic KpOMe 

1 

,n;BycTopoHHe~ nepe,IJ,a~li! .IJ.aHHbiX o6ecnet~HBaeT nommn KOHTpOJib rrp116opa 

CO CTOpOHbl 3BM. 

4. ilpKMeHeHHe norwqecKHX aHanMsaTopos 

CifJepa HCTIOJib308aHI1.ff l.\HifJpoBon H3M9pHT9JibHOn T9XHHKH ,ll,9liHTCfl Ha 

\ 3 OCHOBHbl9 o6naCTli!! paapa60TKa, C9pHMH09 npOH3BO,ll,CTBO 11 3KCTIJiyaTa

ll,I1R. 11 ~H Kallt,ll,OM cilJepb! npHM9H9H>t.ff, 113M9pHTeJibHafl T8XHHRa ,li.OJIJKiia 

HMeTb pa3ll11lffibl9 Xapi!IKTepHCTHKJ:I. 
C03,IJ;aHHe ROI'Ht!eCKHX CHCTeM BKJI!O~aeT paapa60TKY 3ll91tTpOHHOM 

cxeMN 11 nporpaMMHoro o6ecnet~eHHH. ITp11 paspa6oTKe QH~OBb!X cncTeM 

11Hllt8Hepb1 H llpOI'paMtlliCTbl pa60TatoT BHa~ane napa.JIJieJibHO, a TIOTOM COB

M9CTHO. 
PaCCMOTp11M OCHOBHbl8 ifJa3bl paspa60TKH UM~OBbtx CHCT8M (pMc.6) 11 

THIIht npH6opoB, Tpe6yDI!HXCH Ha pa3JIJ:I1ffibDC ee aTanax 181 • .. HanpJ:IMep, 

I.J;lii((lpOBOH BOJibTMeTp M OCQ11liJ!OI'prup YA06HO HCTIORb30BaTb Ha Ha

tlallbHOM 3Tane pa60Tbl. C TIOMOI!1b!O 3THX npHOOpOB MOMHO y6e,IJ,HTbCR, t!TO 

sneKTpOHHble H speMeHHble napaMeTpb! uenen Haxo,n;HTCH B npe,IJ,enax ,IJ,onyc

TMMbiX I'p8.Hli£Q • 
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3aTeM ~fl nposepKM OT~e~bHMX ~K~H~ CHCT6MH H906XO~HM npH6op, nos
BO~HD~~ npOCMOTp9Tb B illHpOKOM ~HanaaoHe pa6oTy CHCTeMN B ~e~oM. ~fl 
3TO~ JJ;9~H OnTHMaRbHhlM npH6opoM flBnfl9TCfl norwqeCKH~ aHaRH3aTOp Bpe~ 
M6HHHX ~HarpaMM. 

lloc~e STore Tpe6yeTca o6~e~HHHTb paapa6oTaHHMe nporpaMMH H npo
sepHTh COBM9CTHyD pa60TY 3~9KTpOHHKH H nporpaMMHOPO o6ecne~eHHa. 
~o 3To~ ~H paspa6oTKa nporpaMMHoro o6ecne~eHHa npoHcxo~Hna caMoc
TOflTeJibHO, C nOMOillb!O T.H. 11 CHCTE:!M npoeKTl'lpOB8.Hl'lfl 11 

( "logic develop-
ment system" ). Tenepb, Kor~a o6e ~aCTH pa6oTH COBMeCTH-

~l'ICh, Heo6XO~HMO npoBepMTb l'I3M9H9Hl'lfl COCTORHl'l~ Ha Rl'IHHRX aAP9COB, 
~aHHMX H yrrpaBH~ RHHHRX, npOHCXO~He no~ ~e~CTBH9M nporpaMMHHX 
mares. 3Ty 3aAa~ nporpaMMHCTH H H~eHep~ pemaiOT BMecTe, c noMOillhiO 
aHaRH3aTopa ~orwqecKHX COCTOaHH~. lloc~e 3TOPO Ha~HHaeTCa OKO~aTe~b
HaH HaCTpO~Ka CHCTeMH, T.e. ycTp8.H€HH6 Oml'I60K, noaBRRIO~XCa B 0~9Hh 

CJIOiKHIDC B38HMOCB.fl3.fDC CHCTeMiiL, :11 pe~ CTaTMCTH'I9CKI1X OmHOOI~. ~ec:o 
JJ;eJI9COOOpa3HO HCTIOJffi30Bai-ru:9 JIA, HM9lOIJliDC C.1IOJKHY10 CHCT9MY 3anyCRa :11 

CeJI6KTl'IBHOPO HaKOTIReHHfl ~aHHHX. 

B c¢epe npoH3Bo~cTsa ~a ycKopeHHa nposepKH pa6oTH cepH~HHX 

CHCT9M TpeOyroTCR aHarrH3aTopE, paOOT~e no~ ynpaaneHHeM )EM• 
B c¢epe TeXHH~ecKoro o6CJiyxHBaHHa ocHOBHhlM asnaeTca aonpoc 

YM9Hhill6Hl'lfl BpeMeHH HaX0~9HHa OWl'I6KH,BamR~ T~e ~ B9C :11 KOM
naKTHOCTb npH6opa. ~a YM9HbmeHHa speMeHH peMoHTa Mo~Ho HcnoRh30BaTb 
TaKHe B03MO~OCTH! 06oe~HH6Hl'l9 B O~HOM npH6ope pa3Rl'l~ M9TO~OB 
H3M9p9HHH; cpaBH9Hl'l9 ~aHHMX, nonyqaeMHX OT T9CTHpyeMO~ Cl'ICTeMhl,C 
06pa3~aMH npaBHnhHHX ~BHHhlX. ~R XpaH~Hl'lfl 3TaROHHO~ l'IH¢0pM~l'll'l MO~
HO npHMeHRT:b RaCC9TH l'l Ml'IHHaTIOpHH9 PH6Kl'le ~l'ICKH. 

Mo~o o~H~aTh, ~To pa3BHTHe ~¢posHX K3MepHTeRbHHX npH6opos 
B 6y~eM 6y~eT ITpOAO~aTbCH, HO, B03MO~O,H9 TaK 6HCTpO, KaK B 
npe~~e rOAH, a TIOCT9TI6HHO, BM6CT6 C pa3BHTH6M ~WPOBOH T6XHHRH. 
OcHOBHHe xapaKTepHCTHKH norwqecKKX aHaRH3aTopos yxe ycTaHOBHRHCh, 
HO MO~HO B~enKTb H9CKO~hKO HanpaB~eHH~,no KOTOp~ Haqanocb K rrpo
A0~6TCH pa3BHTHe RA. AHaRH3aTopH 6yAYT cTpoHThCa Ha ocHose MHKpo
npo~eccopos, 6yAJT HM6Tb nOnHYJO K~aBHaTypy H HHTepaKTHBHH~ a3HK ARH 
nporpaMMHpO,BB.HHH pa60T~ aHaRH3aTOpa; see WHpe HCnORh3YJOTC.f! HHTep
~~Chl ~H'~HaPHOCTHKH C nOMOillh!O 38M H YCTpO~CTBa naMRTH ~~R XpaHeHHa 
3TaROHHHX ~B.HHHX. 
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nor~~eCKMe aHanMaaTopw. CeneKTMBHOe HaKonneHMe ~aHHWX /o6aop/ • 

UMtpoawe MaMepMTen~Hwe npM6opw - norM~ecKMe aHanMaaTopw /nA/ Mcnonbay
IITCA npM paapaiSoTKe M 3KCnnyaTa"MM CnoliHWX "MtpoBWX CMCTeM. n~po6HO pac
CMOTpeHW CMCTeMa aanyCKa nA, 803MOliHOCTM ceneKTMBHOrO HaKonneHMA ~8HHWX 
o6 MCCn~~ CXeMe M CpaBHeHMA ~HHWX 0 a TaKlle ~I)MaTW MX np~cTaBneHMA. 

PaiSoTa awnonHeHa • na6opaTOPMM e~McnMTenbHoA TeXHMKM M aTOMaTMaa""" 
OMftM. 
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Logic Analyzers. Selective Data Gathering /Survey/. 

A logic analyzer /LA/ Is an effective Instrument for development of 
digital devices and for computer maintenance problems. Data triggering and 
selective data gathering capabilities of LA are considered. Various logic 
analyzer displays are shown. 

The Investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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