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PE®EPAT
Jurnimomuas pabota, 40 crpanui, 23 pucyHka, 16 ucrounukos, 1 Tadmuria.

N3MEPEHUE BPEMEHHBIX NHTEPBAJIOB, AHAJIN3ATOP
BPEMEHHbBIX MHTEPBAJIOB, KOMBMHNPOBAHHBIE METO/IbI, METO/IbI
WHTEPITIOJIALMUA, TUINC, ALTERA, MAX+PLUS II.

Lenb paboTbl — pa3zpaboTKa CUCTEMBI U3MEPEHUS BPEMEHHBIX MHTEPBAJIOB C
paspeaoleii cocobHocTHIo Ha yposre 107 ¢,

JUis NOCTHKEHMSI LIETN IOCTaBJIEHbI CIEAYIONINE 3aJauu:

— paccMOTpPETh W MPOAHAIM3UPOBATH OCHOBHBIE METOABI HM3MEPEHUS
BPEMEHHBIX HHTEPBAJIOB,;

—HU3y4yuTh U TPUMEHUTh  allapaTHO  NpPOTpaMMHBIE  CpEICTBa
IPOrpaMMHUPYEMBIX JTOTMUECKUX UHTETPAIIBHBIX CXEM;

— pa3paboTaTh CTPYKTYpHbIE, (PYHKIMOHAIbHbIE M MPUHLIUIIAAIBHBIE CXEMBI
U3MEPUTEIsl BPEMEHHBIX NHTEPBAJIOB,;

— peanu3oBaTh LHU(PPOBYHO U AHAJOTOBBIE YAaCTU HWHTEPHOJALMOHHOTO
U3MEPUTEIISE BPEMEHHbBIX HHTEPBAJIOB.

[IpenmeTom ucciieOBaHUS SIBISIFOTCSI BBICOKOTOYHBIE U3MEPUTENHN BPEMEHHBIX
UHTEPBAJIOB.

OOBEKT wuccienoBaHUs — CyOHAaHOCEKYHIHbIE BpPEMEHHbIE WHTEpBajbl B
HU(POBBIX U3MEPUTETSAX.

B pabore mnokazaHa 11€1€cO000pa3HOCTh MCIONb30BaHUS MJIi pa3pabOTKU
U3MEpUTENE KOMOMHUPOBAHHBIX METOJIOB H3MEPEHHs] MHTEPBAJIOB, B YAaCTHOCTH
MEeToJa C  UHTepHoJisiluMed  BpemMs—aMIUiuTyga.  PaccMoTpeHsl  Haumbosee
NEPCHEKTUBHBIE C TOYKM 3PEHMS allapaTHBIX 3aTpaT METOJbl MpeoOpa3OBaHUS
BpPEMS—KOJ[: BpPEMS—aMIUIUTYAa—BpEMsI—KOJl C MCIOJIb30BAaHUEM JIMHEWHOIO pa3psiia
npeoOpasyrouIero KoHaeHcaTopa U BpeMsi—aMIUINTy1a—Ko ¢ ucnoiyib3oBanneM ALIII
JUISL KOJUPOBaHUS HaNpsKEHUS Ha Mpeo0pas3yrolieM KOHAEHCATOpE.

CoznaHbl  CTPYKTypHasl, (YHKIHOHAlIbHAs M NPUHLUIUAIBHBIE CXEMbI
WHTEPHOJSALUMOHHOTO  M3MEpPUTENs]  BPEMEHHBIX  HMHTepBayioB.  [loka3zaHbl
PEUMYILECTBA UCIONb30BaHUs Il pa3paboTku uudposeix ycrporicts IIJIUC, a
takke omucaHa CAIIP MAX+PLUS Il. Pa3paGotan anamu3atop BpEeMEHHBIX
WHTEPBAJIOB CyOHAHOCEKYHIHOTO pa3pelieHus, HTepQeiic 0OMeHa JaHHBIMU MEXTY

MEPCOHAJIBHBIM KOMIIBIOTCPOM H U3MCPHUTCIICM BPCMCHHBIX HHTCPBAJIOB.



PODEPAT

Heimiomuas padora, 40 ctapoHak, 23 MaimtoHka, 16 kperHii, 1 Tabima.

BEIMSAPOHHE YACABBIX THTOPBAJIAY, AHAJI3BATAP YACABBIX
IHTOPBAJIAY, KAMBIHABAHBI METAJIbI, METAJIbl ITHTOPIIAJIALIBII,
[UIICA, ALTERA, MAX + PLUS II.

MbTa mpansl — pacnpaioyka CiCTAIMbI BBIMSPIHHS YacOBBIX 1HTIpBaiay 3
pacra3HaBaibHal 3/10JbHACIIO HA Y3pOYHI 10%¢.

JJist nacATHEHHS MAThI MACTAYJICHBISI HACTYITHBIS 3aa4bl:

— pasrien3enb 1 MpaaHaiizaBallb ACHOYHBIS METaJbl BBIMSPIHHS YacOBBIX
1HTApBajay;

— BBIBYYBII[b 1 NPBIMSHII afapaTHa MparpaMHbIsS CPOAKI IparpaMyeMbixX
JIaT14HBIX IHTATPAIBHBIX CXEM;

— pacmpaniaBailb CTPYKTYPHBIS, (PYHKIBISTHAIBHBIA 1 TPBIHIBITIOBBI CXEMBbI
BBIMSIpAJIbHIKA YaCaBbIX IHTIpBAIAY;

— poanizaBallp  JI140aBYI0 1 aHajaraBblsl YacTKi  MHTEPHOJISIITUOHHOTO
BBIMSIpAJIbHIKA YaCaBbIX IHTIPBAJAY.

[IpagmeTam pnaciemaBaHHS 3'AVISIONIA BBICOKAJIAKIAMHbBISL BBIMSIPAIIBbHIKI
YacOBBIX IHTIpBAJIAY.

AG'ext nacnenaBaHHs - CyOHAaHOCEKYHJHBIE YACOBBISI IHTAIPBAIbI ¥ J140aBBIX
BBIMSIpAJIbHIKA.

Y mpampl makazaHa MATa3rOJHACIb BBIKAPBICTAHHS JUIsl  pacrparoyki
BBIMsIpaJIbHIKa KaMOIHaBaHBIX MeETajay BBIMSPAIHHS IHTIpBajay, y MpbIBaTHACIII
MeTajy 3 IHTIPHAISAIBIIH yac-aMIuTiTya. Pasriemkanpl HallOOIBII MEPCIEKTHIYHBIS
3 MyHKTY TJIeJDKAHHA amapaTHBIX BbIIATKAy METaabl MepayTBapIHHS Yac-KOA: dac-
aMIUTITyJa-4ac-KoJ, 3 BBIKapbICTAHHEM JIIHEWHAra paspaay MnepayTBapajibHara
KaHJIPHCAaTapa 1 dYac-aMIUNTyJa-Koa 3 BblkapbicTaHHeM AJIIl i kamaBaHHs
HaIpy>KaHHS Ha MepayTBOPHIIIIA KaHIHCATaPHhI.

CtBOpaHbl  CTPYKTypHasi, (YHKIIbISHAJIIbHAsE 1 TPBIHIBIIOBBII — CXEMBbI
MHTEPHOJSLMOHHOTO BbIMSpalbHIKA YacaBbIX IHTIpBanay. Ilakazansl mnepasari
BBIKAPBICTaHHS JJIs pacrpanoyki aiudaBbix npbuiaja I[lica, a Takcama amicana CAITP
MAX + PLUS II. PacmpamaBanbl anHamizaTap 4YacOBBIX  IHTIpBajay
CyOHaHOCEKYHTHOTO /1a3BOITY, 1HTIpdeiic abMeHy Jaa3eHbIMI TaMiXK MepcaHaTbHBIM

KaMIyTapaM 1 BEIMSIpaJIbHIKaM YaCOBBIX 1HTAPBAIAY.



ABSTRACT
Diploma thesis, 40 pages, 23 figures, 16 sources, 1 table.

TIME SLOTS MEASURING, TIME SLOTS ANALYZER, COMBINED
METHODS, INTERPOLATION METHODS, PLD, ALTERA, MAX + PLUS II.

Purpose is to develop a system of measuring time intervals with a resolution at
the level of 10%s.

To achieve the goal the following tasks have been set:

— to review and analyze the main methods of measuring time intervals;

— learn and apply hardware software programmable logic integrated circuits;

—to develop a structural, functional and schematic diagrams of the meter time
intervals;

—to implement the digital and analog parts of the interpolation time meter
intervals.

The subject of the research is high-precision measuring instrument devices.

The object of the study is sub-nanosecond intervals in digital measurer.

The thesis shows the feasibility of using the meter for the development of
combined methods of measurement intervals, in particular the method of
interpolating time-amplitude. The most promising in terms of hardware cost methods
of transformation time code: Time-amplitude-time code using a linear discharge of
the capacitor converts the amplitude and time code using the ADC to encode the
voltage on the capacitor transformative.

Structural, functional and principal schemes of the time intervals interpolation
meter were created. The advantages of digital devices for the development of FPGA,
and describes CAD MAX + PLUS Il were shown. Time slots analyzer of sub-
nanosecond resolution with communication interface between the PC and the meter
were designed.



