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OCHOBHOWM XapaKTepuUCTUMKOM LMpOoBbIX BblUUCIIUTENBHBLIX cuHTe3aTopoB (LIBC) saBnsetcs
ypoBeHb NOBGOYHLIX chekTpanbHbix coctasnsowmx (MCC), nostomy 60MNbLUIMHCTBO METOO4OB aHanvsa
xapaktepuctnk LIBC ocHOBaHO Ha wuccnegoBaHWM CUMHTE3WPYEMOro CurHana B 4YacTOTHOW obGnacTu.
Hanbonee LUINMPOKO M3BECTHLIN N PacnpOCTPaAHEHHbIN Ha CErOAHSALHWUIA AeHb MEeTO4 — MeTo AUCKPETHOro
npeobpasoBaHua dypbe U1 ero moavdukaumm. B obluem crnyyae Mx CTPyKTypHasi cxeMa MHOrOypOBHEBOMO
LIBC Ha ocHoBe HakonuTens koga [2] npuBegeHa Ha puc.1.
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Puc. 1. CtpyktypHasa cxema LIBC: HK - HakonuTenb koga; ®I1 - dpasosbiii

npeobpasoBatenk; LAl -undpoaHanorosbii npeobpasosatens; PHY -
dunbTp HY ¢ yactoTom cpesa f; ynax.

CuHTesupyemas yactoTa onpegenserca opmyron
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MoapobHo npuHumn paboTel LUBC Ha ocHoBe HK nsnoxeH B [2].

Hannune TICC B CuHTE3Mpyemom
curHane (puc. 2) o6bsACHAETCSH KOHEYHOCTBIO
YPOBHEWN KBaHTOBaHMs no amnnutyae Na
(paspagHoctbio  LIAM) wn no dase Ny
(emkocTbto M3Y mnu paspsaHOCTLIO FOTUKK
®r1), a Takke Hanuumem nepuoga MoMexu
[2], cBaAgaHHOM C HekpaTHOCTLIO K M R B (1).
AHanua TICC ocHoBaH Ha nNoOMnyyYeHuu
cnekTpa BbixogHoro curHana LUBC gns Bcen
ceTkn yactoT. Anroputm pacdeta lCC [1],
OCHOBaHHbIN Ha npeAcTaBfeHMM curHana B
BMAE CYMMbI NPSIMOYrOfibHbIX UMMNYMAbLCOB [2],
nossonset paccyuTaTtb CneKkTp npu
OTHOCUTENbHO Hebonbwmnx R n K (8o 212),
Toraa kak Tpebyetcs nopsiaka 2. Tak, ecnm R=2% a K=5, To nepuos nomexw, onpeaensioLmin o6bem
BbluMcneHun, paBeH 21474836480, 4yTo paxe npuM COBPEMEHHOM YPOBHE pPasBUTUS BbIYUCINTESNBLHOWN
TEXHUKM CNUWKOM MHoro. AMN®, umeeT NpeBOCXOASALIYIO AaHHbIA anropMTM CKOPOCTb BbIYUCIIEHUSA U
BO3MOXHOCTU pacyeTa crekTpa no 4acTuyHom BblbOpKe (MeHee nepuoga nomexum) u ero aHanusa. OgHako
OrMN® nveet psag orpaHMyeHnn B npuMeHeHnn [4]:

- OMN® aBnsgeTca TOYHBIM, €CNU  aHanu3upyembld CUrHam WMeeT OrpaHUYEHHbIn U
NepuoanYHbIN CNeKTp (CNeKTp cTyneHvYaTon MyHKUUN 6eCKOHEYER);

- cvrHan siBnsetcs nepvoguyHeiM 1 AN npumeHsaeTcs kK uenomy yncny nepuogos (puc.3.);

- 4YMCNO B3ATbIX OTCYETOB BNUSiET Ha ObHapyXeHne BrmM3Knx No OCy YacTOT FaPMOHWK.

Puc. 2. CnekTp BbIXOogHOro curHana LIBC

@2002, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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Puc.3. CvrHan ¢ nepuogunyeckum (a) u
Henepuogmyeckum (6) NPoaOIMKEHNEM CUHYCOUAbI

Ons ycTpaHeHus [daHHbIX HEeAOCTATKOB WCMOMb3yeT «OKHO» - 3TO Hekas BecoBasd (yHKUMS
nmerowasi cneumnanbHble cBolcTBa [5]. BnusiHne BecoBOW (OYyHKLUMM COCTOUT B YMEHbLUEHUWN Mopsiaka
paspbiBa Ha TrpaHULe NepuoguyecKkoro mnpoJoimKeHUs W, C OPYron CTOPOHbl, B YMEHbLUEHWEe
«MpocavnmBaHusi», T.e. YTOObI rAapMOHWYECKME COCTaBMSAKLIME CUrHana Mpou3BOJSIbHOW 4acTOTbl  MMENK
3HauYuTErNbHbIE NPOEKLUN TONBKO Ha Te BEKTOPbI rapMoHnyeckoro 6asuca (psga dypbe), HacToTbl KOTOPbIX
6nm3kn k yactoTe curHana. Takum obpasom, pesynbTaT aHanusa curHana npeacraBnsetr cobon cBepTky
OMNo «okHa» w(w) 1 cnekTpa cnHTeanpyemoro curHana F(aw):

F, (kw) =% wnT)f (nT) @xp(—j aknT). )

CyLuecTByeT MHOXECTBO «OKOH» [5], OTNNYAOLLMXCA CMOXHOCTBIO BbIMUCIIEHNS, MaKCUMarbHbIMM
notepsasmMu npeobpasoBaHnsi, paspeLleHnemM (Moriocor NponyckaHusl), YPOBHEM OGOKOBbBIX NEMNECTKOB W
APYrMMU napameTpamMu.

OnTumanbHbIA BapyMaHT NPeAcTaBnsieT Ncnosb3oBaHne «okHay» Kansepa [5]:
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FEATURES FFT AT the ANALYSIS of a SPECTRUM SIGNAL DIRECT DIGITAL SYNTHESIZER

Zhalnin E.
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The basic characteristic direct digital synthesizer (DDS) is the level of spurious spectral
components (SSC), therefore majority of methods is based on research of a synthesized signal in
frequency areas [1]. The method, most widely known and distributed for today, - method of discrete Fourier
transformation (DFT) and its updating.

The synthesized frequency is defined by the formula

/. ‘Ef
c R 0 (1)

The presence SSC in a synthesized signal is explained levels of quantization on amplitude Np
(word length DAC) and on a phase N¢ (capacity of the ROM), and also presence of the period of a
“handicap” . The analysis SSC is based on reception of a spectrum of a target signal DDS for all grid of
frequencies. Algorithm of account SSC, based on representauon of a signal as the sums of pulses, allows
to calculate a spectrum at rather small R and K (up to 2! ) whereas at a modern level of development of
engineering it is required about 2% that conducts to growth of volume of calculations. Whereas the FFT,
has speed, superior the given aIgorlthm, of calculation and smaller requirements to power of PC. However
FFT has number of restrictions in application:
- FFT is exact, if the analyzed signal has limited and periodical a spectrum (the spectrum of step

function is infinite);

— synthesizing signal is periodical and DFT use the integer of the periods moves;
- the number of taken readout influences detection of harmonics.
For elimination of the given lacks uses "window" - certain weight function having special property. Thus,
the result of the analysis of a signal represents convolution DFT of “window” W(w) and spectrum of a
synthesized signal F(w):

F. (kw) = F (ko)W (k o)

2)
The optimum variant represents use of “window” Cayzer[2].
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