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AHHOMayus — Ha ypoBHe MOAEenMpoBaHus U aKcnepuMeH-
TanbHO NnokasaHa MpUHUMNUanbHas BO3MOXHOCTb hopMmnpoBa-
HMA NOoTOKa xaoTuyeckux umnynbcoB CBY gmanasona B komb-
ueBon aBTokonebaTenbHOW cCUCTEME, peanusoBaHHOM Ha
KMOTI-cTpykType.

|. BBeoeHue

B pabote [1] Obina npennoxeHa CTPyKTypa Kosb-
ueBol aBTokonebatenbHon cuctembl Ha KMOI-
CTPYKTYpE C HECKONIbKUMU aKTUBHbIMWU 3NIEMEHTaMU,
cnocobHasi reHepupoBaTb XxaoTuyeckue konebaHus c
paBHOMEPHbIM CMEKTPOM MOLLHOCTM B AManasoHe yac-
ToT oT 2.8 [Ty po 3.6 My. B gaHHon paboTe nccnego-
Banocb NoBeAeHUe CUCTEMbI NPU HENPEPBLIBHOM PEXM-
Me reHepauum xaoTuyeckux konebanui. OgHako ecnu
roBoputb 06 MCNOMNb30BaHNM TaKUX CUCTEM B KOMMYHU-
KaLMOHHBIX TexXHonorusx, HeobxoAuMMO paccMOTPETb
BO3MOXHOCTb MOMYYEHUS] B HUX MOTOKA XaOTUYECKMX
umnynbcos CBY gnanasoHa.

MeTon vcrnonb3oBaHUS XaoTUYECKUX WUMMYNbCOB B
LLUMPOKOMOJIOCHBIX M CBEPXLUMPOKOMOSOCHBIX KOMMYHU-
KaUMOHHbBIX TEXHOMOIUSAX B KayecTBe HOCUTENs MHAOP-
Mauum 6bin NPoAEMOHCTPUpOBaH B paboTax [2-3].

B pab6otax [4-5] Ha npumepe OUHAMWYECKOW CUCTe-
Mbl, NpeacTaBnsitollen cobol reHepaTop xaoca ¢ 2.5
cTeneHsiMm cBoboabl ¢ BGMNONAPHLIM TPaH3UCTOPOM B
Ka4yecTBe aKTMBHOIO 3f1eMeHTa, NPeanoXeHO reHepupo-
BaTb XaOTU4YECKME MMMYIbCbl 3a CYET BHYTPEHHEN Mo-
aynauun. A UMeHHo, NyTéM BO34EeNCTBUS Ha Lenb nuTa-
HUS reHepaTopa BHELUHWUX NPSMOYrofibHbIX MMMYSbCOB C
YaCTOTOM MHOr0 MeHbLLE YacTOTbl Fr€HEepUPYEMbIX CUC-
TEeMOW B CTaLMOHApPHOM pexume konebaHui.

Takow nogxoa NO3BONSET NCTOYHUKY Xaoca B naysax
MeXay UMMynbcaMmu He NoTpebnaTb SHepruo, No3ToMy
3(phEeKTMBHOCTE CUCTEMbI B LIENIOM MOBbLILLAETCH, OCO-
GEeHHO Npy BONbLLIMX CKBAXKHOCTSIX.

B paHHon paboTe Ha MoOenbHOM YPOBHE M 3KCne-
PUMEHTArNbHO MOKa3aHa BO3MOXHOCTb FreHepaumu xao-
TUYECKMX MMMYMbCOB B KONbLIEBOW aBTOKonebaTenbHom
cucteme Ha KMOT-cTpykType, npeanoxeHHon B [1].

Il. MogenupoBaHue

KnioueBbIMM xapakTepuctvkamu npu ocyllecTBre-
HUM BHYTPEHHEN MOAynauunM SBRSIETCS ANUTENbHOCTb
NepexofHbIX MPOLIECCOB Havane U B KOHLe BO3OEWNCT-
BYIOLLMX MPSAMOYrOfibHbIX UMMYNbCOB. [Ansi TOro 4tobbl
He OKasblBaTb CYLUECTBEHHOrO BMMAHUS Ha XapakTep
BPEMEHHOW peanusauMm UMMNynbca, a 3HaYUT M Ha
cdopmy crnekTpa aBTOkONebGaHWi, OHWM OOSMKHbI ObITb
3HAYUTENBHO KOpoYe ANMNHbI CaMUX UMMYIbCOB.

Ha pucyHke 1a npegcrtaBneHa BpeMeHHasi peanusa-
UMsi XaOTUYECKMX WUMMYMbCOB MPW MOZYnsUMM MpsSMO-
YronbHbIMWM UMMyNbCaMu C OJIMHOW U NEpUModoM COOT-
BeTcTBeHHO t=20 Hc, Ti=40 HC mMogenun XxaoTuyeckomn
aBTokonebaTenbHOM CUCTEMbI, peanu3oBaHHOW Ha
KMOT-ctpykType ¢ gnnHon kaHana 180 HM. Ha pucyHke
16 npeacTaBneH oTAenbHbIA XaoTUYECKUI UMMYNbLC Ang
Tako Mopynsumu. CnnowHoW nuMHuen o0603HayYeH

BHELUHW MEepuoauyveckuin UMNynbC, BO3OENCTBYIOLLUIA
Ha Lenb NUTaHnst aBTokonebaTenbHOM CUCTEMBI.

M3 pucyHkoB BMOHO, YTO B aBTOKonebaTenbHou cuc-
Teme Mpu BHYTPEHHEW MOZynsAuMn OEACTBUTENbHO BO3-
HUKaKT UMMYNbChl, (POHTLI KOTOPbIX HApacTalT O4YeHb
ObICTPO 3a BpemsA nopsaka O4HOro Ksasvnepuoga kone-
6aHun. 3710 obecneynBaeT BbICOKYID CKOpPOCTb Mepe-
KMIOYEHNsT CUCTEMBI N3 PEXUMA MOKOS B PEXUM reHepa-
unn 1 obpaTtHo, 1 TeM caMbIM, BbICOKYH CKOPOCTb nepe-
Aaun nHpopmaumn. OgHako B AaHHOM criydae poHTbI
NPSAMOYrONbHbIX  MOAYMMPYIOLWNX  UMMYNbCOB  PaBHbI
HyI0, TO €CTb paccMaTpmBaeTCs UaeanbHbI CnyYan.
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Puc. 1. Xaomuyeckue umnynbcbl agmokosebamerbHoU
cucmembl Ipu 6HympeHHel Modynsayuu
nPAMOoy205ibHbIMU uMynbcamu npu =20 He, Ti=40 Hc:
a) cepusi umnynbcos; b) omoenbHbIl UMYIIbC.

Fig. 1. Chaotic pulses of self-oscillating system at
internal modulation by rectangular pulse with t=20 ns,
Ti=40 ns: a) pulse group; b) isolated pulse

Ha pucyHke 2 npeacTaBneH CnekTp MOLWHOCTH Kone-
6aHuii ANns NonyyYeHHbIX NpU MOAENUPOBaHUW UMMNYIlb-
coB. CnekTp npu NepvoanM4yeckoM BHELLUHEM BO3AEeWNCT-
BMN B LIENIOM COXpaHsieT XaoTuyeckne CBOWCTBA. ITO
cBMaeTenbCTByeT O TOM, YTo konebaHus B MMnynbcax,
MoNyYeHHble MpY BHYTPEHHEN MOAYNALMU HOCAT XaoTu-
YeCKUn xapakTep.

lMpsiMble M3MepeHUs MoKasblBalT, YTO CpeHss
MOLLHOCTb CUrHana B Criydae pexuma reHepaumm xao-
TUYECKMX MMMYNbCOB, B CPaBHEHUU CO CTaLMOHAPHbLIM
pexumom, nagaet obpaTHO MPOMOPLMOHANbLHO CKBaX-
HOCTW.
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Puc. 2. Cnekmp MOWHOCMU Xaomu4ecKuUX UMITys1bCO8.
Fig. 2. Power spectrum of chaotic pulses

lll. 9kcnepumeHT

B skcnepuMmeHTe no reHepaummM XaoTUYECKUX WM-
NnynbCoOB, TaKkKe Kak U Mpu MOAENMPOBaHUU, ANS BHYT-
pPEHHEN MOAyNALMN UCMONb30Barncsa NOTOK NPSIMOYrosib-
HbIX UMNYnbCOB ¢ amnnutyaon 1.8 BonbT, nogaBaeMbliit
B Lienb NUTaHNS aBTokonebaTenbHOM CUCTEMBI.

Ha pucyHke 3 npepncrtaBneHa BpeMeHHasi peanusa-
Uusi NocneaoBaTenbHOCTM XaoTUYECKMX UMMYNbCOB Aris
MOZYNAUMN  MPSMOYTOSIbHbIMU - UMMYNbCAMWN  CKBAXHO-
CTbto 2 u gnuTtensHocTn 20 HC, CNEKTP MOLLHOCTU Xao-
TUYECKMX KonebaHum ans Takux UMMynbCOB MPeacTaB-
neH Ha puc. 4.
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Puc. 3. Xaomuyeckue umnynbcbl agmokosebamenbHoU
cucmembl rpu 8HymMpeHHel MoOynsayuu
nPSIMOY20IbHbIMU UMnyscamu npu =20 He, Ti=40 Hc.
Fig. 3. Chaotic pulses of self-oscillating system at
internal modulation by rectangular pulse
at t=20 ns, T=40 ns
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Puc. 4. Criekmp MOWHOCMU Xaomu4eCcKUX UMy IbCO8.
Fig. 4. Power spectrum of chaotic pulses

OKcnepuMeHTanbHble UCCregoBaHUSA nokasanu, 4YTo
CMEKTP MOLUHOCTU MpU NEPUOAMNYECKOM BHELLUHEM BO3-
OEenCcTBMU OCTaeTCs CNOWHbIM, a ero chopma u gnana-
30H reHepupyembix konebanuii (ot 2.8 My o 3.6 Nu) B
LenoM COXpaHSIeTCs TakoW Xe, Kak U y CTaLuMOHapHOro
XaoTUYECKOro pexmma cuctemsl [1].

OTO cBMOETENbLCTBYET O TOM, YTO B MHTepBanax
BPEMEHMU, KOrAa reHepupyeTcsl XaoTUYECKUIA CUrHar, ero
XapaKTEPUCTUKN BNN3KM K XapakTepucTukam MCXOLHOro

CUrHana; nepexofHble NpoLecChl B Hayane M B KOHUe
BO3JENCTBYIOWMNX MPSMOYrOfbHbIX WMMYIbCOB 3HA4n-
TENbHO KOpoYe ANMHbI CaMUX UMMYNbCOB W He OKas3bl-
BalOT CyLLECTBEHHOIO BNUSHUSA Ha hopMy crnekTpa.

IV. 3aknoyeHue

B paboTe Ha MOOENbHOM YpPOBHE M 3KCMNEPUMEH-
TanbHO NPOAEMOHCTPUPOBaHA BO3MOXHOCTL reHepaunm
XaoTU4YeCKUX MMNYNbCOB B KOMbLEBOW aBTokoneba-
TEeNbHON CUCTEME C TPEMSI aKTUBHbIMU 3fieMeHTaMu Ha
KMOI-cTpykType, npeanoxeHHoum B [1].
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Abstract — In the process of simulation and experimentally
the possibility of formation of microwave chaotic pulse stream in
the ring self-oscillatory system realized on CMOS-structures [1]
is shown.

|. Introduction

In the work [1] the structure of ring self-oscillatory system
on CMOS-structures with the several active elements, capable
to generate chaotic oscillations with the uniform spectrum of
capacity in the range of frequencies from 2.8 GHz to 3.6 GHz
has been offered.

In the given works the system was investigated at continu-
ous mode of generation of chaotic oscillations. In the given
work in the course of simulation and experimentally the possibil-
ity of generation of chaotic impulses in such system is shown.

I, 1. IV Main Part and Conclusion

Due to simulation and experimental results it has been
shown that the impulses received at internal modulation, have
chaotic character. Direct measurements has shown that aver-
age power of output signal in the case of the mode of genera-
tion of chaotic impulses, in comparison with the stationary
mode, falls in inverse proportion to off-duty ratio.

In self-oscillatory system at internal modulation there are
the impulses which fronts accrue very quickly during an order of
one quasiperiod of oscillations. It provides high speed of switch-
ing of the system from the rest mode into the mode of genera-
tion and back, and by that, high speed of information transfer.

In time intervals when the chaotic signal is generated, its
characteristics are close to characteristics of the initial signal;
transients in the beginning and in the end of influencing rectan-
gular impulses are much shorter than length of impulses and do
not render essential influence on the form of power spectrum.
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