QPPEKTUBHOE SHEPIOMNMUTAHUE CBEPXLUNPOKOIOJIOCHbIX
MOBWUJIbHbLIX PAOUOJIOKATOPOB

LWnHkapyk O. H., KoceHkos B. [l., MapTbiHiok B. B., MakapbiwkuH [.A.
XmernbHUYUKUU HayuoHarnbHbIlU yHUeepcumem
2. XmenbHuuykud, yn. Micmumymckas 11, 29016, YkpauHa
men.: +380-222043, e-mail: martynyuk.valeriy@gmail.com

AHHOmMayuss — Pa3paboTaHbl NpUHLMMNLI NOCTPOEHUS CUC-
TeMbl 3HepronuTaHus ceepxLumpokononocHbix (CLUM) mobune-
HbIX PaAMOIIoOKaTOPOB Ha OCHOBE MCMONIb30BaHUS 3MEKTPOXU-
MMUYeckmnx koHAaeHcatopoB (3K). YcosepLUeHCTBOBAHO Cxemy
reHepatopa 3oHgupylowmx wumnynbcoB CLUM  mMoGunbHbIX
pagmMornokaTopoB NyTeM BBEAEHWS HOBOTO Yy3fna KOTOpbIN
coctont u3 3K u npeobpasoBaTens HanpseHus, 4TO
NO3BONWMO MOBBLICUTL BbIXOAHYIO MOLLHOCTb, YMEHbLUUTL Anu-
TenbHOCTb (PPOHTa U cCnaga MMMYnbCOB, a TaKke MOBbICUTb
KO3(PULMEHT NOMNE3HOro AENCTBUA reHepaTopa 30HAMPYHOLLIMX
mmnynbcoB CLUM MoBunbHbIX pagnonokaTopos.

|. BBeoeHue

B cBepxwwupokononocHbix (CLUM) mMoGunbHbIX pa-
avoriokaTopax MHOPMaTMBHOCTb MOBbILIAETCA Gnaro-
[aps YMEHbLUEHUIO MMMYNbCHOro obbema MoOGWMIbLHOro
paguonokatopa no ganbHoctu. B CLUM MobunbHbIX pa-
AvorokaTopax UCMomnb3yTCs KOPOTKME UMMYMbCHbIE
cuUrHanbl AnuTenbHoCcTbio OT 1HC o 5He. OAna CLUM mo-
OMMbHBIX PagMONOKaTOPOB XapaKTepHbIM SIBNAETCS UM-
NyNbCHbIA peXxuMM paboTbl C KOPOTKMMM MMMNyrbCamu
TOKa GOnbLLOV aMNNUTyAbl B 3aBUCMMOCTU OT M3ryvae-
MOV MOLLIHOCTU. B mpomexyTkax mexay aTumu MmMnynb-
CaMW 3HaYeHMWS! TOKa Ha HECKOJBbKO MOPSAKOB MEHbLLE.

lMuTaHne reHepaTopa 30HOUPYHOLMX WMMYNbCOB
CLUM mobunbHoro paguonokatopa OCyLLEeCTBNSETCS OT
NUTUIA-MoHHON BGaTapen HanpsbkeHwem Ug=3,6 B, koTo-
pasi xapakTepusyTcs 3HAYEHUAMU BHYTPEHHETO aKTUB-
Horo conpotuenexnus B npegenax Rgy=300 mMOm

(puc. 1).
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Fig. 1. Traditional supplying block diagram of the UWB
mobile radars

3HayeHne UMMyNbCHOrO TOKa NUTUMI-MOHHOW GaTa-
pev ropas3go MeHblue, Yem Tpebyemblie MMMynbChbl TOKa
CLUM moBunbHbIX pagmnonokaTopoB MNpU  U3NyYEeHUU.
AKKyMynATOpbl U OaTapen SBNSAKTCA WMHEPUMOHHBIMU
YCTPOMCTBAMN MUTAHUS C ANUTENbHLIM BPEMEHEM AOC-
Tyna A0 HakanMBaemow 3Hepruu. MNMocTosiHHble paspsi-
Obl 1 3apsabl akkymynstopoB u 6aTapevi 6onbinmu
TOKaMu 1 UX 3KCnsyaTaums B HeJo3apsKEHHOM COCTOS-
HUM NPUBOAUT K BLICTPOMY BbIXOAY MX U3 CTPOSI.

B npovecce n3ny4yeHus CBEPXLUMPOKOMOSOCHLIM MO-
OMMbHBIM PaAgMONOKAaTOPOM KOPOTKMUX MMIMYMbCOB TOK
NUTUN-MOHHOW BaTapen gocTuraeT 3HadveHus =2 A un
Oonblle, B CreAcTBME 3TOr0 BO3HMKAET MafeHue Ha-

MPSHXKEHUS Ha BHYTPEHHEM COMPOTMBIEHUN FUTUIA-
noHHon 6atapen Ugy=0,6 B.

[MoTepn 9HeprMm Ha BHYTPEHHEM COMPOTUBIIEHWUM
NUTUA-UOHHOW GaTapen BbI3bIBAOT YMEHbLUEHWE Ha-
NpsbkeHnst NuTaHug, kotopoe noctynaeTt Ha CLUM mo-
OUNbHBIN paguonokaTop. ATO NPUBOAUT K WU3MEHEHMIO
nonoxeHns paboyen TOYKU AKTUBHBLIX SMIEMEHTOB CXe-
Mbl, UCKaXXEeHNI0 (POPMbl UCXOAHOrO CUrHamna u ymeHb-
LeHnst ero KoadduumeHTa nonesHoro AencTems noyTm
80 17 % no cpaBHEHWUIO C MMTaHWEM OT WAearnbHOro nc-
TOYHMKA, A5 KaKoro 3Ha4yeHUsl aKTMBHOTO BHYTPEHHero
conpoTtuenexus Rgy=0 Om.

Il. YcoBepLeHCTBOBaHHaA cxemMa NUTaHuA
CLUM mo6bunbHOro paguonokaropa

lMpeogoneHne 3TOro HegocTaTka BO3MOXHO MyTeM
NPUMEHEHMS UCTOYHMKOB MUTaHusA ¢ 3dEKTUBHON pa-
6oTon B umnynscHom pexume. K nx yucny moryt 6biTb
OTHEeCeHbl anekTpoxummyeckune KoHgeHcaTopbl (OK),
KOTOpble paboTalT B pexvMme akkymynsTopa W 3Hauu-
TenbHO MOBbLILAIT KOIPMULMEHT NONEesHoro 4encTems
BbICOKOYACTOTHOro ycunutensa wmowHoctn CLUM  mo-
BUMNbHBIX PaANONOKaTOPOB.

MpumeHeHne OK nossonsieT crabunuanpoBaTtb Ha-
NpshkeHUe NUTaHWs reHepaTopa MMMYNbCOB U UCXOQHO-
ro BbICOKOYacCTOTHOro ycunutensa mowHoctn CLUM mo-
OunbHbIX paguonokaTopoB. IT0 obecnevmBaeT He uC-
KaXXeHHYI0 nepegavy MMMYMbCHbIX CUrHanoB W 3Hauu-
TEMNbHO YMeHbLUaeT KO3IPMULMEHT HENMHENHbIX UcKa-
XeHui. BaxHbiM npeumyliecTBoM npumMmeHeHuss 3K B
CLUM mobunbHbIX paguoriokaTopax eCcTb Takke 3Hauu-
TenbHOe yBenu4eHne cpoka aKcnyaTauum akkymynsto-
poB u GaTtaper nutaHns CLUM moGunbHbIX paguonoka-
TOPOB, YTO 3HAYUTENbHO MOBbIWAaeT 3hPHEKTUBHOCTL
3HEpPronuTaHus Takmx yCTPONCTB.

lMpepnaraeTcs ycoBepLUEHCTBOBaHHasA cxema nuTta-
Hua CLUM mMoBunbHbIX pagnoriokaTopos, KoTopas Co-
cTouT 13 6noka nocrnegoBaTenbHO COEAMHEHHbIX Cynep-
KOHOeHCaTopoB M npeobpasoBaTens NOCTOSAHHOrO Ha-
NPsKEHUst NIUTUR-MOHHOW GaTapeu (puc. 2).

Hanny4wme obpasubl coBpemeHHbIx IK xapaktepu-
3YI0TCS BENUYMHOW €MKOCTM B ThiCa4m dhapag, Tokamu B
COTHM M ThICAYM amnep, a Takke CBEPXHU3KNUMU 3HaYe-
HUAMW aKTUBHOMO COMPOTMBMEHMSA (OECATKA U COTHM
MKOM).

YuutbiBas, 4TO TUNMYHAs nNUTUA-MOHHaAs GaTapes
co3pgaet HanpshkeHue Ug=3,6 B, a paboyee HanpsikeHne
ogHoro 3K coctaBnsiet Uszk=2,75 B, npegnaraercsa uc-
nonb3oBaTb nocnegoBatensHoe coegnHeHne aByx 3K B
6nok 3K ¢ o6wmm pabounm HanpsikeHnem Ugzk=5,5 B.

[ns npeBpallieHns MOCTOSAHHOIO HanpspkeHus nu-
TUR-noHHon 6atapeun Ug=3,6 B B NOCTOSAHHOE Hanpsbke-
Hue 6noka K Ugzk=5,5 B ucnonbsyetca npeobpasosa-
Ternb MOCTOSHHOIO HanpsikeHus. 3TO MO3BONWUT MOBbI-
CUTb MOLLHOCTb FeHepaTopa 30HAMPYIOLLMX MMMYNbCOB
CLUM mMobunbHBIX pagMonokaTtopoB U MPUBOAUT K ynyud-
LLUEHUIO €ero TEXHUYECKUX XapaKTEPUCTHK.
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Fig. 2. Improving supplying block diagram of the UWB
mobile radars
Ha ocHoBe ycOBepLUEHCTBOBAHHOW CXeMbl MuTa-
Husa CLUM moGunbHbIX paguonokaTtopoB paspaboTaHa
anekTpuyeckas cxema C ucnonb3oBaHuem 6Groka 3K,
KoTopas nsobpaxeHa Ha pwuc. 3.
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Puc. 3. 9nekmpuyeckas cxema numanus CLUM moburnb-
HbIX paduosiokamopos

Fig. 3. Electric schematic of supplying of the UWB mo-
bile radars

B npeanoxeHHON cxeme MCNONb3ylTCs TUMUYHbIE
AneMeHTbl: NUTUR-MOHHaA 6GaTapes HanpsXxeHuem,
npeobpasoBaTtenb MNOCTOAHHOrO HanpskeHms DA1
Tnna LTC3442 c¢wupmbl Linear Technology ansa npe-
BpalleHNsi MOCTOSHHOTO HanpshKeHUst NUTUA-UOHHOW
b6artapen Ug=3,6 B B noctosiHHoe HanpsikeHue 6Gnoka
OK C5 1 C6 Upzk=5,5 B.

Takke B cxeme WCMomnb3yeTcsi NporpaMMmpyeMbiit
dopmuposaTtens nmnynscos DA3 tuna DS1040 cup-
mbl Dallas Semiconductor, koTopbii MoxeT chopmupo-
BaTb 30HAUPYKOLLME WMMMYNbChbl ANUTENBHOCTLIO OT 5
HC o 50 HC B 3aBMCMMOCTU OT BXOAHOrO KOLOBOTO
cnoBa. [Ina obecnevyeHns UCXOLHOW MOLLHOCTM 30H-
OVPYIOLWLMX  UMMNYMbCOB  MCMOMb3yeTCs  MOLUHbIN
CBEPXBbICOKOYACTOTHbIA noneeon TpaHauctop VT1
Tnna P121, c¢upmbl PolyFET RF Devices. Ynpasne-
HMEe CXeMOW OCYyLUEeCTBNSETCS MNpyv MOMOLUM MUKPO-
KOHTponnepa.

MopenvnpoBaHne anekTpuveckom cxembl (puc. 3)
BbINOJSIHEHO B nporpammHon cpege LTspice IV, dup-
Mbl Linear Technology.

Ill. 3akntoyeHune

Mcnonb3oBaHne 6noka cynepkoHOeHCaTopoB B YCO-
BepLUEHCTBOBaHHON cxeMe nutaHus CLUM mobunbHbIX
pagmonokaTopoB MNO3BOMSAET yBENUYUTL KOIPDULNEHT
yBENMMYEHUS MOLLHOCTU MUCXOOHOro curHan B 2,73 pasa,

YMEHbLUNTL (PPOHTLI 30HAUPYIOLMX MMnynscoB B 1,35
pas.
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Abstract — YcoBepLUEHCTBOBaHO CxeMy reHepatopa 30H-
avipylowmx  umnynecos CLUM  mobunbHbIX  pagmonokaTopos
nyTem BBEAEHUS HOBOrO y3na KoTopbli coctouT n3 3K un npe-
obpasoBaTens HanpsbkeHWsi, YTO NO3BOMNWIO MOBLICUTL BbIXOA-
HYI0 MOLLHOCTb, YMEHbLUWTb ANUTENBHOCTL (POHTa U crnaja
MMNYMbCOB, a TaKkKe NOBbLICUTb KOIMMULIMEHT NOMNE3HOro Aen-
CTBWSA reHepaTopa 3oHaupytowmx uMmnynscos CLUM MoBunbHbIX
pagnonokatopoB. The building principals of the supplying sys-
tem were worked out for the ultra wide band (UWB) mobile
radars that are based on the utilization of the electrochemical
capacitors (EC). The supplying block diagram of the UWB mo-
bile radars was improved by means of entering the new block
that consists of EC and DC-DC converter. It allows increasing
the output power also decreasing the pulse duration and in-
creasing the performance index.

I. Introduction

In the ultra wide band (UWB) mobile radars the self-
descriptiveness is increasing due to the reducing of the pulse
volume for the mobile radar at distance. In the UWB mobile
radars the short impulse signals are used with the short impulse
duration of 1ns to 5ns. For the UWB mobile radars the impulse
operation mode is typical with the short current impulses of the
high amplitude, which is depended on the radiated power. On
the interval between impulses the current values are lower in
decades.

II. Main Part

The supply of the UWB mobile radars is realized from the
accumulators and batteries with the nominal current, which is
lower than the current impulses. The accumulators and batter-
ies are the inertial power supplies with the long time access to
the accumulation energy. The continual discharges and
charges of the accumulators and batteries with currents and
operation in the undischarged state as a result they failed
quickly.

[ll. Conclusion

In the paper the overcoming of this disadvantage is consid-
ered by means of the power supplies with effective impulse
operation mode. Such components are the electrochemical
capacitors (EC), which operate in the accumulator mode. They
increase the high frequency power amplifier efficiency of the
UWB mobile radars. By using of the EC allows stabilizing the
supply voltage of the impulse generator and the high frequency
power amplifier of the UWB mobile radars.



