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AHHOmMayus — NpoBeeH aHanu3 xapaktepa nsme-
HEeHVs nepedaToyvHbIX (YHKUWMIA PEe30HaTOPHOro Mn3me-
puTenbHoro npeobpasosartens, nNpefHasHavYeHHoro Ans
NCMOMb30BaHUSI B MUKPOBOSTHOBOM CKaHWMpPYHOLLEM MUK-
pockone, B 3aBMCMMOCTM OT KOHCTPYKTMBA 3S1EMEHTOB
CBS13U C NMHWEN Nepeaayy u 30HAO0BON CTPYKTYPbI.

|. BBegeHue

OCOGEHHOCTLIO  PE30HaTOPHbIX  M3MEPUTENbHbIX
npeobpasosatenen (PUM), npumeHsembix B8 CMM, saB-
nseTca HanM4me MUKPO3OHOOBbIX CTPYKTYp, reomeTpu-
Yeckne pasmepbl 1 hopMa KOTOPbIX BO MHOTOM onpege-
NS0T PYHKUMOHAMBHBIE U METPOSOrMYeCcKkne BO3MOXHO-
ctu CMM B uenowm [1, 2].

Kak npaBuno, Takad MUWKpO30HAOBas CTPYKTypa
npegcraesngeT cobor Manopa3mepHbI BOMHOBOAHbLIV
UNKU KOaKcuanbHbIA u3nyvatens (MUKPOAHTEHHY), KOTO-
pbIi HEenocpeacTBEHHO BXOAUT B konebaTernbHbI KOH-
TYP WNK NOACOEANHSETCA K HEMY NOCPEACTBOM 3fIEMEH-
Ta CBA3W.

Llenblo paGoTbl ABNSETCA aHanu3 1 oLeHKa BNus-
HWSA pPasmMepoB W MOMOXEHUS KOHCTPYKTUBHBIX df1eMeH-
TOB CBSA3M W 30HAOBOW CTPYKTYpbl Ha nepegaToyHyro
YHKUMIO pe30HaTOPHOro M3MepuTenbHoro npeobpaso-
BaTens.

II. OcHoBHas YacTb

Mpu cosgaHum n koHcTpyuposaHum PUI ¢ mukpo-
30HAOBLIMU CTPYKTYpaMu JOMmKeH OblTb BbINOMHEH psif,
TpeboBaHuiA.

Mpu nccnepoBaHny anNekTpoU3NHECKNX XapakTe-
pPUCTUK MaTepuarnoB, cped u ob6beKkToB And 30HAUpPOBa-
HAST  UCMOMb3yeTCa  SnekTpuMyecKkass CoCTaBnsoLas
3MEKTPOMArHUTHOroO NMoss, co3aAaBaemMoro 30HA0M B 06-
nactm uccriegyemoro obpasua. CooTBETCTBEHHO, 30HA
npeacraenseT cobow CTPyKTypy, hopMUpYHOLLY COOT-
BETCTBYHOLLYIO KOH(pUrypaLuio 3neKkTpuyeckoro nons.
Ons adpdekTnBHOrO hopmmnpoBaHus Tpebyemon KoHdu-
rypauum 3nekTpuyeckoro HeobxoAMMO yuuTbiBaTb Xa-
pakTep B3auMMOAEWNCTBUS 30HOOBOW CTPYKTYpbl C CO-
CTaBNALWUMN SMNEKTPOMArHUTHOro nonsa konebaTtenb-
HOro KOHTypa. lMpyM 3TOM KOHCTPYKUMSI U TEXHONorns
N3roTOBMEHUSA pe3oHaTopa LOIMKHbI obecneyvvBaTtb €ro
MaKCcMMarnbHyt0 COBCTBEHHYO O0OPOTHOCTbL MpU BO3-
Oy>xaeHun Ha Buae konebGaHui, nogxodslem Anst Co-
NPSKEHUSI C MUKPO30OHA0BOW CTPYKTYPON.

AHanoruyHole TpeboBaHWsi OOMKHbI BbINOMHATLCS
npv MCNoNb30BaHUM 30HOOB, hopMupylLMX Tpebye-
MY KOH(UIypauuio MarHUTHOW COCTaBMSIOLEN SreK-
TPOMArHWTHOrO MOMsi MpPU HeobXoaAMMOCTU UccreaoBa-
HUS1 MarHUTHbIX XapakTEPUCTUK.

MakcumanbHble 3Ha4eHus1 cobCTBEHHOM AOOPOTHO-
CTU OObIYHO OOCTUralTCA C MOMOLLbIO 00beMHbix CBY
pe3oHaTopoB (~ 10°...10* B 3aBMCMMOCTM OT BUAA KOMe-
6GaHWI 1 MCnonb3yeMoro matepuana).

KOHCTPYKUMS M BHELWHWA BWA PEe30HaTOPHOro W3-
mepuTenbHoro npeobpasosatensa (PUMM), koTopbin unc-
cnepoBarncs, NnpyMBeAeH Ha puc.1.

Puc.1 KoHecmpykyusi u eHewHul eud PUI
Fig. 1 Construction and appearance of the RMT

LmnuHgpuyecknn  pesoHatop Bo3OyxpaeTcs Ha
Buge KonebaHnin Ep11 C NOMOLLbIO BUHTA CBSA3U, NPOXO-
ASLWero vyepes npsMoyrofibHbIN BOSTHOBOA B cepefiMHe
€ro LUMPOKOW CTEeHKN U OTBEepCTME B TOPLEBOW CTEHKe
pesoHaTopa. Paamepsbl pesoHaTopa: H =D = 27,5 mm.

Ha puc.2 npuBeneHbl 3aBUCUMOCTU NepeaaToyHon
dyHkumm PUM oT rnyBuHbl L norpyxeHnst BUHTa CBA3M B
pesoHaTop, Ha puc.3 - 3aBMCMMOCTM nepeaaTo4HON
dyHkumm PUM ot rmybuHbl BBEeAeHWs h ueHTpanbHoro
NPOBOAHMKA 30HAO0BON CTPYKTYPbI BHYTPb pe3oHaTopa.
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M3 rpadukos, NnpuBeAeHHbIX Ha puc.2 u 3, BUAHO,
YTO MNOrpyXeHne BUHTA MEPECTPONKU W LieHTpanbHOro
NMPOBOAHMKA 30HAOBOW CTPYKTYPbl BHYTPb pe3oHartopa
MPaKTU4eCKN He n3meHsieT opMy nepegaTovHON dyHK-
LMK, OOHAKO BeAeT K U3MEHEHWIO Pe30HAHCHOW YacTo-
Tbl. B TO Xe BpemMsa u3 npuBeAeHHbIX ceMencTs rpadu-
KOB MOryT OblTb onpefeneHbl YyCrioBus nonyyYeHus ne-
peaaToyHbIX YHKUMIA ¢ Hanbonee KpyTbiMu hpoHTamu.

Pasmepbl aneptypHon obnactu PUIM, B yacTHOCTK
CTeneHb BblHOCA LWTHIPA KOAKCManbHOW  30HOOBOM
CTPYKTYpbI 3a npegensl PUM Takke AOMKHbI CkasbiBaTb-
CA Ha nepedaToyHbIX XapakTepucTukax. OgHako npu
aHanu3e 3aBucMMocTh Si(f) OT ANuHBI t LeHTpanbHoro
NPOBOAHMKa 30HAOBOW CTPYKTYpbl 3a npegenamMmu peso-
HaTopa CyLEeCTBEHHbIX U3MEHEHWUA nepefaToyHbIX Xa-
pakTepucTuk He HabniogaeTcs (cm. puc.4).
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Mo-Bugnmomy, aTo CBA3aHO C OCOBEHHOCTAMU KOH-
KpeTHoW koHCTpykuun PUIM, a Takke Tem, 4To npu aHa-
nu3e B anepTypHoW obnactu He npegycMaTpvBanochb
Hanmmumsa cpedbl C AWMIMEKTPUYECKOW MPOHMLLAEMOCTbLIO
6onbLUe eanHMLbl U 3aMETHBIMW NOTEPSMMU.

[1l. 3aknroyeHue

AHanu3 xapakTepa W3MeHeHusi nepenaToyHbIX
YHKLUNA KOHKPETHOrO pe30oHaTOPHOIro M3MepUTENbHOro
npeobpasoBaTtens, nNpefHasHa4YeHHOro A UCMonb30-
BaHNs B MMKPOBOITHOBOM CKaHWMpYHLLIEM MUKPOCKONe, B
3aBMCUMOCTM OT KOHCTPYKTVMBA 3NIEMEHTOB CBHA3U C NU-
HVWel nepegayy U 30HOOBOW CTPYKTYpbl MoKasan, yto
NPy M3MeHeHWn rNyOuHbI MOrpyXXeHus BWHTa nepe-
CTPOWKWN W LeHTparnibHOro NPOBOAHMKA 30HAOBOW CTPYK-
Typbl Mano ckasblBaeTcd Ha dopme nepeaaToyHon
dyHkunn PUM, xOTS M NPpMBOAUT K M3MEHEHWIO €ro pa-
6ouen yacToTbl. B ToXe Bpems He3aBMCMMOCTb nepeaa-
TOYHOM (PYHKUMM OT BENWUYMHbI BbIABMXEHUS LWITHIPS B
anepType 30HOOBOW CTPYKTYpbl OGycrnoBrneHa Heagek-
BaTHbIMW pearbHbIM 3a4aHHbIM YCINOBUSAM (DYHKLMOHM-
poBaHust PUT.
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Abstract — Analysis of the change of transfer functions of the
resonator transducer designed for use in the microwave scan-
ning microscope, depending on the structural elements of ele-
ments due to transmission line and probe structure are per-
formed.

I. Introduction

Feature of the resonator transducers (RMT) used in the
SMM, is the presence of microprobe structures, dimensions and
shape of which largely determine the functional and metrologi-
cal features SMM as a whole [1, 2].

Typically, such a microprobe structure is a small-sized
waveguide or coaxial emitter, which itself is a part of resonant
circuit or connected to it via a coupling element.

The purpose of the given work is to analyze and assess
the influence of the size and position of structural elements of
communication and probe structure to the transfer function of
the resonant measuring transducer.

Il. Main Part

When studying the electrical properties of materials, envi-
ronments and objects used for sensing the electric component
of electromagnetic field produced by the probe in the sample.
Accordingly, the probe is a structure that forms the proper con-
figuration of the electric field. For efficient formation of the de-
sired configuration is necessary to consider the electric nature
of the interaction of the probe structure with the components of
an electromagnetic field oscillating circuit. In this case, design
and manufacturing technology of the cavity should provide its
own maximum quality factor when excited by oscillations, suit-
able for interfacing with the microprobe structure.

From the graphs shown in Fig. 2 and 3, it is clear that im-
mersion adjustment screw and the center conductor of the
probe structure inside the resonator has practically no effect the
shape of the transfer function, but leads to a change in the res-
onant frequency. At the same time from these families of
graphs can be defined the conditions for obtaining the transfer
functions with the most steep fronts.

The dimensions of the aperture area of RMT, in particular
the degree of removal of pin coaxial probe structures beyond
the RMT should also affect the transmission characteristics.
However, when analyzing the dependence of Si, (f) of the
length t of the center conductor of the probe structure outside
the cavity of significant changes in transmission characteristics
are not observed (Fig. 4).

Apparently, it is connected with the peculiarities of the par-
ticular design of RMT, as well as the fact that in the analysis of
aperture area does not provide for a medium with permittivity
greater than unity and noticeable losses.

Ill. Conclusion

Analysis of the change of transfer functions of a specific
resonator measuring transducer designed for use in the micro-
wave scanning microscope, depending on the structural ele-
ments of elements due to transmission line and probe the struc-
ture showed that when the depth adjustment screw and the
center conductor of the probe of the structure has little effect on
the form transfer function of the RMT, although leads to chang-
es in its operating frequency. At the same time the independ-
ence of the transfer function of the value of extension pin in the
aperture of the probe structure is due to inadequate given the
real conditions of functioning of RMT.



