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KoHeuHble 110J1b30BaTEIH BCEr1a CTPEMSATCS K YIIyULIEHUIO Ka4eCTBA U IPOU3BOUTEIBHOCTH
CBOMX TMPOJIYKTOB, U JBUTATEIECTPOCHHE HE SBIsAETCS HCKItoueHueM. OaHuM U3 crnocoOoB
JOCTUKEHMSI 3TUX L€l SBJISIETCS UCII0JIb30BAHUE COBPEMEHHBIX TEXHOJIOIMM JIJIs1 MCCIIEA0BaHUs U
KOHTpOJISI KaueCTBa MaTEpPHUAJIOB, UCIIOJIb3YEMBIX B IPOU3BOJCTBE KOMIIOHEHTOB JBUTATEIIEH.

B nannoil paGote onuceiBaeTcs pa3padOTKa paAMOCUCTEMBI ISl UCCIIEIOBAHUS MaTEpUAJIOB
C UCMOJIb30BAaHUEM TEXHOJIOTUHU MPOrpaMMHO-oripenesiemoro paauo (SDR). Cucrema ocHOBaHa Ha
paZo4acTOTHOM T'€HEpaTOpe BBICOKOM JOOPOTHOCTH, KOTOPBI CHHTE3UPYETCS C IOMOILBIO
SDR-TexHON0TH U TpeIHa3HauYeH 71 UcToib3oBanus B IMP-ciekTpockonuu.

B nwmreparype yke ObUIO MPOBEICHO HEKOTOPOE KOJIMYECTBO HMCCIECIOBAHWUN B 00JacTh
pa3paboTKu painovYacTOTHBIX FreHepaTopoB Ha ocHoBe TexHonoruu SDR. B [1] aBTOpsI OMUCHIBAIOT
pa3paboTKy BBICOKOJOOPOTHOTO TeHepaTopa Ha ocHoBe SDR s  wucnonms3oBanus B
SAMP-cniekTpockornuu Ha yactotax 10 400 MI'. B [2] Obl1a npeuioxkeHa apXuTeKTypa reHeparopa
Ha ocHoBe SDR ¢ ucnonb3oBaHueM J1BoiiHOro cMeieHus. B [3] aBTopbl onuChIBalOT pa3paboOTKy
BBICOKOJJOOPOTHOTO reHeparopa Ha ocHoBe SDR ¢ ucmonb3oBanuem (a3oBoi MOIyNALUU s
ucnosnb3oBanus B AMP-cnexrpockomnuu Ha yactotax 10 800 MI'. Takke ciaenyeT OTMETUTh paboThl
[4] u [5], B KOTOpPBIX aBTOPHI OMUCHIBAIOT Pa3pabOTKy BHICOKOYACTOTHOTO I€HEpaTopa Ha OCHOBE
SDR nns ucnionb3oBanus B AMP-criekTpockornuu Ha yactorax cBbiie 1 I'T.

Takum oOpa3oMm, pa3paboTKa BBHICOKOJOOPOTHOTO PaJAMOYaCTOTHOIO reHepaTopa Ha 0ase
TEXHOJIOTUU MPOTPAMMHO-ONPEACISIEMOTO PaAno ISl UCNoJb30BaHus B AMP-crnekrpockonuu
SBIIAETCS aKTyallbHOM M BaYKHOM 3a/1a4yeil B 00JIaCTH MaTepUATOBECHHS U IBUTATEIIECTPOCHHUSI.

[TpeumyriecTBa NpeI0KEHHOW CUCTEMBI BKIIOYAIOT €€ THOKOCTb, IPOCTOTY UCIIOJIb30BAHUS
Y BO3MOXHOCTb HACTPOMKH €€ MPOU3BOAUTEIBHOCTH MO/l KOHKPETHBIE HCCIIEN0BATEIBCKUE 3aJauH.
CtpyKTypa cucTeMbl CIEKTPOMETPHH ITOKa3aHa Ha puc. 1.
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Pucynox 1 — Cmpykmypuas cxema cucmemvt CneKmpoCcKonuu

B pabote mpeacraBieHo moapoOHOE OMHCaHWE KOHCTPYKIIMU CHCTEMBI, BKJIIOYAs CHHTE3
pasanovYacTOTHOrO reHeparopa u npuMenenne SDR-texHonoruit ans ee peanuzaunuu. Kpome toro, B
HCCIIEIOBAaHUM paccMaTpUBaeTCsl CBsA3aHHasg padbora B o0jacTu U 00CYXIal0TCA MOTEHLIHUAJIbHBIE
MPUMEHEHHS U BIMSHUE 3TOM TEXHOJIOTUH B MUCCIIEJOBAHUSAX MaTepuaioB. B Harel pa3paboTke Mbl
UCTIONB3yeM 3 (DYHKIIMOHABHBIX OJI0Ka paauOCUCTEMBbI: OJOK MUTaHUs, OJOK mpHeMa-Tiepenadu u
670K mporpammupoBanusi. biok mpueMo-nepenadn cocTOUT U3 MUKpocxembl maMsata W25016BV,
MUKpocxeMbl udpoBoro Tpakta npuemo-nepenatunka K1917BC024, MukpocxeMbl paano-TpakTa
npuemo-nepeaaryrka K5200MX014. Hamu 6buto pa3paboTaHO MOAYJIBHOE YCTPOMCTBO MpHUEMO-
neperayv ¢ BO3MOKHOCTBIO MOAKIIOYEHHS BHEITHUX YCTPOMCTB, YNPaBISEMbIX TUCKPETHO KaK IO

295


mailto:vv.kiyashchenko@gmail.com

BBIBOZIaM 00IIIero HazHaveHus, Tak U npu nomomu uHTepdeiicoB UART, 12C, SPI u anropurm
paboTel porpamMmmHoro obecrieuenus. [IpennoxkenHas cucreMa mpeacTaBIsieT CO00M 3HAYNTENbHBIHI
MIPOPBIB B pa3pabOTKe HOBBIX U MHHOBAIIMOHHBIX TEXHOJIOTUHN IS MCCIIEIOBAaHUI MaTepHasioB.
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This paper describes the development of a radio system for material science research using
software-defined radio (SDR) technology. The system is based on a high-Q radio frequency (RF)
generator, which is synthesized using SDR techniques and is intended for use in nuclear magnetic
resonance (NMR) spectroscopy. The advantages of the proposed system include its flexibility, ease
of use, and the ability to customize its performance for specific research applications. The paper
provides a detailed overview of the system's design, including the RF generator's synthesis and the
use of SDR techniques for the system's implementation. Additionally, the paper reviews related work
in the field and discusses the potential applications and impact of this technology in material science
research. The proposed system represents a significant advancement in the development of new and
innovative technologies for material science research.
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