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1. OnToenekTPOHHI BUCOKOTOYHI OlepaniiiHi IPUCTPOi AUCKPETHOI 0OpPOOKYU CUTHAJIIB

2. The optoelectronic high-accurate discrete signal processing operational devices

Pedepar:

1. BuknageHo (i3uko-TexHiYHi OCHOBU CTBOPEHHS ONITOEJIEKTPOHHUX ITPUCTPOIB IUCKPETHOI 06po6KY iHpopmaliii,
11O [03BOJIIOTH MiABUIIMTU TOYHICTh OOYMCIIEHb ONTOEJEKTPOHHUX aKyCTOONTUYHUX MTPOLLECOPiB. 3alIPOIIOHOBAHO
($isnyHy MOJeJIb aKyCTOONITUYHOTO NpoLecopa LudpoBoi 06pOOKM CUTHAIB. BUKOHaHO MOZE/IOBAHHS ONepaLlii
MHOXXEHHS i 3aTPUMKHU B aKyCTOOIITUMHOMY CepeioBUIi, BU3HaYeHi (i3uuHi 0OMeKeHHs IPOAYKTUBHOCTI
npuctpolo. [1o6ynoBaHO MaTeMaTUYHY MOJieJb AuPaKlii CBITIOBOI XBUJII HA aKyCTUYHOMY iMITyJIbCi 3
BUKOPUCTAaHHSIM BEKTOPHOTO METOMIY CKiHYEHHUX €JIEMEHTIB y 4aCOBill 00J1aCTi. 3alIPONIOHOBAHO apXiTeKTypy 128-
GITHOTO OITOEJIEKTPOHHOTO aKyCTOOIITUYHOTO OllepalifHOro IpucTpolo. [IpoBeneHo OLiHKy HOro MBUAKOAII i
IIOXMOKU pO3paxyHKy.Po3pobsieHo NpOTOTUI ONITOETIEKTPOHHOT'O aKyCTOOIITUYHOTO HUPPOBOTro ONepaLiliHOTo
IIPUCTPOIO OOPOOKU CUTHAJIIB, SIKA JOLIbBHO BUKOPMCTOBYBATH IIPU [1OOY0BI 6araTo(yHKIiOHAIbHOI €JIEMEHTHOI

6a3u anre6paiyHUX ONTOEJIEKTPOHHUX IIPOLECOPIB.



2. The physical and technical background of the optoelectronic discrete signal processing devices’ creation is
developed. This allows to increase the computation accuracy of optoelectronic acousto-optic processors. The
physical model of acousto-optic digital signal processor is proposed. The modeling of multiplication and delay
operations within the acousto-optic interaction media is performed. The physical limitations of device
performance are determined. The mathematical model of light wave diffraction on the acoustic pulse is built using
the time-domain vector finite-element method. The core architecture of 128-bit optoelectronic acousto-optic
processor is proposed. The estimation of design accuracy and device performance is conducted. The prototype of
optoelectronic acousto-optic digital signal processor is designed, and can be successfully used for the
construction of multifunctional element base of algebraic optoelectronic processors. Key words: acousto-optic
digital processor, digital data, discrete convolution, multiplication with accumulation, acousto-optic interaction

for finite-size domain, discrete acoustic power distribution, time-domain vector finite-element method.
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