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1. XapakrepucTtuku ckiagHocTi SH-mMozeneil crienianbHUX QYHKLIHN i iX 3acTOCyBaHHS 4J1s1 ONTUMI3allii
CIIELIIPOLIECOPIB

2. Complexity characteristics of specialized functions SH-models and it application for special processors
optimization

Pedepar:

1. Inceprarnisi NpUCBAY€HA IMTAHHSIM CTBOPEHHS €(DEKTUBHUX CTPYKTYPHUX NOOYAOB CIIeLiaIbHAX (PYHKLIN
CIIeLIIpOoLiecopa ONPALIOBAaHHS CUTHAJIB, METOIOM NIOOYOBU BifnoBinHMX SH-Monenel ta onTumisalii 3Ha4eHb ix
XapaKTEePUCTUK CKIIAHOCTI. [[JI bOTO MPOBEIEHO ONTUMI3AIiI0 XapaKTEPUCTUK CKJIAJHOCTI apudMeTUIYHUX
IIPUCTPOIB Ta NPUCTPOIB CIeLiaJIbHUX (PYHKIII CIeLIpoLecopa OlpallloBaHHs CUTHAJIIB, TpOaHali30BaHi MIIIXU
BJJOCKOHAJIEHHS BiJlOMOT0O METONy OOYMCIIEHHS CTPYKTYPHOI XapaKTEPUCTUKU CKIALHOCTI AJ151 CTPYKTYP
crieniasibHUX (PYHKLIN Ta BILOCKOHAJIIEHO HOTO 32 PaxyHOK BUSIBJIEHHS Ta 00'€JHAHHS Y TPYIIY OJHOTUITHUAX
€JIEMEHTIB CXeMH, 110 Jajio 3MOTY OTPMMYBATU MaTpHULli iHIUAEHIi 3HAYHO MEHIIOrO PO3Mipy 6€3 peryJsipHo
PO3TalIOBAHUX €JIEMEHTIB, a B PE€3YyJIbTATi CIIPOCTUIIO OOYUCIIEHHS! I CKOPOTHUJIO Yac Ha MPOEKTYBAHHS CUCTEMU,
PO3pO6JIEHO CTPYKTYPY KOHBEEPHOTO IIPUCTPOIO MHOXKEHHS, i3 3aTPUMKOIO CXOAMHKY KOHBE€Epa He 6iJbIIol0, HixK

3aTpPUMKa Ha OJJHOMY 06araTopo3psiHOMY CyMaTopi, Ta BiJICYTHICTIO 3aJI€>KHOCTI BiJi pO3MIPHOCTI BXiJHUX JaHUX,



po3pobseno SH-Mopesnni npucTpoiB crienianbHux QPyHKLiN OIPALIOBaHHS CUTHAJIB, 8 CaMe 3TOPTKH Ta MIBUIKOTO
nepetrBopeHHs Oyp'e, i3 ONTUMI30BaHUMU 3HAYEHHSIMU XapaKTePUCTUK CKJIAIHOCTI, oTpuMaHo RH-moperns i3
CYMillleHHSIM aJITOPUTMIB 3TOPTKU Ta METEJIMKA IIBUJIKOro iepeTBopeHHs Pyp'e, sKa Mae ONTUMaJbHi 3HAY€HHS
4acoBOi Ta CTPYKTYPHOI XapaKTepUCTUK CKIaAHOCTi. Peanizoano VHDL-mopesn MoaupikoBaHUX y poOOTi
IIPUCTPOIB: ONTUMi30BAaHOTO JBOCXOAMHKOBOTO KOHBEEPHOTO MAaTPUYHOIO IPUCTPOI0 MHOXKEHHS, ONITUMi30BaHOTO
IIPUCTPOIO 3TOPTKH, TPUCTPOIO MIBUIKOTO MepeTBOpeHHs Pyp'e Ta peKOHPIrypoBaHOTO MIPUCTPOIO, 110 Peaisye
aJITOPUTMU 3rOPTKU Ta METEJIMKA MBUAKOro nepersopeHHst Oyp’e. BUKopucTaHHsI OTpUMaHUX PE3YJIbTaTIB
JI03BOJIMJIO [TOKPAIATY 3HAaYEHHS CTPYKTYPHOI Ta 4aCOBOI CKJIaIHOCTI MPUCTPOIB crelialbHUX QYHKLINA Ta

peasizyBaTy KOHBeep OOPOOKH IaHUX i3 3aTPUMKOIO CXOAUHKH 8,1 HC.

2. The dissertation is devoted to the questions of creation effective structural constructions of special functions of
the special processor of processing signals, by the method of constructing the corresponding SH-models and
optimization of the values of their characteristics of complexity. For this purpose, optimization of the
characteristics of the complexity of arithmetic devices and devices of special functions of the special processing of
signals, the ways of improving the known method of calculating the structural characteristic of complexity for
structures of special functions have been analyzed and improved by identifying and integrating into a group of
similar type elements of the scheme, which made it possible to receive matrices incidents of a much smaller size
without regular elements and, as a result, simplified the calculation and reduced the time for the design of the
system, the structure of the conveyor multiplication device has been developed, with the delay of the conveyor
stage not greater than the delay on one multi-bit adder, and the absence of dependence on the dimension of the
input data, developed SH-models of devices of special functions of processing signals, namely, convolutions and
fast Fourier transform, with optimized values of complexity characteristics, we obtained the RH model with a
combination of convolution algorithms and a Fourier fast butterfly, which has optimal values for time and
structure. The VHDL models of modified devices are implemented: an optimized two-way conveyor matrix
multiplication device, an optimized convolution device, a fast Fourier transform device, and a reconfigurable
device that implements the convolution algorithms and the Fourier fast butterfly algorithm. The use of the
obtained results allowed to improve the value of the structural and time complexity of the special functions
devices and implement the data processing conveyor with a delay of 8.1 ns.
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