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2. Methods and Tools for Design of Serial Interface Controllers in Hardware Reconfigurable Systems

Pedepar:

1. Incepraris npucBsyeHa po3pooiii HOBUX METOiB CTBOPEHHSI KOHTPOJIEpiB nocainoBHux inHtepdericis (KIII) y
arapartHo pekoHQiryposaHux cucremax Ha 6asi [1J1IC. AHasi3 NpOTOKOJIiB PO3MOBCIOIKEHNX ITOCiIOBHUAX
inTepdericis (T11) 4O3BOIMB 3aITPONIOHYBATU 4-piBHEBI MOZEJIi OpraHisalii npolecis NpuUiiMaHHs i OIpaloBaHHS Ta
¢dopmyBaHHs i nepegaui nosizomsens B KI1I. Ha ix 6a3i po3po6sieHo nporpamHo-anapatHuii Metos, ctBopeHHs KIII,
1o rnepezdavae anaparHy peasisallilo IpoleciB, sKi 3a6e31e4yoTb NpuiMaHHs /TiepeiaBaHHs 6iTa, sIK CKIIa0Boi
YaCTUHY NOBiOMJIEHHS], (QyHKLUiI NiApiBHS NepefaBaHHs CUrHaMIB (Pi3UYHOro pPiBHS) Ta IPOrpaMHy peasisalliio
IIPOLIECIB, SIKi 3a6€31€4yI0Th MPUIMAHHS Ta NTepelaBaHHs MOBiTOMJIEHD B LIIIOMY ((PYHKILi] KAHAJILHOTO PiBHS).
Po3pobseHo y3arasbHeHi CTPyKTypHi cxemu nipuiimada i nepegasada K11, siki € 6azosumu s KIII pisnux I11. Habys
[IO/IAJIBIIOrO PO3BUTKY METOJ, IPOEKTYBAaHHS KOHTPOJIEPiB NOCiNOBHUX iHTepericiB Ha 6a3i [1JIIC, popmanizoBaHo
CTPYKTYPHUI CUHTE3 i IuCcKpeTHY onTuMisauiio KIII, 3arporoHoBaHO METOAMKY IIPOEKTYBaHHA onTtuMaabHux KIII.
Ha npuxnani ekcnepumenTansHoro KIII intepdeiicy 1-Wire oLiiHeHO e(eKTUBHICTb IPOIIOHOBAaHUX METOIB, a

TaKO>X 3alIPONIOHOBAHO YHiBepcanbHui KIII



2. Dissertation is dedicated to the development of new methods for the controller of serial interfaces (CSI) design
in the reconfigurable hardware systems based on FPGA. The protocol analysis of the common serial interfaces (SI)
allowed to offer a 4-level model of the receiving and processing processes as well as the formation and
transmitting of messages in the CSI. A software-hardware method of CSI design was proposed, that provides
hardware implementation of the processes, that ensures message receiving and transmitting (functions of the
physical sub-level layer in message transmitting) and the software implementation process, that provides receiving
and transmitting of the full message (function of the data linking layer). General block diagrams of CSI receiver and
transmitter that are basic for the CSI of different SI were developed. The method of digital device design which is
based on FPGA received further development; structural synthesis and discrete optimization of CSI were
formalized; an optimal CSI design method was proposed. Using the experimental 1-Wire CSI as an example, the
effectiveness of the proposed methods was evaluated and also the universal CSI was proposed.
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