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V. BimomocTi npo guceprauiio
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1. Po3po6ka MeTOAiB CUHTE3Y i ONTUMI3allii KOMIO3ULIMHOrO MiKpOIIPOrPaMHOTO IPUCTPOIO KepyBaHHs Ha [1JIIC

2. Development of methods for synthesis and optimization of compositional microprogram control unit of FPGA

Pedepar:

1. O6'eKT mOCIiIKEHHs: KOMIIO3ULiliHI MikporiporpaMHi npuctpoi kepysanss (KMIIK). MeTa - ontumisanis
pecypciB MIKPOCXEM TUIY "CUCTEMa-Ha-KPUCTaJli", 10 BAKOPUCTOBYIOTLCS [IJIs1 peastizalii KOMIIO3ULIIHUX
MIKPOIIPOrpaMHUX IIPUCTPOIB KEPYBAaHHA, 338 PaXyHOK 3aCTOCYBaHHA METO/IB CTPYKTYPHOI PeLyKIi i
QJITOPUTMIYHMX METO/IiB. 3aCTOCYBaHHS 3a3HAaYE€HUX METOIB 10 aBToMarta agpecanii KMIIK, npu peanizauii ioro B
6asuci FPGA, npusBoguTh 10 ckopodeHHs yncia LUT-eseMeHTiB y cxeMi IPUCTPOIO KepyBaHHSA. Po3po6yieHo
cTpykrypu i metonu cunte3y KMIIK 3 ineHTHdikalielo BUXOAiB, 3 IEPETBOPIOBAYEM aIPECU MIKPOKOMAH[I, 3
ONITMMAJIbHOIO aJipecalielo MiKkpOKOMaH],. 3arporlOHOBaHO TPU CIIOCOOU anpecanii MiKkpoKoMaHs, Ipy
iHTeprpeTalii aJITOPUTMY KEPYBaHHS KOMIIO3UL[IHHUMU MIKpPOIIPOrPAMHUMU IIPUCTPOSIMU KEPYBaHHS. AJITOPUTM
CIIeLliasIbHOI afipecallii MikpokoMaH[, 03BOJIsI€ OQHO3HAYHO iAeHTU(IKYBaTH BUXOAU ONEPATOPHUX JIiHIMHUX
sannoris (OJ1J) MiHiMaJIbBHUM YUCJIOM aJIpECHUX pO3psfiB. Anroputm posmenieHHs OJIJ] ae MOXKIIMBICTb

3MEHIINTU YUCJI0 BXOLiB cxemu anpecauii KMITK 3aBasiky nepeTBOpeHH!O BXifiHOi rpadp-cxemu aaroputmy. Metog,



OITUMAJIBHOI afpecallii OpieHTOBaHUI HA NOJIaHHI KJIACiB r1ceBRoeKBiBasieHTHUX OJIJI MiHIMa/IbHUM 4UCIIOM
y3araJibHeHUX iHTepBaJliB IPOCTOPY, 10 Koaye. HaBeeHo pe3yabTaTy JOCTIIKEHHS pO3PO0JIEHUX CTPYKTYP
KMIIK, 1110 103BOJISIIOTh BUBHAUUTH iXHIO €(DEKTUBHICTb i OITMMAaJIbHY 00s1aCcTb 3acTocyBaHHs. Cdepa
BMKOPHUCTAHHSL: IiATIPUEMCTBA MIKPOEJIEKTPOHIKY 1 paflioeJIeKTPOHHOI TPOMUCIIOBOCTI, SIKi pO3PO0JISIIOTh CXEMU

npucTpoiB KepyBaHHs Ha [TJIIC.

2. The subject of research: compositional microprogram control unit (CMCU). The aim - optimization of resources
of a system-on-a-chip used at realization of the compositional microprogram control unit, due to application of
methods of a structural reduction and algorithmic methods. Application of the specified methods to the finite state
machine of addressing CMCU, under its implementation with FPGA, leads to reduction of the number of LUT-
elements in the circuit of the control unit. Structures and methods of synthesis of the devices with identification of
outputs, with the converter of the address of microinstructions, and with optimum addressing microinstructions
are developed. Three ways are proposed for microinstruction addressing when a control algorithm is interpreted
by a compositional microprogram control unit. An algorithm of special addressing of microinstructions permits
one-to-one identification of outputs of operational linear chains (OLC) by the minimal number of address bits. The
algorithm of splitting operational linear chains enables to decrease of the input amount in addressing circuit of
CMCU responsible for transformation of initial graph-scheme of algorithm. The method of optimal addressing
allows representation of classes of pseudoequivalent OLC by the minimal numbers of generalized intervals of the
coding space. Results of research of the developed structures are resulted, allowing defining their efficiency and
an area of optimum application. Sphere of application: enterprises of microelectronics and radioelectronic
industry, which are designing circuit of control unit of FPGA.
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