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The real-time control system is a system, in the result of which the deposits
are not only logical values of simple key functions but are seen by stretching such
a wire. Implementation of the model using a timed FSM. The formation of output
signals of control machines is classified according to the model of Moore and
Mile. The work of software and hardware verification of models of automatic
control devices at different levels of automated design (algorithmic, functional-
block, schematic and simulation of the design-technological level).

Cucrema ynpapiiHHSL PEATBHOIO 4acy — CUCTEMA, B SIKIA pe3ynbTyroua s
(IISTBHICTD) 3AJIEKUTh HE TUIBKH B JIOTTYHUX 3HAYEHb MPOCTUX KEPYIOUMX Mii,
a ¥ Bl 4Yacy, MPOTArOM SIKOTO Ll Aii mpoBoAsThCs. s iX peamizanii mpuiHATO
BUKOPHCTOBYBaTH MOAEIb 4YacoBoro apromara (timed FSM), sika no3Bomsie
BpPaxOBYBAaTH BIUIMB METPHUYHOIO YaCy HA MEPEXOIU MK TEXHIYHUMHU CTaHAMM
KEpOBaHOi chcTeMU. 3a cnocoOoM (POpMyBaHHS BUXIIHWUX CUTHAIIB KEPyrOdi
aBTOMaTH Kiacu(pikyroThcs HAa Moaen Mypa 1 Mui, a 3a cnocodom 00poOku
BXIIHUX CUTHAJIIB HA aKTUBHI 1 MACUBHI.

AKTHBHMI 4YacoBWi aBTOMAT (YHKIIIOHYE B 3aJ€KHOCTI BiJl 3HAYCHHS
BX1JJHOT'O CUTHAJTy B IEBHUI MOMEHT 4acy (HE BiJl 3M1HHM BX1JIHOTO CUTHAITY, TOOTO
BX1JHOTO MO1i). 3MiHA BX1IHOTO CUTHAITY (BX11H1 Aii) 0€3M0CePENHBO HE 1HILTIE
3MIHM CTaHy aBTOMara. ABTOMAT ONHUTY€E BXIJHI CUTHAIM B MOMEHTH 4acy, sKl
BU3HAYAKOTHCS QJITOPUTMOM HOro poOOTH 1, TAKAM YMHOM, peaizye (PyHKLIO
nepexoiB.biibuly 4acTWHy KEPyKOUMX aBTOMATIB B CHUCTEMAxX JIOTTYHOTO
YIPaBJIiHHS CKIIQAAK0Th AKTUBHI 200 3MillIaHi aBToMaTh Mypa, TOMy 10 TOCUTh
OPOCTO BCTAHOBUTH BIAMOBIAHICTD MK TEXHIYHUMH CTaHAMH KEPOBAHOTO
00'exkTa 1 HAOOPOM KEPYHOUMX CUTHATIB B CTaHaX KEPYro4oro aromara Mypa [1].

[Tpun Bepudikauii HDL-Moaenei yacoBux MoaieBUX aBTOMATIB B CUCTEMAX
VIPABJIiHHS PEATBHOTO Yacy BAXIIMBO HE TUIbKK (PIKCYBaTH 4ac 3HAXOIKEHHS
aBTOMAaTa y BU3HAYECHOMY CTaHI Ta 4ac MOSBYU BIAMOBIAHUX BUX1JHUX CUTHAJIIB,
ajne W peanizyBartd cnocid mojayl BXiJIHAX CUTHAJIIB HAa poOOYMX YacTOTax Ta
3a0€3MEUYNTH B3a€EMO/I110 30BHIIIHIX TOJIHA Yy BIMOBIIHUX MPOMIKKAX 4acy.

Hanaromxkenns npoextiB Ha [IJIIC Moke MpOBOAUTHCS 3 BUKOPHCTAHHSAM
30BHIIIHBOTO0 KOHTPOJIbHO-BUMIPIOBAIBHOIO O0JIAJHAHHS, TAKOTO SIK LHA(POBI
ociijiorpadu 3mimaHuX curHaiiB abo JoriyHl aHamizaropu. B poGoti [2]
3aMpONMOHOBAHO B SIKOCTI TecTepa MpH IMITALIHHOMY MOJCTIOBaHHI Ta
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HasamTyBaHHI poekTiB HAa [UJIIC BMKOpHCTOBYBaTH 30BHILIHIA KOMI FOTEP,
NOE€JHAHWIA 3 TJaTor HajnamryBaHHs vepe3 iHTepgelic JTAG. Imitariiine
MOJICTIIOBAHHS [IMPOKO TMOLIMPEHE 1 3a3BHYall  3aCTOCOBYETBHCS IS
HAJIArO/UKEHHST OKPEMHX OJIOKIB LIU(PPOBUX CUCTEM, AJI€ YACTOTA MOACITFOBAHHS
CTAHOBUTH JCCITKH Tepll, o 0OMexye chepy 3actocyBaHHs iHTepdelicy JTAG.

Jlng BupimieHHd mnpoOnemMu vacoBoi Bepudikamii mpoekriB Ha [UIIC
3aMpoOMOHOBAHO TECTEP po3MillyBaTH B 1poMy >k kpucram [UIC, ne
PO3MILIYETHCS CHUCTEMA, IO MPOCKTYETHCS, 3BICHO MPH HASBHOCTI BLIBHUX
pecypci. Ase B cydyacHux kpuctanax [1IJIIC (FPGA) ue He npoOiema: mpoeKTH,
110 PO3POOIIAIOTHCA, SIK TPABKHIIO, 3aiiMat0Th 3HAYHO MEHILE NOJIOBUHHU PECYPCIB
KpUCTaJa.

Tectep peanizyerbest y Gpopmi 3MIMIAHOTO AKTUBHOIO YacOBOI0 aBTOMAara
Mypa, mo 103BoJiss€ BUPIUTH psaa npobiem. [lo-mepuie, Tectep caMm reHepye
TECTOBY MpOrpaMmy, IO IMITYye poOOTY peanbHOro OO0 €KTy YINpaBiiiHHS, O€3
3aTyueHHsl OyJp-SIKAX 30BHIMIHIX CUTHAMB. [lo-Apyre, mpu Takomy Mmiaxojl
MO>KJIMBA CYMICHA CHMHXPOHI3allisl TECTepa Ta MPHUCTPOKD, MO0 MPOCKTYETHCH,
HaBITh Ha poOoumx uactorax. [lo-Tpere, Takmii MiAXix OO3BOJIAE IMITYBaTH
30BHIIIHI MOA1i Y BA3HAYEH] MOMEHTH 4Yacy Ta MEPECHANAITOBYBATH Yac iX MOSBU
B 3QJICKHOCTI BiI pexuMiB poOOTH, sKi BepuQikyroThcsa. PesynpraTi
MOJICTIIOBAHHSI MOXYTbh CIOCTepiraTucss Ha cymicHiii Waveform o00’ekta
YIPAaBJIIHHS Ta MPUCTPOIO KEPYBAHHS, IO POOUTH MPOEKT HAOUHUM Ta MPO30PUM.

HaykoBa HOBM3HAa pOOOTH MOJISITaE y MOAATBIIOMY PO3BUTKY METOJIB
nporpaMHo-apnaparHoi  Bepuikamiii  MOJENeH aBTOMATHUX  MPUCTPOIB
KCpYBaHHs  Ha  PI3HUX  PIBHAX  ABTOMATH30BAHOIO  MPOEKTYBAHHS
(AITOPUTMIYHOMY, (YHKI[10OHATTbHO-0JIOYHOMY, CXEMOTEXHIYHOMY  Ta
KOHCTPYKTOPCBKO-TEXHOJIIOTTYHOMY PIBHSIX ).
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