VJIK 519.6
CHUHTE3 KOMBIHAIIITHOI CXEMH 3 OJITHUM BUXOJI0M

Kapas daTo lemypoBuyu
Hayxkoguii kepiBHuk Boopuubka I'.C.
XapkiBcbKHii HABYAJIbHO-HAYKOBHIl IHCTUTYT

CunTe3 KOMOIHAIIIHHUX CXE€M Jy)Ke aKTyallbHe Ha ChOTOJHIIIHIN JeHb, TaK 5K
KOMOIHAIlIifHI CXeMH BHKOPUCTOBYIOTbCS B IIH(paropax, Aemmdpparopax,
CyMaTopax, sKi B CBOIO Uepry MoTpiOHI B €JIEKTPOHIIIi, paJi0oTEXHill 1 KpunTorpadii.

Kom0inauniiina cxema — 1e TexHIYHMH aHanor OyneBoi (QyHkumii B
OOYHMCITIOBANIbHIA TEXHII, HAa BXIJ SKOI HAAXOAATh 1 3 BHUXOAY 3HIMAIOTHCS
CJIEKTPUYHI CUTHAJIM Yy BUIIIAAI OJHOTO 3 PIBHIB HANpyrd, IO BiAMOBIJAIOTH
3HaYeHHsM JIoTiyHOTO 0 1 TOT1YHOi 1.
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Jlist 3'sscyBaHHS, IO JK Take KOMOIHAIIHA CXeMa, PO3TITHEMO CXeMY S, 10 Ma€
M BxoAiB 1 N BuxoaiB (MamoHOK 1). Ha 1i Bxoaum MoxyTh OyTH moaaHi Habopu
3HaueHb BX1AHMX 3MiHHUX X {0,1}, a Ha BuUXxomax (POPMYIOThCS BUXIJHI 3MiHHI
Y;€{0,1}. Cxema S Ha3uBaeTbCs KOMOIHALIWHOL, SKIIO KOKHY 3 N (PyHKIIHN I BUXOAIB
Y1, Yo, ..., Yy MOXHA YSIBUTH sIK OyJieBY (DYHKIIIIO BXIJHUX 3MIHHUX Xi, Xz, ..., Xp.
KombinarriiiHa cxema Oonmucy€eThCs 3a IOMOMOTO0 CUCTEMHU PIBHSIHb,

Y=F((X,X,,..,X,)

Y, =F(X,X,,...X,)

Y =F (X,X,,....X,)
ne Fj - OyneBa QyHKITis.

SIK BUIIMBA€E 3 BU3HAUYCHHS KOMOIHAIIIMHOI CXeMH, 3HAUY€HHS BUX1THUX 3MIHHUX
Y; B MOBUTHbHMII MOMEHT Yacy OJHO3HAYHO BH3HAYAIOTHCS 3HAYEHHSIMH BXI1THHX
3MIHHUX X;.

CtpykTypHO KOMOiHaIlIiHa cxeMa MO)Xe OyTH MpeJCTaBlieHa SIK CYKYIHICTb
eJIeMEHTapHUX JIOTTYHMX cxeM — JjoriyHux enemeHTiB (JIE). JIE BHKOHYIOTH Han
BXIJHUMU 3MIHHUMU ejemeHTapHi Jjoriuni onepauli tuny [-HE, I, ABO, ABO-HE 1
T.1. UHCIIO BXOJIB JIOTIYHOTO €JeMEHTa BIAMNOBIJAE YUCTY apryMEHTIB OyieBoi
dyukiii. ['padiune 300paxeHHss KOMOIHAIIITHOT CXEMU, TIPU SIKOMY TIOKa3aHi 3B'I3KU
MDK pI3HUMH  €JIEeMEHTaMH, a caMi €JIEMEHTH TMPEACTABJICHI YMOBHHUMH
MMO3HAYEHHSIMHU, HA3UBAETHCS (DYHKIIOHATHLHOIO CXEMOIO.

3aBaaHHsI CHHTe3y Tojisirae B MOOYAOBI 13 3a4aHOr0 HaboOpy JIOTTUHHUX
€JIEMEHTIB KOMOIHAIIIITHOT cXeMH, siKa pealli3ye 3aJaHy cucTeMy OysneBuX (yHKIIIH.

Po3B’s130K 3aBHaHHS CUHTE3Yy HE € OJHO3HAYHUM, MOXKHA 3alpOINOHYBaTH pi3Hi
BapiaHTU KOMOIHAIIMHUX CXeM, L0 peali3yloTh OJHY M Ty X cucTeMy OyJieBHX
GyHKIIA, ane BIIPI3HIIOTHCA 3a TUMU YU IHIIMMH nHapameTpamu. Po3poOHHMK



KOMOIHAIIMHUX CXeM 3 0e3midl BapiaHTiB BHOUWpAE OJWH, BUXOISYU 3 JOJATKOBUX
KpUTEPiiB: MIHIMAJIBHOI KIJTBKOCTI JIOTIYHUX €JIEMEHTIB, HEOOXITHUX IS peam3artii
CXeMH, MAaKCHUMaJIbHOI IMBHIAKOMII 1 T.n. ICHYIOTP pIi3HI METOIU CHHTE3Y
KOMOIHAIIIHHUX CXeM, cepel IKMX HalOUIbIl po3po0JICHUI KaHOHIYHHUI METOI.

[Ipu mpoekTyBaHHI MUGPOBOTO KOMOIHAIIIHHOTO MPUCTPOIO BUXIJIHE 3aBJaHHS
3a3BUYall OMUCYETHCS 3a JIOMOMOTOI0 TaOJIUIll ICTUHHOCTI. 32 HEIO0 3 BUKOPUCTAHHSIM
merony JJAH® a6o AKH® 3anucyroThcs JOTIYHI BUPA3u JJI1 BUXIJHOTO CHUTHAIY.
IToTiM MpOBOIUTHCS MiHIMI3AIlA LIMX BUPA3iB 1 CKIIAJIAE€ThCS MPHUHIIUIIOBA CXeMa
PO3pOOITIOBAIEHOTO IPUCTPOIO.

B nanuii ywac mpoekTyBaHHS LU(POBOi CXEMHU MPOBOAUTHCS Ha OJHINA 3 MOB
nporpamyBanHs cxem (AHDL, VHDL a6o verilog). Hanpuknaza, cxema "BUKITIOUHE
ABQ" Ha MoBI niporpaMmyBaHHs verilog Oy/ie BUTTSAATA HACTYITHUM YHHOM:

module ExclusiveOR (x1, x2, f);

input x1, x2;

output f;

assign f= (X1 & ~ x2) | (~ x1 & x2);

endmodule

HaiiGinpm mommpeHuMyd KOMOIHAIIMHUMU TPUCTPOSIMU €  JemudpaTopH,
mudpaTopu, CEMUCETMEHTHI Jemn(paTopu, MyJIbTUIIIIEKCOPH 1 AEMYIbTUIIIIEKCOPH,
apupMeTu4Hi cyMaTopH 1 apudmerrko-yioriuni npuctpoi (AJIIT).

Jemmdparopu nMpu3HAYAOTHCS IJI MEPETBOPEHHS JBIMKOBOTO ab0 JBIMKOBO-
JIECSATKOBOTO KOAY B Oyab-siKMi 1HIIMK KoOJ. SIK OKpeMi MIKpOCXeM 3apas
nemu@paropd  MPAKTUYHO  HE  3aCTOCOBYIOThCA.  HaBiTh  CEMUCETMEHTHI
nemudpaTopu HE 3HAXOIATh 3aCTOCYBAaHHs, TOMY IO B JaHWA 9ac B OCHOBHOMY
BUKOPUCTOBYIOTHCA MATpUYHI 1HAMKATOpU. B naHuii yac BUKOHaBY1 Aemn(paropu
pa3oM 3 MyJIbTUILIEKCOpaMU BUKOPUCTOBYIOThCA B CKiIa/l MikpocxeM nmam'sati (O3VY 1
[13Y) nnst 3BepHEHHSI 10 KOHKPETHOT KOMIPKHU TTaM'SITI.

OcobsuBicTiIO a0BiuHOrO0 jAemmudparopa € T, 10 JIOTIYHUN CUTHANI
3'SIBISETHCS TUIBKM Ha BUXOJI, IO BIAMOBIAa€ HOMEPY MABIHKOBIM KoMOiHaIIii.
YMoBHO-TpadiuHe mo3HAYEHHS AemU(paTopa HABEACHO HAa MAJIFOHKY.
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MynbTUIUIEKCOPU 1 AEMYJbTUIIEKCOPH — 1€ Pi3HI BUAM KOMYTATOpiB. Y
MyJIbTUILIEKCOpa 0araTo BXOMIB 1 OJIUH BUXIJ. Y JIeMyJIbTUIIEKCOpAa OJWH BXiJ 1
Oararo BuxoiB. | Te i iHIIE KOMOIHAUIWHUIA MPUCTPI OyAyIOTbCS HA OCHOBI
nemudparopa. Sk K04, 10 IPOIyckae ado 10 HE MPOIYCKAae Ha BUXiJA JIOTIYHUN
CUTHAJ 3aCTOCOBY€TbCs JjoriuHuid ememeHt "2U1". B  gaHwmit 4yac dacrime
3acTOCOBYIOThCSI MikpocxeMu Ha KMOII-jmorimi. Y HUX B SIKOCTI KiIHOYa
BUKOPUCTOBYIOTHCSI TOJHOBI TPAH3UCTOPH, SKI MPAIIOIOTH MOAIOHO MEXaHIYHOMY
kiouy. Tomy momiOHI CXeMH MOXHA BHKOPHUCTOBYBAaTH B SIKOCTI €JIEKTPOHHOTO
KOMYyTaTopa aHaJoroBuX CHUTHaiiB. He3amexHo Big BHYTPIIIHBOTO YCTPOIO,
MYJIBTHILIEKCOPH MakoTh OJHAKOBE yMOBHO-TpadiuHe mo3HauyeHHs. Moro npuseaeHo
Ha MaJIIOHKY
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Ha naniit cxemi Bxoau X CiIy»aThb B sSIKOCT1 1HGOpPMAaIIMHUX, BXOJIU A — aJpecH.
JIBifiKOBHMM KO, TOJJaHUI Ha aapecHI BXOJW BU3HAUA€, KWW 3 BXITHUX CHUTHAIIB X
npoiae Ha Buxin Y. [lo3nauenns y BepxHiii yactusi mikpocxemu MUX mokasye, 1110
11e MYJIbTUTIEKCOP.

[Ile ogaMM momMUpeHUM U(PPOBUM KOMOIHAIIMHOI TPHUCTPOEM € NBIHKOBUN
akymyJsaTop. BiH 3acTocoByeThcsi B CKJaal apu(METHUKO-JIOTIYHOTO MPUCTPOIO
(AJIIT), sike € OCHOBHUM OJIOKOM MIKPOIPOIECOpa, BXOIUTH 10 CKJIaAy AUCIETIEpa
nam'siTi IPakTHYHO BCIX CyYaCHUX KOMIT'IOTEpIB, MpaLOe BcepeanHi HU(POBUX
bimpTpiB. Ha HacTymHOMYy MalIFOHKY  HaBEACHO YMOBHO-TpadiyHe MO3HAYSHHS
Mmikpocxemu K155IM3 — 4oTUpUpO3psAIHOTO cyMaTopa.
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Peanizamis uudposux ¢puteTpiB Oyna 6 HeMoOxIUBa 0€3 TaKOro KOMOIHAIIITHOTO
NPUCTPOIO, SIK amapaTHUM TomHOXKyBad. [logiOHa cxema peami3yeTbcsi Ha OCHOBI
MacCHUBY JIOTTYHHUX eJeMeHTIB "21" 1 JOBIYHUX CyMMaTOpOB.
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