AHOTALIISA

Komm’torepu 1aBHO cTany YaCTUHOIO HALIOTO XKHUTTA. BOHM BUKOPHCTOBYIOTHCS
y BCIX cdepax >KUTTA: BiJl HAYKOBUX JOCHIKEHb J0 OyXralnTepCchbKOTo OO0IiKy. 3
POKY B piK MU 0a4MMO SIK 301IbIIYEThCS O0YHMCIIIOBAIbHA MOTYXKHICTh MPOIIECOpa Ta
3MEHIIY€EThCS po3Mip TpaH3ucTopiB. OfHaK 1€l mpolec He MOXKEe TPUBATH BIYHO. 3
MEBHOTO MOMEHTY 3MEHIICHHS PO3MIpPIB CHIIIKOHOBOTO TPAH3UCTOpA 3yMHUHUTHCSA U
JUIA TOJANBIIOTO HAPOUIYBaHHS  OOYMCIIOBAJBHUX  IMOTYXHOCTEH TOBEAETHCSA
IIyKaTu ajJbTepHATHBHI pimieHHs. Came TOMY aKTyaJlbHO 3HAWTH albTE€PHATHUBU
mpolecopaM Ha eNeKTpUYHOMY HpuHIuMMi fii. HalGiasi mporpecuBHOIO B JaHOMY
IUIaH1 € TEXHOJIOTiS IPollecopa ONTUYHOTO MPUHLUIY Aii.

MeTol0 TMpOEKTY € BUBYEHHS ICHYIOUHMX peaii3aliii mpoiecopa ONTHYHOTO
OPUHIMIY [1i, AOCTIHPKEHHS MOKJIMBOCTI BIPOBAHKEHHS JAaHOI TEXHOJIOTIi Ta
po3poOKa BIACHUX peaiizaliii ONTHUYHOrO JIOTIYHOTO eneMeHTa. B poboti Oyno
PO3MVIIHYTO Ta TMPOAHATI30BAaHO Cy4YacHI peai3ailii eJeKTPUYHUX  JIOTTYHHX
€JIEMEHTIB, Ha OCHOBI SKUX Oynu chopmMoBaHi MiHIMaIbHI BHUMOTH O
JOCJIIIKYBaHUX ONTUYHUX JIOTIYHUX €JIEMEHTIB. B pe3ynbpTari JOCHIIKEHO JAeKiIbKa
peasizalliii, K1 BiIMOBIAAIOTh MOCTaBJICHUM BUMOTAM.

Pe3ynbTaTé IWIMIIIOMHOTO TPOEKTY MArOTh MPAaKTHYHE 3aCTOCYBAaHHS IS
PO3pPOOHUKIB OOUYUCITIOBANILHOT TEXHIKHU, K1 MPAarHyTh 30UIBIIUTH 11 00UUCIIOBATIbHI
MOTY>KHOCTI.

KirouoBi crnoBa: MIKpOIpoOLECOp, JIOTIUHUN €JIEMEHT, TPAaH3UCTOp, OITHKA,
¢doToHIKa, onTHUYHUIA KpucTan, iHTepdepenuis, epekr Keppa, epexr Ilokkenbca,
pe3onarop ®Pabpi-Ilsepo.

Po3mip mosicHIOBanbHOI 3alMMCKU — D5 apKylliB, MITUTh 4 uIocTpaiiid, 2
TaOMIl, 4 T0JIaTKH.



SUMMARY

Computers have been part of our lives for a long time. They are used in all
aspects of life: from scientific research to accounting. We can see how the computing
power of the processor increases and the size of the transistors decreases from year to
year. However, this process cannot last forever. From a certain moment, the size of
the silicone transistor will stop shrinking and for further grow of computing power it
will be necessary to look for alternative solutions. That is why it is important to find
alternatives to processors on the electric principle of action. The most progressive
alternative is the optical processor technology.

The purpose of the project is to study the existing implementations of the
optical processor, study the possibilities of the implementation of this technology and
develop new implementations of the optical logic element. In this work, existing
implementations of electrical logic elements were considered and analyzed, on the
basis of which the minimum requirements for the investigated optical logic elements
were formed. As a result, several implementations that met the requirements have
been investigated.

The results of the diploma project are practical for the developers of computer
technology, which want to increase its computing power.
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AHOTALIUSA

KomnproTepsl 1aBHO cTalld 4acThIO Hallel XU3HU. OHU UCMOJB3YIOTCSA BO BCEX
B cepax JKU3HU: OT HAYYHBIX HCCIEIOBaHUMN 0 Oyxranrepckoro yyera.l3 roma B
roJ Mbl BUJIUM, KaK YBEIIMYUBATHCA MOIIHOCTH MPOLIECCOPA U YMEHBIIAETCA pa3Mep
TPaH3UCTOPOB. TeM He MeHee OTOT IMpPOLECC HE MOXKET IauTca BedHo. C
ONPEAECTEHHOTO0 MOMEHTAa YMEHBIICHHE pa3Mepa CHIMKOHOBOTO TpPaH3UCTOpa
OCTaHOBUTCS M JUISl JAJIBHEWIIETO HapallWUBaHUS MOIIHOCTEW MNPUAETCS HUCKATh
albTEPHATUBHBIE pelIeHHs. VIMEHHO NO3TOMY aKTyaJbHO HAWTH AJIbTEPHATUBY
MpoIeccopaM Ha 3JIEKTPUUECKOM MpuHIUIe aeiicTBus. Hanbonee mporpeccuBHOM B
ATOM IUIAHE BBITJAIAT TEXHOJOTHS IPOIECCOPOB HA ONTUYECKOM IPUHIIUIIE
JNECUCTBHS.

[lenpr0 JTaHHOTO TPOEKTa SIBISATHCS H3YYCHHE CYIISCTBYIOIIMX pPealu3alnuit
ONTUYECKOTO TPOIECCopa, HCCIEIOBAaHNE BO3MOKHOCTH BHEAPEHUS JTAaHHOU
TEXHOJIOTUU U pa3pab0TKa COOCTBEHHBIX peau3alfii ONTHYECKOTO JIOTUYECKOIro
anemeHTa. B poGore OBLIO paccCMOTPEHbI M TMPOAHAIM3UPOBAHBI COBPEMEHHBIC
peanu3aliy JIOTHYECKUX JJIEMEHTOB, Ha OCHOBE KOTOPBIX OBUTM CHOPMHUPOBAHBI
MUHUMAJIbHbIE TPEOOBaHUS K MCCIEIyEeMbIM ONTUYECKUM dJeMeHTaM. B pesynbrare
WCCIIEIOBAaHbl HECKOJIbKO  pealu3aliid, KOTOpbleé OTBEYAIOT IOCTaBICHHBIM
TpeOOBaHUSIM

PCSYJIBTaTBI JAUILUIOMHOI'O IIPOCKTa HMMCIOT IMPAKTHUYCCKOC IIPHUMCHCHHUC I
p33pa6OT‘-II/IKOB BBIYHCJIMTEILHOU TCXHUKH, KOTOpBIG CTPCMUTLCA YBCIUMYHNUTDH ee
BBIYUCJIIUTCIIBHYIO MOIMHOCTD

KiroueBbie clioBa: MHUKpPOINPOLIECCOP, JOTUYECKUM DBIEMEHT, TPaH3UCTOp,
onTuka, (POTOHUKA, ONTUYECKUI KpucTaiul, uaTepdepenuus, 3bhdext Keppa, apdext
[Tokkenbca, pesonatop Padpu-Ilsepo.

Pa3mep nosicHUTENbHOW 3alMCKU — 95 CTpaHHUll, COAEPKUT 4 WILTIOCTpauui, 2
TaOIUIIbI, 4 TIPUITOKCHUS.



