
MANSIC yvelasTvis 
 
siliciumis karbidi   
 
siliciumis karbidi  SiC,  agreTve cnobili rogorc karborundi an moisanite 
(frangi mecnieris dr. henri moisanis pativsacemad, romelmac pirvelma 
aRmoaCina is 1905 wels), aris myari naerTi, romelic Seicavs 50%-s  
naxSirbads da 50%-s siliciums. bunebrivad SiC mcire raodenobiT gvxvdeba 
gansakuTrebul geologiur adgilebSi, rogoricaa almasis Semcveli 
madnebi, vulkanuri kraterebi; aseve igi gvxvdeba zogierTi tipis 
meteoritebSi. faqtiurad msoflioSi gayiduli siliciumis karbonati aris 
xelovnuri. 
 
es masala erTdroulad aris rogorc keramika, aseve naxevargamtari 
gansakuTrebuli TvisebebiT. is aris Zalian mtkice (TiTqmis iseve mtkicea 
rogorc almasi), qimiurad inertuli; medegia maRali temperaturebis 
(>1000°C), daJangvis  da eqstremaluri garemo pirobebis mimarT. mas gaaCnia 
maRali siTbogamtaroba, imdenad maRali, rom SeuZlia siTbos 
gamonTavisufleba liTonis msgavsad. mravali aTeuli wlebis ganmavlobaSi 
warmoebaSi is gamoiyeneboda rogorc mapolirebeli (karborundum kompaniis 
ZiriTadi produqti), magram dResdReobiT misi gamoyeneba gafarTovda da 
igi gamoiyeneba  kosmosSi (maRali temperaturis Zravebi, damamuxruWebeli 
diskebi), kompozitebSi, specifikur filtrebSi da gamaxurebel elementebSi.   
 
ukanasknel xanebSi  SiC-is kristalebs iyeneben saiuveliro saqmeSic, 
moisanites saxeliT, radgan misi optikuri Tvisebebi Zalian axlos aris 
almasis TvisebebTan. magram SiC-is kristalebis gamoyenebis ZiriTadi sfero 
aris eleqtronika. marTlac, SiC-gan damzadebuli eleqtronuli 
xelsawyoebi muSaoben maRal temperaturebze, maRal simZlavreebze, maRal 
sixSireebze da eqstremalur garemo pirobebSi, gansxvavebiT sxva 
naxevargamtarul masalebze damzadebuli xelsawyoebisgan (siliciumi, 
germaniumi, galiumis arsenidi). magram, imisaTvis rom miviRoT SiC-is 
kristalebi misTvis damaxasiaTebeli eleqtronuli TvisebebiT, 
mniSvnelovania maRali kristaluri  xarisxis  nimuSebis gazrda.  
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SiC kristalis zrda 
kristali aris myari nivTiereba, romelic Sedgeba regularulad da 
periodulad Calagebuli atomebisagan. TiTqmis yvela myar sxeuls 
(liTonebs, Senadnobebs, keramikebs, marilebs, plastmasebs) SesaZlebelia 
hqondes kristaluri struqtura Tu SesaZlebelia atomebis 
organizaciisTvis aucilebeli pirobebis miRweva. zogierT SemTxvevaSi, 
garkveuli energia (siTbo an wneva) unda gadaeces atomebs, imisaTvis rom 
xeli SevuwyoT maT regularul ganlagebas samganzomilebian meserSi. 
Cveulebriv, bunebaSi aRmoCenili kristalebi Seqmnilia spontanurad, magram 
aseTi zrdis procesi qmnis didi raodenobis defeqtebs (struqturuli 
defeqtebi, sxva nivTierebis CanarTebi). radganac eleqtrul industrias  
sWirdeba maRali xarixsis mqone SiC-is kristalebi. imisaTvis rom 
gavzardoT miRebuli nimuSebis eqsploataciis maxasiaTeblebi, Semdgomi 
zrdisa da gawmendisTvis sawyis nimuSebad ZiriTadad gamoiyeneba 
spontanurad gazrdili saukeTeso kristalebi. gamomdinare aqedan 
gamoiyeneba  zrdis teqnika, romelsac ewodeba epitaqsia (berZnuli 
sityvidan “epi=zemoT” da “taxis=mowesrigebulad”), romlis drosac 
gamoiyeneba garkveuli reagentebi sawyisi nimuSebi.  
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aRsaniSnavia, rom atomebis Calagebis perioduloba (samganzomilebiani 
atomuri mesrisTvis) kristalebSi, xSirad damokidebulia kristalizaciis 
pirobebze. yvelaze cnobil magaliTs warmoadgens naxSirbadi, romelsac 
SeuZlia warmoqmnas rogorc  grafiti (naxSiri) zomieri temperaturisa da 
wnevis pirobebSi, aseve almasi maRali temperaturis da wnevis pirobebSi. 
sxvadasxva formiT kristalizaciis unars ewodeba polimorfizmi. 
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SiC warmoadgens polimorfizmis specialur SemTxvevas, romelsac ewodeba 
politipizmi, sadac Calagebis Tanmimdevrobis Secvla xdeba mxolod 
samganzomilebiani mesris erTi gamorCeuli mimarTulebiT. am specifikuri 
Tvisebebidan gamomdinare, romelic saSualebas iZleva am mesris TiTqmis 
usasrulo cvlilebis saSualebas, SiC-is 10 politipi aris aRmoCenili.    
 
Tumca, mxolod 3 maTganis miReba xdeba Cveulebriv, didi stabilurobis 
gamo. maT ewodebaT 6H-SiC, 4H-SiC da 3C-SiC (H da C miuTiTebs kristalis 
simetrias, H heqsagonaluri da C kuburi). garda eleqtronuli Tvisebebisa 
am politipebis bevri fizikuri Tviseba identuria. eleqtronuli 
xelsawyoebisTvis, TiToeul politips aqvs Tavisi specifikuri 
upiratesoba. mag, 4H umjobesia maRali simZlavrisa (mag, maRali Zabvis 
eleqtruli ganawileba) da maRali temperaturisaTvis (mag. manqana an 
TviTmfrinavis Zrava), maSin roca 3C ukeTesia maRali sixSirisaTvis (mag. 
radari). 
 
 

 
 
 atomebis Calagebeba SiC-is ZiriTad politipebSi 

 
3C-SiC-is maRali Termuli stabilurobis gamo, kristalis zrdis 
uzrunvelsayofad, saWiroa masalas gadavceT didi energia. gamomdinare 
aqedan, zrdis meTodebi, romlebic Cveulebriv gamoiyeneba moiTxovs 22000C-
ze maRal temperaturebs. aseTi maRali temperaturis dros rTulia zrdis 
procesis kontroli. amasTan erTad, kristalizaciis aseT pirobebSi 
SesaZlebelia mxolod heqsagonaluri politipis (6H da 4H) miReba, 3C aris 
stabiluri dabal temperaturaze (<20000C), sadac energia romelic 
gadaecema atoms ar aris sakmarisi kargi xarisxis mqone kristalebis 
zrdisaTvis. 
 
amitomac, dRemde gayidvaSi ar aris kargi xarisxis mqone 3C-SiC 
kristalebi, romlebic SesaZlebelia gamoyenebuli iqnas  eleqtronikaSi, 
maSin roca 4H da 6H kristalebis SeZena SesaZlebelia sxvadasxva 
kompaniebidan. 
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kuburi 3C-SiC kristalebis zrda: 
 
3C-SiC-is eleqtronikaSi gamoyenebisaTvis, saWiroa gadavwyviToT  
2 mniSvnelovani sakiTxi.  
 
1) 3C epitaqsiisTvis vipovoT adekvaturi sawyisi kristali (marcvali) 
(radgan ar arsebobs maRali xarisxis mqone 3C kristalebi) 
2) ganvaviTaroT zrdis axali meTodi, romelic xels Seuwyobs kargi 
kristaluri xarisxis mqone 3C nimuSebis (defeqtebis dabali koncentracia) 
miRebas dabal temperaturebzec ki (3C-is stabilizaciisTvis). rac Seexeba 
sawyis nimuSebs, kristaluri siliciumi farTod aris Seswavlili SiC 
epitaqsiisaTvis, magram miRebuli 3C masala iyo yovelTvis dabali xarisxis. 
konkretul pirobebSi 6H da 4H politipebi SeiZleba gamoyenebul iqnan 
rogorc marcvlebi 3C epitaqsiisTvis, magram fenebi yovelTvis Seicaven 
didi raodenobis defeqtebs. dReisaTvis evropaSi viTardeba zrdis axali 
meTodebi, romelic gamiznulia 3C politipebis misaRebad. maT warmoadgines 
Zalian imedismomcemi axali Sedegebi. zog SemTxvevaSi miiReba kargi 
xarisxis mqone 3C fenebi (sisqe ramdenime mikrometri, 10-6 mkm) 6H (an 4H) 
bazaze, maSin roca sxva SemTxvevaSi xdeba ufro sqeli 3C masalis 
(ramdenime aseuli mikronidan ramdenime mm sisqemde) miReba, romlis drosac 
SenarCunebulia qveda 3C fenebis xarisxi. saerTaSoriso doneze ar aris 
realuri konkurenti romelic  msgavs teqnikas iyenebs, rac imas niSnavs 
rom evropa aris mowinave am specifikur TematikaSi da mTavar rols 
TamaSobs.  
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MANSIC-is miznebi 
warmodgenili MANSIC konsorciumi aerTianebs jgufebs, romlebic 
anviTareben zrdis aseT axal teqnikas da sxva evropul laboratoriebs 
SiC-s eleqtronikis sferoSi saerTaSorisod aRiarebuli gamocdilebiT. es 
erToblivi Zalisxmeva ueWvelad uzrunvelyofs ganvaviTaroT ukeTesi 
(vidre faqtiurad komerciuli produqtia) xarisxis mqone kristaluri 3C-
SiC-is alternatiuli  evropuli komerciuli wyaro, aseTi gaumjobesebuli 
masala pirvelad gamokvlevuli da Semowmebuli iqneba (dawyebuli 
zedapiris polirebidan xelsawyos miRebamde), eleqtronuli xelsawyoebis 
gaumjobesebis/Seqmnis mizniT. 
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aseTi kompleqsuri da urTierTdakavSirebuli samecniero proeqti aris 
saukeTeso safuZveli axalgazrda mecnierebis momzadebisTvis myari 

sxeulebis fizikis dargSi. doqtorantebi da axalgazrda mecnierebi 
gaivlian treinings sxvadasxva sferoebSi: zrdis axali teqnikidan, 
naxevargamtaris daxasiaTebamde da elentronuli xelsawyos miRebamde. 
vorkSopebi da saswavlo skolebi organizebuli iqneba, imisaTvis rom 
axalgazrda mecnierebs mivawodoT aucilebeli samecniero codna da 
saSualeba mivceT warmoudginon maTi samuSao da samecniero Sedegebi 
samecniero sazogadoebas. 
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