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KREMNIY YUZASIDA NANOFAZALI CU15SI4/SI PLYONKALARINING SHAKLLANISHI 
VA ULARNING ELEKTROFIZIK XUSUSIYATLARI 

 
FORMATION OF NANOPHASE CU15SI4/SI FILMS ON THE SILICON SURFACE AND 

THEIR ELECTROPHYSICAL PROPERTIES 
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Annotatsiya 

Ushbu maqolada monokristall kremniy yuzasida yupqa Cu15Si4 plyonkalarning hosil bo'lishi, ularning sirt 
morfologiyasi va plyonka hosil bo'lish mexanizmi haqida ilmiy ma'lumotlar keltirilgan. Magnetronli purkashning turli 
usullaridan foydalangan holda metallar va silitsidlarning nanoplyonkalarini hosil qilish mexanizmi tushuntirilgan. 
Plyonkalarning qalinligi SEM yordamida o'lchandi. Elementlarning tarkibi energiya dispers spektri yordamida aniqlandi. 
Sirt morfologiyasi lazer konfokal mikroskop yordamida tekshirildi. Elektr xususiyatlari SBA-458 yordamida aniqlandi. 
Optik xususiyatlar IQ spektrofotometr yordamida tahlil qilindi. Mis silitsid plyonkasi hosil bo'lishi mis kristall o'lchamiga va 
taglik haroratiga bog'liq bo'lib, 467oC haroratda 130 nm qalinlikdagi mis qatlami ostida 75 nm qalinlikdagi Cu15Si4 
plyonkasi hosil bo'ldi. Ushbu tadqiqot metall oksidli yarimo'tkazgichli tranzistorlar va yuqori tezlikdagi integral 
mikrosxemalar (IS) ish faoliyatini yaxshilash uchun mis kremniydan foydalanish imkoniyatlarini ko'rsatdi. 

Abstract 
This paper presents scientific information on the formation of Cu15Si4 thin films on the surface of single-crystal 

silicon, their surface morphology and the mechanism of film formation. The formation mechanism of metal and silicide 
nanofilms using different modes of magnetron sputtering is explained. The film thickness was measured using SEM. The 
elemental composition was determined by energy-dispersive spectroscopy. The surface morphology was investigated 
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using a laser confocal microscope. The electrical properties were determined using SBA-458. The optical properties 
were analyzed using an IR spectrophotometer. The formation of copper silicide (Cu) film depends on the copper crystal 
size and substrate temperature, and at 467oC, 75 nm thick Cu15Si4 film was formed under 130 nm thick copper layer. 
This study demonstrated the potential of using copper sputtered silicon to improve the performance of metal-oxide-
semiconductor transistors and high-speed integrated circuits (IS). 

 
 -  

Kalit so'zlar: mis silitsid, nanoplyonka, nanofaza, ion-plazma. 
Key words: copper silicide, nanofilm, nanophase, ion-plasma. 
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