
EPR AND OPTICAL STUDY OF SiO2 FILMS

IMPLANTED WITH GERMANIUM IONS

V.Ya. Bratus', M.Ya. Valakh, E.G. Gule, S.M. Okulov,

V.O. Yukhymchuk

Institute of Semiconductor Physics,

Nat. Acad. Sci. of Ukraine

(45, Nauky Prosp., Kyiv 03028, Ukraine;

e-mail: v_bratus@isp.kiev.ua)

S u m m a r y

Electron paramagnetic resonance (EPR) and photolumi-

nescence (PL) have been used to study SiO2 �lms grown

by thermal oxidation of silicon substrates and possess-

ing either a homogeneous distribution or that close to

a Gaussian one of implanted Ge atoms. The E0


centers

connected with oxygen vacancies in SiO2 and the defects

induced by replacing Si atoms in the matrix sites by Ge

ones have been identi�ed as dominant paramagnetic de-

fects. Among the latter, the Ge E0 and Ge(2) centers, as

well as the germanium peroxy radical Ge PR, have been

recognized. The fact that the concentration of defects in

specimens with a homogeneous distribution of Ge atoms

was an order of magnitude lower than that in specimens

with a Gaussian distribution has been explained by a dy-

namic annealing of defects during the multiple implan-

tation. The revealed correlation between the intensity

variations of EPR spectra and PL bands peaked at 1.94,

2.00, and 2.20 eV, which took place at annealing, testi�es

to that those bands are of the defect nature. At the same

time, the PL band with a maximum at 2.32 eV, which

appeared after annealing at 900 ÆC, has been connected

with the formation of Ge nanocrystallites in SiO2.


