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Study of High Dose Nitrogen lon Implanted Layer on
Silicon Surface
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Abstract

This paper presents a study of the high resistivity layer formed by high dose
nitrogen ion implantation on silicon surface. This study will be helpful in adopting ion
implantation in the isolation technology for semiconductor integrated eircuit.

N-type monocrystalline silicon with resistivity of 0.5 Q-em and <111> orientation
is used as a substrate. The implantation energy used is 80 keV with high dose 1~2X
10¥ em™. After the implantation and annealing, a high resistivity layer with good
stability in physical, chemical and electrical properties is formed on the surface of the
substrate.

The crystal structure and the stoichiometry is analyzed by means of Auger elee-
tron spetroscopy (AEX), Rutherford channeled and nonchanneled backscattering, in-
frared Fourier spectrometer and X-ray photo-electron speetroscopy.

The results prove that the implanted nitrogen ions have a Gaussian-shaped distri-
bution and the amorphous nitride layer may consist of a matrix of silicon nitride and
silicon.

The sume results ean be obtained by high dose nitrogen ion implantation on P-
type 8~10 Q-em silicon surface.
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