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Abstract Methods Conclusions
Siloicon oxynitride is used by the semiconduF:tor industry as the e first DFT calculation of dangling bond free SiO,N, with low
oxide for mordern MOSFETs. For a low nitrogen concentration . . . nitrogen concentration
the theoretical calculation of electronic properties is difficult due classical MC [3] was used to get a starting point for the amorphous structures | | o
to large unit cells and amorphous structures. e classical pair potenitals have been calculated with GAUSSIAN [4] ¢ all HNCICASINg amorphous charactor of the structure with in-
Using ab initio density-functional theory the influcene of electrical CPMD [1] geometry optimization of amorphous structures creas.mg .mtrog.en (?ontent WS obs.erved |
inactive nitrogen in a silicon oxid matrix was investigated. We . . . e detailed investigation of changes in the density of states
, , ABINIT [2] calculation of electronic properties . o
report the calculated values of the total energies, density of states, . . . . . e it was shown that the GW Approximatian lead to good results
band gap and dielectric constant for different concentrations of e DFT-LDA TM-Pseudopotentials|5], plainwave basisset = total energie, density for the band gap
nitrogen. By classical MC and CPMD approximate unit cells of states . .
. . e good agreement between experimental and theoretical results
were obtained for the amorphous structures. The exact value for e GW correction of the LDA band structure = band gap for diclectric constant
the band gap was calculated by means of the GW-method and the e Response Function = dielectric constant
dielectric response was calculated in the framework of first order
pertubation theory as implemented in the ABINIT program.
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@ . e new states inside the orignal band gap e the LDA is known to underestimate the band gap of
of a-quarz at top of the valence band semiconductors
Ney, Angle Distribution e the bottom of the conduction band re- e the band gap for the amorphous structures is smaller
' ' ' ' ' ' SIS mains unchanged as the one for the crystalline phases
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------ Si-0-Si| 7 e cnergy level of the N 2s states is about e GW Method leads to good agreement with experi-
| -14eV mental results
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