Journal of the Korean Institute of Electrical and Electronic Material Engincers, Vol. 17, No. 7, p. 691, July 2004.

MnO.2| M XjAte] 2 ststAgtol njxl= Hol2E5 HIL9

fol
]

Effect of Transition Metal Dopant on Electronic State and
Chemical Bonding of MnO2

1a 1 i 2
oS8 ABM MY YF

(Dong-Yoon Lee'?, Bong-Seo Kim', Jae-Sung Song', and Yang-Soo Kim?)

Abstract

The electronic state and chemical bonding of B-MnQO: with transition metal dopants were
theoretically investigated by DV-X. (the discrete variational X.) method, which is a sort of the first
principles molecular orbital method using the Hartree-Fock-Slater approximation. The calculations were
performed with a (MnisMOss) ™™ (M = transition metals) cluster model. The electron energy level, the
density of states (DOS), the overlap population, the charge density distribution, and the net charges,
were calculated. The energy level diagram of MnO: shows the different band structure and electron
occupancy between the up spin states and down spin states. The dopant levels decrease between the
conduction band and the valence band with the increase of the atomic number of dopants. The
covalency of chemical bonding was shown to increase and ionicity decreased in increasing the atomic
number of dopants. Calculated results were discussed on the basis of the interaction between transition
metal 3d and oxygen 2p orbital. In conclusion it is expected that when the transition metals are added
to MnQO: the band gap decreases and the electronic conductivity increases with the increase of the
atomic number of dopants.
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independent = sites,

rutile MnO: crystal.
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Fig. 1. The MnuuMOs) ™ cluster model used

for the electronic state calculations.
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