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Structural and electrical properties of iron-silicide thin film _'
resistor deposited by cosputtering

SORIMACHI Yoshio*

Abstract

The electrical and structural properties of cosputtered Fe-Si films are investigated in'the composition
range from 48 to 68 at.%Si. The values of sheet resistance and TCR for the 1000A thick films are 20Q ~30K
Q and +200~—4000ppm/ C, respectively, depending on the compositions. Especially, zero TCR film is
formed at a composition of 54 at.%Si, and the film structure is considered to consist of particles of FeSiz
(negative TCR) in a matrix of FeSi (positive TCR). The values of thermoelectric power of the films are as -

less as the values of TazN films.

The resistivity and TCR of the films are independent of film thickness,

therefore the sheet resistance of the films with zero TCR can be increased by reducing film thickness. The

surfaces of the films were relatlvely smooth.
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Figure 1 : Formation temperature dependences of
sheet resistance and TCR for the Fe/Si films.
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Table 1 : Formation phase annealed at various

temperatures
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Figure 2 . Annealing temperature dependences of
sheet resistance for cosputtered Fe/Si films.
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* Figure 3 : Composition dependences of sheet
resistance for the cosputtered Fe/Si films.
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Figure 4 : Composition dependences of TCR for the
cosputtered Fe/Si films.
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Figure 5 : Resistacnce temperature characteristics for
the cosputtered Fe/Si films.
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cosputtered Fe/Si films.
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Figure 7 : Film thickness dependences of sheeet
resistances for the cosputtered Fe/Si films. -
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Figure 8 : Film thickness dependences of TCR for the
cosputtered Fe/Si films.
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Figure 10 : The film structure model for the
cosputtered Fe/Si films. . ..
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Figure 12 : Composition dependences of sheet
resistance for the Fe/Si films.
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Figure 14 : Composition dependences of
thermoelectric power for the Fe/Si films.
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