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Abstract: With the miniaturization of electrical devices, the problems caused by heating effect make increaseing the
thermal conductivity and decreaseing the interfacial thermal resistance become an critical factor to improve the reliability of
thin film devices. So, it is crucial to characterize the thermal properties of thin film devices in electronics industry. Barium
Titanate (BTO) is an inorganic compound of the perovskite type with a high dielectric constant, and has been widely used in
electronics industry. By developing a 3w measuring system, the thermal conductivities of BTO samples prepared by polymer
assisted deposition on SiO, thin films were measured. By employing the relation between thermal conductivity and thermal
resistance in thin films with different thickness, the BTO’ s thermal conductivity is 5. 63 W/mK, and the interfacial thermal
resistance between BTO and Si0, is 2. 13 x 10 * m*W/K.
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Fig. 1  Schematic circuit diagram of the measuring system
to measure the V3, of the electrode metal line on

thin film sample and its improving circuit
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Fig. 3 The f-V;,, and corresponding f-A relations of a SiO, sample with low temperature coefficient resistances equals

9 kQ.
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Fig. 5 The measured Vs, as a function of frequency with different layers
5.6 7.2
54 f-V, (4 layers in H,) ] f-V,, (6 layers in H,) Bl 7.2L f_v, (8 layersin H,) ]
_ 6.9 69
3 ~.6.6 ~%6.6
> 5.0 3 N
4.8 6.3 6.3
4.6} . . . . ) . ) ) 6.0
150 200 650 900 O 150 400 650 900 150 400 650 900
Frequenct / Hz Frequenct / Hz Frequenct / Hz
Fl6  ANIF])ZEL BTO WA #A- 5 5 B A A (1 B AL DG 3R
Fig. 6 Thermal conductivity of BTO Samples as a function of frequency with different layers
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Table 1 BTO samples with different thickness annealing in H, atmosphere and their thermal resistances
Layers D, BTO/nm o/C -1 N/ (W/mK) R/ (m*K/W)[D/A,]  Ri=Rigsio,-si = (Disiopnisio, )/ (m*K/W)
4 50 1.299 x10 -3 1.34 2.617 %1077 3.05x10°8
6 70 2.20x1073 1.40 2.643 x10 77 3.31x1078
8 90 1.82x1073 1.45 2.689 x 10’ 3.76 x10 78
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