EXTENDED ABSTRACT

It has long been understood that the thermoreflectance coefficient (C TR ) varies as a function of light wavelength and material composition. More recent investigations of typical multi-layered electronic devices have uncovered that C TR is also influenced dramatically by the presence of a surface passivation (transparent) layer [1]. It is believed that the effective C TR is made up of a combination of an intrinsic value and a contribution resulting from the interference of the light beams reflecting from the interfaces of the layers in the light path. To provide an example of this effect, the C TR of a poly-silicon heater pad covered by a transparent oxide layer (lighter shaded rectangle in Fig. 1) is shown in Fig. 2 over a wide range of visible light wavelengths. The pattern of the curve is indicative that the intrinsic thermoreflectance response of the polysilicon is modulated by an additional component resulting from the interference of the light reflected from the material interfaces within the light penetration depth. 
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Fig. 1 Poly-Si heater pad

This investigation is targeted at determining the effective C TR for composite structures typically found in microelectronic devices; namely, transparent passivation layers covering either semiconductor or metallic materials. The C TR measurements are made with a system that the authors built for measuring the C TR coefficient at different wavelengths of probing light. A schematic of the system is shown in Fig. 3. The system uses a thermoelectric element to heat up the sample under test with a thermocouple temperature control while illuminating the sample surface at a specific wavelength with a multiwavelength light source. The light from the light source goes through the chopper blades and the fixed 
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  Fig. 2 Thermoreflectance of the poly-Si covered with SiO 2 layer

Fig. 3

 3 Fig. 3 Schematic of the C TR measurement system
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 4 Fig. 4 Schematic of sample under test
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