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Abstract 

This three-year group research project 

(August 1996 to July 1999)intends to 

improve the design of the present LPCVD 

process equipment. Through a combined 

numerical modeling �  experimental 

measurement and component installing, an 

improved LPCVD reactor will be 

established. Considerable attention will be 

paid to study the gas feeding system, heating 

system and growth of the Ta2O5 thin film for 

future memories. 

 

There are four individual projects in 

this group research project. The first 

individual project will improve the heating 
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and gas feeding system design, modeling the 

gas flow, improving whole LPCVD system 

design and set up the system. The second 

individual project will measure the energy 

spectral of the heating lamps and thermal 

radiation heat transfer, and meanwhile will  

conduct the thermal stress analysis of the 

wafer. In the third project a detailed 

computation model will be developed to 

calculate the net thermal radiation to the 

wafer and its influence by the arrangement 

of heating lamps. The fourth project will use 

the new reactor to grow the Ta2O5 thin film 

and analyze its properties for further 

improvement of the system. 

 

These individual projects will be 

unified together through regular iterative 

discussion and interactive tests and 

improvements of the system design and the 

thin film properties. 

 

In the second year of the study (August 1997 

to July 1998) we have completed the tests of 

gas flow and heat transfer in the rapid 

heating LPCVD reactor built in the first year 

of the study. It was noted that adding the 

thick copper plate can substantially reduce 

the temperature nonuniformity for the wafer 

and using the showerhead with finer holes 

results in better gas flow distribution. 

Besides, the intensity distribution of the 

light source was carried out. The Ta2O5 thin 

film grown from the small reactor has a very 

low dielectric constant. 

 

Keywords� LPCVD Reactor�Thin Film 

Growth�Thermal-Fluid Design 
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�Case 3��������	
 Flux��
��������� 700K 
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��  Emissivity = 0.57 

Wafer 

Flux = 9865.8 W/m2 
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�#.$%&'() Ta2O5*+� capacitance 


