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ABSTRACT 

A rigorous analysis of a multilayered polysilicon laminated system, constructed by alternating deposition of low-pressure chemical vapor deposition (LPCVD) polysilicon at two different temperatures is presented. ….

INTRODUCTION

The MultiPoly™ process has been developed for producing polysilicon films with near-zero stress, near-zero stress gradients, and very low surface roughness, with a maximum process temperature of 615°C [1]…..

STRESS ANALYSIS OF THE MULTILAYERED POLYSILICON

Two are the driving forces for straining the laminated system: The first is the mismatch between the thermal expansion coefficients of the ‘sandwiched’ silicon wafer and the two SiO2 layers from both sides. The relevant properties of the silicon and the SiO2 are shown in Table 1. Since the glassy temperature of the SiO2 is 600OC, we assume that the stresses are starting to generate at this temperature.  The second driving force for straining is presumably resulting from density gradients along the thickness of the individual layer, both expressed in z), which is the subject of the current calculations. A detailed formulations to determined z) is described in [11].

_______________________________________

E
  

      

  [GPa]
        -     [10-6oC -1]     -
_______________________________________


Si
       160
    0.22
       3.0      -1.8.10-3
 _______________________________________

Table 1. The mechanical properties of Si, SiO2 and Polysilicon used in this work. is the result of contraction in the first two materials, and calculated as if the temperature was decreased by 600OC.
DETERMINING (z), THE DRIVING FORCE

….. The results of the numerical procedure were compared with the stress obtained by Stoney Equation, in its incremental form:
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DESIGN OF MULTILAYERED POLYSILICON

The most important parameter, within the context of the current investigation, is the radius of curvature of the layered device, resulted mainly from the residual stresses in the multilayered due to mismatch in properties. This parameter dictates the functionality of the layered system, being flat or curved. Of major importance are the number of layers and the thickness of an individual layer, which control the radius of curvature, but also affect the cost effectiveness of the process and the device…..
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Figure 4. Variation of the radius of curvature (in mm) as a function of variations of the thickness of the fourth and eighth layers of fabricated  [0.5 1.0 0.3 1.0 0.35 0.75 0.5 0.6] m multilayered mirror device. 

Figure 3. The radii of curvatures (in meters) as a function of the variation in thicknesses of the fourth and eighth layer in eight layers structure.  
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