F3M 3F x70| p+ M22 uope| BF 28 [ x
Sxoll olxE o 80 -9- 1

The Effects of the Drive—in Process Parameters on the Residual Stress
Profile of the p+ Silicon Thin Film

B E B - HFET-2HET
(Ok-Chan Jeong * Tae-Gyu Park + Sang-Sik Yang)

Abstract - The paper represents the effects of the drive-in process parameters on the residual stress profile of the p+
silicon film. Since the residual stress profile is not uniform along the direction normal to the surface, the residual stress
is assumed to be a polynomial function of the depth. All the coefficients of the polynomial can be determined by
measuring of the thicknesses and the deflections of cantilevers and the deflection of a rotating beam with a surface
profiler meter and a microscope. As the drive-in temperature or the drive-in time increases, the boron concentration
decreases and the magnitude of the average residual tensile stress decreases. Then, near the surface of the p+ film the
residual tensile stress is transformed into the residual compressive stress and its magnitude increases.
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Fig. 1 The beam deflection variation by the before(the upper
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Fig. 2 The etch process of the cantilevers with various
thicknesses.
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Fig. 3 The fabrication process of the structures for the
residual stress measurement.
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Table 1 The drive-in process conditions of the samples.
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(@) 21 & 3=,
(a) the rotating beam.

(b) Qg8 T=x,
(b) the cantilevers.
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Fig. 4 The photograph of the fabricated stress measurement

structures.
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Table 2 The vertical deflections and the thicknesses of the cantilevers and the average residual stresses obtained from the

rotating beams.

Type 1 Type 1I Type I Type IV
Sample
A 2.3 150 21 150 1.7 118 14 118
B 2.5 186 23 166 1.8 142 16 148
C 2.7 202 24 184 2.0 178 1.9 162
D 2.8 224 26 204 2.2 205 20 189
E 30 256 2.8 244 24 230 22 216
gavg 45 MPa 25 MPa 15 MPa 8 MPa
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Fig. 5 The boron concentration profile obtained by T-SUPREM
simulation.
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Table 3 The determined coefficients of the residual stress
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profile polynomial.

ay a; as
Type I 54.1 -15.8 -9.1
Type I 324 -15.1 -7.4
Type II 249 -14.7 -9.9
Type IV 155 -135 ~15
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