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Research on Large-Range Measurement Based on Grinding Technology
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Abstract : Silicon carbide has become a representative material for the third—generation semiconductor due to its

unique material properties and chemical stability. However, its maximum grinding thickness can be up

to 50 times that of traditional silicon materials, making conventional measurement methods inadequate

for corresponding requirements. Therefore, there is an urgent need to develop a high—precision, large—

range measurement mechanism. This paper introduces the measurement principles and implementation

methods for ultra—thick product grinding processes, with a focus on how to extend the measurement

instrument's range through a lifting mechanism. The displacement sensor designed based on this

structure achieves a measurement range of 0 - 50 mm and a precision of +3 pm. Experimental

results demonstrate that this structure exhibits excellent real-time online measurement and processing

performance in ultra—thick product grinding processes, showing broad application prospects.
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(mm) (mm) (mm) (mm) | & (mm) |(mm) | (mm) ff (mm) | (mm) (mm) (mm) (mm)
1 1.0001 0.0001 14 14.0041 0.0041 27 27.0103 0.0103 40 40.0157 0.0157
2 1.9986 -0.0014 15 15.0041 0.0041 28 28.0103 0.0103 41 41.0158 0.0158
3 3 0 16 16.0042 0.0042 29 29.0111 0.0111 42 42.017 0.017
4 4.0005 0.0005 17 17.0057 0.0057 30 30.011 0.011 43 43.0168 0.0168
5 5.0001 0.0001 18 18.0066 0.0066 31 31.0119 0.0119 44 44.0175 0.0175
6 5.9999 0.0001 19 19.0068 0.0068 32 32.0123 0.0123 45 45.0181 0.0181
7 7.0015 0.0015 20 20.0072 0.0072 33 33.012 0.012 46 46.0183 0.0183
8 8.0013 0.0013 21 21.0079 0.0079 34 34.0123 0.0123 47 47.0188 0.0188
9 9.0017 0.0017 22 22.0078 0.0078 35 35.0134 0.0134 48 48.0195 0.0195
10 10.002 0.002 23 23.008 0.008 36 36.0133 0.0133 49 49.0194 0.0194
11 11.003 0.003 24 24.0084 0.0084 37 37.014 0.014 50 50.0209 0.0209
12 12.0034 0.0034 25 25.0096 0.0096 38 38.0143 0.0143
13 13.0029 0.0029 26 26.0099 0.0099 39 39.015 0.015
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4 4.001 17 16.999 30 29.9996 43 42.999
5 4.999 18 17.999 31 31 44 44.001
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11 10.999 24 24 37 37.001 50 50.0001
12 12.001 25 25.001 38 38.001
13 13 26 26 39 39.001
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1 1.01 14 14.012 27 27.015 40 40.017
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