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Abstract: An improved Fast Fourier Transform (FFT) method was proposed to solve the lack of
information resulted from frequency resolution limitation of the FFT. Firstly, a frequency component
fmax Which is corresponding to the maximum value of amplitude F ( f,..) was searched with FFT
method, and the frequency scope around f,.. was reduced by the dichotomy. Then, the inverse
Fourier transform was used to seek a larger value of amplitude in the extent scope including the fi.x as
the center. The frequency scope will be bisected every iteration until smaller than the target
uncertainty. To prove the validity of the improved FFT method, a measured object (TGDO01) was
simulated with software Matlab. The data from the different acquisition ranges were evaluated by

FFT and improved FFT respectively, meanwhile the evaluating progress was illustrated. Moreover,

Wi B H3:2014-04-02; 81T H #1:2014-05-28.
HETH: LigHiR 290Kk L34 % B H (No. 11nm0506800)



%1 ZETA DR S < FH SO A PR o HEL I A 8 VA — ZE AR HEAE AR 2T B K 231

the topography of grating within 20 pm X 2 pm was scanned with a metrological atomic force
microscope. The results of two kinds of data evaluation were compared with each other. It shows that
the pitch of the grating under the improved FFT is (277. 84 £0. 39) nm, which is consistent to the
nominal value (278 == 1) nm very well. The simulation and experiment both prove the validity of
improved FFT method in analyzing pitches of gratings.
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Fig. 1 Flow chart of improving evaluation accuracy of FFT
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Fig. 2 Photograph of metrological atomic force microscope
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Tab. 3 Evaluation process of data in iteration
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1 3.600 00 20.720 0 277.778
2 3.600 00 20.720 0 277.778
3 3.600 00 20.720 0 277.778
4 3.596 87 20.790 0 278.019
5 3.596 87 20.790 0 278.019
16 3.597 58 20.798 9 277.965
17 3.597 58 20.798 9 277.965
18 3.597 58 20.798 9 277.965
19 3.597 58 20.798 9 277.965
20 3.597 58 20.798 9 277.965
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Tab. 4  Results of data evaluation for scanning scope of

20 pmX 2 pm by two kinds of evaluation methods
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1 277. 96
2 277.97
3 277.78 277. 90
4 277.57
5 277. 80
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