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Surface Measurement of Microstructures Using Optical Pick-up Based Scanner
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Abstract: The issue of inspection and characterization of microstructures has emerged as a major consideration in
design, fabrication, and detection of MEMS devices. However, the conventional measurement techniques, including
scanning electron microscopy (SEM) imaging, atomic force microscopy (AFM) scanning, and mechanical surface
profiler, require often destructive process or may be difficult to measure with a wafer scale. In this paper, we
characterize the surface profiles of microstructures using an optical scanner based on a DVD pick-up module. Scanning
images of the microstructures are successfully generated using the intensity of reflected light from different depths of
the surface profiles, based on the focus error signal (FES) from photodiodes. It is shown that the proposed optical
scanner can be used as an alternative measurement system with high performance and low cost, compared to
conventional measurement techniques.
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Fig. 4 Measurement of the focus error signal from PD

A2l o ZF v Al E LS 300nm, 600nm, 1um,
2um, 6.5um, 15pum, 30pm 2] A2 UE Eol=
2% go]v(wafer)S 7142 ZH(dry etching)dl4]

A2 sk T

32 olMTxz=9 =0l 58 A
Mz e ol mAlTEEe ]&lﬂ 7 M
4 A=A o|HE 2HoAd SHEI &
AlQlZ} LD Power = =33}t Flg 3
2D oW A& Ium 9o HA I S(spatial
resolution) s Z¥=t}. El)
A=Y Fol
il FES & —Xqﬂoi”ﬂ oS HESSITh
oro] FAlo A B FES Yt #h& FxE9] ol
wel WekskA "oke 3Es ¢ Ak ol&
Hegdow 2w 1) Fgaol e} gk

A FE=e Fold wWE FES o Hddk=
Tl olE  FHAASH(least square  method)E
ARgate] A A3 gold E HShgks ol 9

FHom e 4 gk,
F(x)=262xe "2 —267.8xe 2 158

ns FxE0 ¥W A 75

T T T T T T T
: : : : Averagevalue:
| | = | | —Flttlnglme |

8 - - g u
| ] | |

| | | | |

| | | | ! |

6 o [ L____1-——

= | | | |

o | | t | |

=3 | | | | |

[ o [ L _1____1
2 4 | | | | |
= | | | | |
S | | | | |
2 o [ L _1____1
| | | | |
| | | | |
| | | | |
o — - — - ——— [ L _1____1
| | | | | |
I | | | | | |
| | | | | | |
_2\ 1 1 1 1 1 1
0 5 10 15 20 25 30
Depth [um]

Fig. 5 Curve fitted model for experimental results
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Fig. 7 SEM image of Microstructure
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