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Abstract

A scanning electron microscope (SEM) is a complex system, consisting of many sophisticated components.
For a systematic characterization, a 2* full factorial experiment was conducted. The SEM components examined
include condenser lens 1 and 2 (denoted as A and B, respectively), and Objective lens (coarse and fine-
denoted as C and D respectively). A statistical analysis was conduced to investigate factor effects and variations
in response surfaces. Among four factors, main effect analysis revealed that A and D were identified as
the dominant factor. Moreover, B showed conflicting effect against C. The R* of statistical regression model
constructed was about 69.6%. The model generated 3D response surface plots facilitated understanding of

complex factor effects.
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Fig. 1. Schematic of SEM.
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Table 1. Experimental parameters and ranges

Parameters Ranges Units

A 0-340 Deg

B 1-5 trun

C 1-10 frun

D 1-10 trun

Table 2. A sheet of experimental design

# A B C D R
1 340 5 10 10 1
2 340 5 10 1 0.5
3 340 5 1 10 05
4 340 5 1 1 0.5
5 340 1 10 10 0.5
6 340 1 10 1 0.5
7 340 1 1 10 1
8 340 1 1 0.5
C 170 3 5 5 1
9 0 5 10 10 0.5
10 0 5 10 1 05
11 0 5 1 10 0.5
12 0 5 1 1 0.5
13 0 1 10 10 0.5
14 0 1 10 1 0.5
15 0 1 1 10 0.5
16 0 1 1 1 0.5
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Fig. 2. Normal probability plot of parameter effects.
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Interaction Plot (data means) for R
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Fig. 4. Effects of parameter interactions.
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Fig. 5. Residual plot of regression model of R.
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Surface Plot of Rvs B, C
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