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• SEMI M1 uses coordinates with tolerances to specify feature locations.

• When reading M1 in detail it became clear to me that the meaning of 

the tolerances is getting confused.

– One tolerance is clearly specified.

– Other tolerances appear to be less well thought out.

Purpose of this presentation
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Figure 3 issue
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Needs “θ = 270°”
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• The notch is the orientation fiducial used in Fig. 3 above

• The orientation fiducial axis is the negative y-axis.

• SEMI M20 further defines the orientation fiducial axis as:

– Negative y-direction (M20: 6.1.4)

– Bisector of primary fiducial (M20: 6.2.1)

– Diameter that bisects the primary fiducial (M20: 7.1.5)

– Primary fiducial is in negative y-direction (M20: 7.1.7)

• There is no tolerance between the bisector of the primary fiducial and 

the negative y-axis at theta = 270 degrees.

• There is a specified tolerance between the diameter that bisects 

the primary orientation fiducial and a specified crystalline axis.

• Real-world wafer coordinates are determined by pre-aligners

• Wafer aligners will find:

– The center of the wafer periphery to excellent precision

– The bisector of the primary fiducial to good precision

• Wafer aligners do not resolve the crystal axes.

Orientation fiducial axis meaning?

4



5

• The crystal axis orientation to the fiducial has a tolerance.

– After the fiducial is established we use it to establish coordinates.

• Therefore, the diameter that bisects the primary fiducial defines the 

angle theta = 270 degrees, exactly, with no tolerance.

– There are issues with theta = 270 degrees precision.

– There are issues with tool-to-tool matching of theta = 270 degrees.

– There are issues of cross-tool correlation of theta = 270 degrees.

What does this mean?
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SEM review image

Defect coordinate is:

(123.316, -18.369)

Crystal axes directions???
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Figure 4 issues
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Does not agree with Table 9, 2-6.3

Needs “θ = 270°”

Remove

Label needed

“FQA boundary”
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Table 9 concerning orientation of fiducial
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Figure 7 issues
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Three angle labels and 

solid circle are confusing

Different from Table 9

θ = 270°, by definition

Remove

Improve circle of wafer
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Figure 8a issues
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Why use different axis 

notation than used in Table 9? 

Remove

Relocate
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Figure 8b issues
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Remove

See also Figs. 9 & 10

Needs direction arrow

Remove tolerance
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A little clean-up here.
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θ = 30° ± 0.1° θ = 151° ± 0.1°

Similar clean-up is required in the Figure 7 notes
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• There is considerable work to do on the figures of M1 with regards to 

coordinates and 

• The goal is to achieve self-consistency across text, tables and figures.

• Secondary goal is to achieve clarity between:

– Crystal axis to primary fiducial tolerance.

– M20 theta coordinate tolerances of wafer surface features.

• Tertiary goal is improve the figures for clarity of purpose.

– Remove extraneous markings not required for the figure purpose.

– Improve the circularity of wafer in Figure 7.

Conclusion
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