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User Guide:  Zygo Interferometry

1. Zygo use and description 
1.1. Zygo New View 7300 is a non-contact optical profilometer capable of producing highly accurate, 3D surface topography measurements using scanning white light interferometry (SWLI).  Use for obtaining precise quantitative characterization of flatness, surface roughness, step height and parallelism. Refer to Figure 1. 
1.2. Zygo Interferometry: Light from (SWLI) passes through a filter, then a microscope objective lens to the sample surface.  The objective lens is coupled with a beam splitter so some of the light is reflected from a reference mirror. The light reflecting back from the surface recombines with the reference beam. The recombined beams create bright and dark bands called “fringes,” which make up the interferogram. Fringes represent the object’s topography.
                                        [image: image1.emf]
Figure 1
                                                                 Zygo NewView 7300
2. Prints requiring Zygo Interferomtry.
2.1.1. When a part requires measurements too difficult to obtain using standard flatness and surface roughness methods such as an optical flat and or touch probe profilometer, or when a non-contact method is required to eliminate scratching part, print must specify the region requiring interferomic measurements.  

2.1.2. Zygo Interferometry captures edge roll off data of lapped and polished parts not seen using optical flats. Edge roll off data can skew flatness results, (Refer to Figure 2) resulting in an out of tolerance condition when most of the surface is truly flat.  Use the following example shown on Figure 2 to ensure edge roll off data is not skewing data. 
[image: image2.emf]
Figure 2
                                                               Edge Roll Off
2.1.3. Parts requiring Zygo measurements must have drawing updated specifying the interferomic region.
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                                Figure 3A                                                                              Figure 3B

Figure 3
Phantom lines show interferomic region 

2.1.4. Table 1 shows recommended minimum distances from tangent point to account for edge roll off.  Drawing will specify the max distance from the edge or the region using phantom lines.
2.1.5. The Engineer must specify the region requiring interferometry, when flatness is critical across majority of surface. Refer to Figure 3A, Table 1 and Table 2.  For a part such as a mass, flatness region is specified where crystal seats to face of mass. Refer to Figure 3B.
2.2. Limit flatness specification to six significant digits in the feature control frame.                                                                                                                            1 light band*  = (0.0000116”) ≈ 0.000012”                                                                                                                                                                                                                                                                                                     2 light bands  = (0.0000232”) ≈ 0.000023”                                                                                                                                                     3 light bands  = (0.0000348”) ≈ 0.000035”
*Typical method of measuring light bands is with an optical flat using a monochromatic light source such as Helium at a wavelength of 5876Å.
	Overall Part Size Being Analyzed
	RecommendedAllowance                 From Tangent Point

	< 0.125
	0.001

	0.125 < 0.187
	0.003

	0.187 < 0.250
	0.005

	0.250 < 0.375
	0.007

	`> 0.375
	0.010


Table 1
Interferomic Region = Max and/or Min Feature Dimension (depending on outer or inner feature)                   ± Max Allowable Radius ±  Recommended Allowance from Table 1.

.
	Using example in Figure 3A
                                  O.D.  = Ø.182 Min:  [Ø.200-.002 - 2(.003) -2(.005)]

                                    I.D. = Ø.118 Max: [Ø.100+.002 + 2(.003) +2(.005)]



	Using example in Figure 3B
Rectangle = maximum crystal surface area
I.D. = Ø.128 Max:  [Ø.100+.002. + 2(.008) +2(.005)]




Table 2
                                                          Interferomic Region Examples
3. Zygo capabilities and parameters
3.1. The most common use for Zygo is for flatness and surface finish.  Our typical output lists ISO Flatness in inches and average surface finish in micro inches (µin) using methods listed in 3.2 and 3.5.  However, the Engineer should review the variety of standard and hybrid parameters available via Zygo’s  Surface Texture Parameters for best use of topography data as required for the design.
3.2. ISO Flatness: Areal flatness deviation: The distance between two parallel planes obtained by applying a Chebychev fit to the surface data. Refer to Figure 4.
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Figure 4
 ISO Flatness 
3.3. Note: Zygo’s powered staging unit adjusts pitch and roll to make part surface normal to lens, then will take surface measurements. This process is completed every time a measurement is taken.  Both objects in Figure 5 have identical ISO Flatness. 
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Figure 5 

ISO Flatness is identical, Parallelism is different 

3.4. Zygo can measure parallelism of a part to a reference surface. Note both test and reference surfaces must be in field of view. The stage will make reference surface normal to lens and create a best fit plane thru measurement data, then acquire data of test surface with out adjusting stage. Zygo outputs the angle between the two planes. Refer to Figure 6.
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Figure 6
   Parallelism Field of View
3.5. Surface Roughness: Ra: Arithmetical mean deviation.  Average roughness of all points from a plane fit to the test surface. Refer to Figure 7.
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Figure 7
Surface Roughness Ra (µin)
4. Zygo Data Acquisition

4.1. Zygo data acquisition is limited by part reflectivity:  Parts with lapped surface finish > Ra 8 may not be accurately measured using the Zygo.   Materials such as lapped quartz or plated materials that absorb rather than reflect light may rule out using Zygo measurements. 
4.2. Zygo camera, objectives and field of view:                                                                                                                                 Zygo has a 1 Megapixel camera (992 x 992) using 2.5X, 5X Low Reflectivity, 5X Long Working Distance, and 20X objectives for acquiring data.  The low reflectivity objective is used for lapped parts < Ra 8.  The long working distance objective can acquire data in counter bores up to .750” deep.                                                                                           Refer to Zygo’s NewView 7300 Spec  for more information.
4.3. Parts larger than .350 field of view with the 2.5X objective stitching data.  We want to limit stitch size to .625 as stitches become quite large (Up to 50 Megabytes / scan).

Edge Roll Off:  Zygo capturing data from ID & OD tangent edges to vertical wall.





True flatness of part is sub-Lightband (< .000012)





Captured data including edge roll off causes output larger than one Lightband.                      (> .000013)








ISO Flatness:


Refer to �HYPERLINK "\\\\NYDFS01\\Shared\\Engineering\\New Equipment Project Folders\\1 - Flatness Measuring Equipment\\ZYGO\\Zygo Manuals\\MetroPro Surface Texture Parameters, OMP-0514A.pdf"��Surface Texture Parameters�  for best method required
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