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Akrometrix ï Testing Applications 

Akrometrix Optical Techniques: 

Three full-field optical techniques, shadow moiré, digital image correlation (DIC), and fringe projection (performed 

by the DFP) are used at Akrometrix for measuring flatness. For temperature dependent measurements the DIC and DFP 

systems operate as add-ons to the AXP model. Shadow moiré is used for both TherMoiré and LineMoiré test plans. See 

the table below for practical and technical explanations. 

 Shadow Moiré DIC Fringe Projection 

Which 
Technique 

to Use 

Easily the most popular choice for current 
service work, as most Akrometrix systems 
are based on the shadow moiré technique. 
This technique is used in both TherMoiré 
and LineMoiré pricing quotes. The method 
is robust and flexible to a number of 
different sample types and sizes.  It is also 
the only choice for samples with ROI 
above 88×66 mm. Warpage measurement 
resolution is between 2.5 and 1.0 microns. 

The only system that can perform in-plane 
measurements (strain, CTE). Out-of-plane 
data can also be taken and reported, but 
at limited effective in-plane resolution. The 
DIC can also handle "non-continuous" 
surfaces. Primarily, only customers 
looking at in-plane movements should 
request DIC.  The maximum FOV is 88x66 
mm. Strain resolution is 150 microstrain. 

Fringe Projection is capable of measuring 
non continuous surfaces with high data 
density.  The surfaces can be step heights 
or islands of data.  The FOV for the DFP 
(Digital Fringe Projection) solution is 
limited to 64x48 mm.  However, the 
location of the FOV can be moved around 
the oven by a movable gantry.  Warpage 
measurement resolution is 5 microns. 

Technical 
Explanation 

Shadow moiré uses geometric 
interference between a reference grating 
and its shadow on a sample to measure 
relative vertical displacement at each pixel 
position in the resulting interference 
pattern image. It requires a Ronchi-ruled 
grating, a white line light source at 
approximately 45 degrees to the grating, 
and a camera perpendicular to the grating. 
Its optical configuration integrated with the 
heating chamber is shown in the figure 
below. A technique, known as phase 
stepping, is applied to shadow moiré to 
increase measurement resolution and 
provide automatic ordering of the 
interference fringes. This technique is 
implemented by vertically translating the 
sample relative to the grating. 

Digital Image Correlation is an optical 
method for measuring both in-plane and 
out-of-plane displacements of an object 
surface. A high contrast, random speckle 
pattern is applied to the surface of interest. 
Two cameras are mounted above the 
oven, viewing the sample from different 
angles as shown in the figure below. Two 
simultaneous images from both cameras 
are digitized. Software identifies the same 
point on the surface from both 
perspectives, using pattern recognition of 
the speckles within a small pixel window. 
Using the principle of stereo triangulation, 
the spatial position of the pixel window 
relative to the cameras is determined in 
3D space. Stepping the pixel window 
across the sample, the flatness of the 
surface can be mapped out. 

Fringe projection is a non-contact, full-field 
optical technique for out-of-plane 
topography measurement. A set of fringe 
patterns are projected onto the sample 
surface from an angle. Fringes will be 
distorted by the shape of the sample. 
Fringe patterns include phase-shifted 
patterns and gray code patterns. Phase-
shifted patterns allow the DFP system to 
achieve high measurement resolution. 
Gray code patterns generate a unique 
coding across the full field, allowing for the 
fringe order of the phase-shifted patterns 
to be unambiguously identified, allowing 
step heights to be measured. The figure 
below shows the configuration of the 
fringe projection system. Data analysis is 
similar to that for shadow moiré. 

Diagrams 

   

Akrometrix Surface Characterization Outputs: 

Various sample types shown with 3D Surface Plots: 

Test results are divided into many different part types. Though Akrometrix software is capable of a number of 
different outputs, the 3D surface plot is shown in this section as the most effective visual method for communicating 
surface shape. Additionally, primarily the shadow moiré technique is shown. Results from the DFP and DIC modules are 
shown in some examples that highlight the strengths of each tool. In many cases samples measured with the shadow 
moiré technique could have also been measured by either the DFP or DIC module. 



 

 

  Page 2 of 15 

 

Components ï PCB Side 

Possible applications include: BGA, LGA, Flip Chip, PoP, QFP, QFN, CSP, TSOP, MLF, etc. 

- Shadow Moiré Results 
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- DFP Module Results 

 

 

 

[Substrate only from BGA with Solder Balls] 

 

[Solder Ball Peaks] 
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- DIC Module Results 

 

[X-Strain Map] 

 

[Y-Strain Map] 

Components ï Top Side 

Possible applications include: BGA, Flip Chip, Die surface, PoP, Molder surfaces, QFP, TSOP, etc. 

- Shadow Moiré Results 

 

[PoP: Topside of Bottom Component]  

 

[10 x 10 mm Die Surface] 
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- DFP Module Results 

 

 

 

Connectors and Sockets 

- Shadow Moiré Results 

 

 

- DFP Module Results 
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Wafer Level and Bare Silicon  

- Shadow Moiré Results 

 

 

Shields, Heatsinks, and Brake Rotors 

- Shadow Moiré Results 

  

 

 


