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Optical Measurement of Thickness 
Fuel Cell Geometry, Wafer TTV, Battery Dimensions, 
Transparent Surfaces. 

The continuous development of materials and products in the fields of mechanical engineering, energy technology, 

semiconductor industry, and consumer electronics requires ever faster and more precise possibilities for 

monitoring semi-finished and finished products. 

Solarius offers a comprehensive portfolio to measure the thickness of various products and has developed the AOP 

Thickness system, a machine that enables simultaneous measurement of both the top and bottom side of a test object. 

Measuring from two sides eliminates errors caused by deformation of the support side and geometry from two sides 

avoids errors that would result from deformation of the support side and uneven contact with the specimen holder. 

The topographies of both the upper and lower surfaces of the device under test are captured simultaneously.  This 

not only provides a precise thickness value for every point of the sample but also allows for evaluation of flatness, 

parallelism and other geometrical properties of each side. 

 
 
 
 
 
 
 

 
Extending the scope of 3D Measurement 



Applications in Quality Assurance 
Fuel Cell Geometry 
The bipolar plates of fuel cells enable the supply and extraction of reactants and reaction products 
and are therefore critical for energy delivery. The correct ratio of feed and discharge results 
in a specific residence time of the reactants, which is determined by the geometry of the flow 
channels. This means that checking the shape is indispensable for the proper function of the 
fuel cell. Consequently, inspecting the channel geometry is essential for proper fuel cell 
performance.  

The Solarius fuel cell measuring device captures the topography of both sides of the bipolar 
plates simultaneously. Proprietary software evaluates the measurements at predefined points 
and makes clear good/bad decisions. 

Wafer TTV 
An ideal wafer is a perfectly flat, plane-parallel disc. Manufacturing 
imperfections create deviations even in raw wafers. Total Thickness Variation 
(TTV) affects all subsequent processing steps and must be carefully 
monitored, along with wafer bow and warp, which may emerge during later 
production stages. 

Battery Dimensions 
Modern lithium cells combine high energy density, high output voltage, and compact form.  To 
maximize battery life and efficient space usage within end devices, dimensional accuracy is 
crucial.  This includes not only size but also flatness and parallelism. 

Solarius solutions automatically measure both sides of a battery pack and determine a 
pass/fail status. Defective parts are automatically sorted out without user intervention. 

Transparent Thickness 
For optically transparent materials, there is no need for flattening or dual-sided 
measurement to determine thickness. Using confocal measurement 
technology and known refractive indices, the upper and lower surface 
topographies can be captured simultaneously.  Thickness is then calculated 
from the surface difference. 

This technique is suitable for films and foils of all types, coatings, and glasses. 
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