
  



Xelas SCAN  Measurement of thin films –  
Thickness and n&k of layers and stacks 

To ensure the highest quality of your product it is very 
important to control the thin film deposition process and 
measure the material properties of the thin films. 
No matter, if the coating process is a vacuum coating process, 
like CVD, PECVD, MOCVD, ALD, PVD, OPV or a wet 
coating process like  spray coating, doctor blade, spin coating 
or slit coating, the Xelas SCAN is suited to control your 
coatings on glass substrates, film substrate Si-wafers or 
plastic sheets. 
Process parameters such as temperatures, pressures, surface 
tensions, transportation speed and material properties have 
strong influence on the layer thickness and the optical 
constants n&k of the thin films and the product quality. They 
need to be controlled and optimized. Therefore, detailed 
knowledge about the optical constants n&k and accurate 
control of  thicknesses during the production is essential. 
 
Solution for thin film offline measurements 
NXT offers unique equipment to measure the layer 
thickness as well as refractive index of any kind of layer 
or stack. The system is designed and optimized for 
offline testing and is upgradable to future demands. 
 
Highlights of Xelas SCAN  

 
 
Xelas SCAN with 200mmx200mm mapping table 
 
Offline testing of thicknesses and n&k  
 

 
 
ITO layer thickness and spectral refractive index and extinction 
coefficient  n(λ) and k(λ), measured with Xelas SCAN UV-
RT on a glass substrate 
 

 
 
 
 

           
 

Measurement of single layers and layer stacks 
• Layer thickness 2nm ∼ 3000nm 
• Spectral material properties n(λ) and k(λ) 
• Surface roughness  
• Refractive index profiling for ITO 

 
Works for production and R&D! 

• Offline testing of standard samples and special 
process development cases 

• Contactless and non-destructive 
• SCAN: x-y-mapping, one-directional scans and 

single-point measurements 
• Good tolerance for sample distance variation and 

sample tilt 
 
Proven for all relevant layers and stacks 

• Organic materials 
• Dielectric layers  
• Metallic and conductive layers 

 
Upgradable to Optical Modelling 

• Unique NXT oscillatory model : Design of own 
parameter sets for n&k 

 

 
  
Substrate: glass or foil                    after ITO or organic coating                      after organic 1 coating                           after organic 2, 3, 4... coating  

Application example: Process Steps in which Xelas SCAN is used in OLED production 



  

 

Principle of Measurement 
 
Phase differences between the front and rear side 
reflection of thin layers cause interference. Absorption 
inside each layer changes light wave amplitude. Both of 
these phenomena can be used together to measure the 
layer thickness and refractive index and extinction 
coefficient n&k of thin layers. 
 

 
Reflectance R and transmittance T at a layer stack  
 
After recording the specta of the sample, a mathematical 
calculation is performed in which the layer thicknesses 
and the parameters for the optical properties n&k are 
varied until model and measurement match perfectly. 
 

 
 
Spectral fit of R and T of an organic coating on a glass 
substrate (measurement = blue / model simulation = red) 
 
 

Our proprietary algorithms use a special type of 
oscillatory model which is applicable to all kind of 
materials. Further, they take surface roughness of the 
substrate or layers into account.  
Precise modelling of all component from the substrate 
to each layer is the key to measure extremely thin 
layers down to 2nm on substrate, as well as very small 
variations of layers within a stack. 
 
By the additional software option “optical modelling”,    
all parameters can be set and a database of  pre-
configured material setups is delivered.  Refractive 
index profiling, a change of refractive index in vertical 
direction along build-up the layer, can be simulated 
for three different profile types. 
 

 
 
Setup for “optical modelling” of all kind of materials  
 
 
 
 
 

 
 

 

Offline measurement of thickness and 
n&k is the key to:  

• High layer homogeneity over the entire 
sample surface 

• Material and process design 
• Detailed coating analysis 

 
Xelas SCAN enables producers of 
products with thin film coatings to: 

• Keep production conditions stable and increase 
production/process yield  

• Control the product quality by detailed knowledge 
of local variations and thickness drift, as well as 
changes in material properties   

• Design new materials, processes and layer stacks 
by the advanced, unique function optical modelling 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Product Specifications 
 

Measurement parameters Xelas SCAN   UV-RT Xelas SCAN VIS-RT 
Measurement parameters 
 
 
 
 
 

Spectral reflectance (R) 
Spectral transmittance (T) 
Color-R 
Color-T  
Layer thicknesses of single layers and stacks  
Spectral refractive index & extinction coeff. (n&k) 

Spectral reflectance (R) 
Spectral transmittance (T) 
Color-R 
Color-T  
Layer thicknesses of single layers and stacks  
Spectral refractive index & extinction coeff. (n&k) 

Spectral Measurement 
Wavelength Range (λ-range) 320nm - 800nm  380nm - 1070nm 
R-Accuracy     0%-5% 
                     5% - 40% 
                     40% -100% 

0.1%  (for λ > 340nm) 
0.2%  (for λ > 340nm) 
0.4%  (for λ > 340nm 

0.1%  (for λ > 400nm) 
0.2%  (for λ > 400nm) 
0.4%  (for λ > 400nm) 

T-Accuracy     0%-100% 0.2%  (for λ > 340nm) 0.2%  (for λ > 400nm) 
Speed of spectra acquisition < 200ms < 200ms 
Thickness measurement of thin layers 
Thickness range (fit method) 2nm - 3000nm 5nm - 3000nm 
Thickness accuracy 
 
 

± 0.5nm (range 2nm ∼ 40nm)  
± 1.0nm (range 40nm ∼ 200nm)   
± 2.0nm (range 200nm ∼ 3000nm)  

± 0.5nm (range 5nm ∼ 40nm)  
± 1.0nm (range 40nm ∼ 200nm)   
± 2.0nm (range 200nm ∼ 3000nm) 

Thickness repeatability 
 
 

3σ < 0.1nm (range 2nm ∼ 200nm)     
3σ < 0.5nm (range 200nm ∼ 1000nm) 
3σ < 1.0nm (range 1000nm ∼ 3000nm) 

3σ < 0.1nm (range 5nm ∼ 200nm)     
3σ < 0.5nm (range 200nm ∼ 1000nm) 
3σ < 1.0nm (range 1000nm ∼ 3000nm) 

Maximum no. of layers in the stack 
Maximum no. of layers fitted in 1 step 

40 
3 

40 
3 

Evaluation speed  
1 layer thickness < 0,2s  
2 layer thickness < 1s    
3 layer thickness < 5s 
n&k-evaluation     < 10s 

1 layer thickness < 0,2s  
2 layer thickness < 1s    
3 layer thickness < 5s 
n&k-evaluation     < 10s 

Refractive index measurement 
Refractive index accuracy 
 
 
 

Silicon-layers : ± 0.03 ;  
Conductive layers : ± 0.03 ;  
Dielectric layers : ±0.02 ;  
Others ± 0.03 

Silicon-layers : ± 0.03 ;  
Conductive layers : ± 0.03 ;  
Dielectric layers : ±0.02 ;  
Others ± 0.03 

Refractive index repeatability 3σ < 0.01 3σ < 0.01 

Thickness measurement of thick layers 
Thickness range for thick layers (FFT) 0.5µm ∼ 20µm 1µm ∼ 30µm 

Thickness accuracy ± 0.05µm ± 0.05µm 

Thickness repeatability 3σ < 0.005µm 3σ < 0.005µm 

Maximum no. of layers 2 2 

Color measurement (reflectance and transmittance) 
Parameters Lab, xyY, XYZ, Luv, ∆E  for A, b, D65, 2°, 10°,… Lab, xyY, XYZ, Luv, ∆E  for A, b, D65, 2°, 10°,… 
Chromaticity accuracy (xyY) 
 

x,y  3σ < 0.002 
Y    3σ < 0.2 

x,y  3σ < 0.002 
Y    3σ < 0.2 

Chromaticity repeatability 
 

x,y  3σ < 0.0005 
Y    3σ < 0.05 

x,y  3σ < 0.0005 
Y    3σ < 0.05 

Measurement geometry 
Geometry 
Measurement spot size 
Required sample positioning accuracy  

Normal incidence (0°) 
~ 1.0mm 
Within ± 2mm height and within ± 0.5° tilt 

Normal incidence (0°) 
~ 1.0mm 
Within ± 2mm height and within ± 0.5° tilt 

Environment and electrical power 
Temperature range 
Humidity 
Power 

5 ∼ 45°C (40 ∼ 110°F)  
< 90% (non-condensing) 
AC 100 ~ 240V; 50/60 Hz 

5 ∼ 45°C (40 ∼ 110°F)  
< 90% (non-condensing) 
AC 100 ~ 240V; 50/60 Hz 

Hardware 
Spectrometers 
 
 

R- and T-spectrometers, 320nm ∼ 800nm, 512 pixel 
silicon diode line detector, LAN-Interface, fiber optic 
coupled 

R- and T-spectrometers, 380nm ∼ 1070nm, 512 
pixel silicon diode line detector, LAN-Interface, 
fiber optic coupled 

Light source Xenon light source, 75W, fiber optic coupled Halogen light source, 50W, fiber optic coupled  
Scanning table 
Speed of Scanning table 

Stepper motor driven, size depending on model 
1s/point for scan 10x10 points on 200mmx200mm 

Stepper motor driven, size depending on model 
1s/point for scan 10x10 points on 200mmx200mm 

Industrial PC (optional) Win10, i7, 24”-monitor, keyboard, mouse, 
ETA-TCM measuring software installed 

Win10, i7, 24”-monitor, keyboard, mouse, 
ETA-TCM measuring software installed 

Further specifications, like the size of sample table, motorization, dimensions, weight, etc. depend on the model of the Xelas SCAN system 
Software ETA-TCM 
Features 
 
 

Spectral charts, result windows, trend charts, statistical charts, mapping charts, error and warning limits, 
data logging, user levels, service report, screen sets user-definable on F-keys, configuration sets user-
definable, recipes, setup dialogs and evaluation of layer thicknesses, n&k, color, …. 

   
   
      



 

 
   Models (Examples) 
 
    
   System: Xelas SCAN                System:  Xelas SCA 
   Model:   VIS-RT-X200_Y200           Model:    UV-RT-X500_Y500 
  

          
         
System in the VIS spectral range 380nm ∼ 1070nm                System in the UV spectral range 320nm ∼ 800nm                                     
with motorized scanning table with 200mm x 200mm        with motorized scanning table with 500mm x 500mm 
movement range            movement range 
 
 

 
 
 
 
 
 
 
         

 

 

 

Other scanning ranges on request 
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