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Metrology company
founded 1999 in Berlin

25 years old
90 employees
>3500 systems sold

Our business: Process-integrated optical metrology
Our markets: Semiconductor and thin -film industry & academia 

incl. lighting, laser, PV, glass coating Ɏ

spun -off out of TU Berlin
Operating worldwide
Member of Nynomic group

Image credits: https://www.google.de/maps

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY



5Company overview

Worldwide network of sales and service partners

Headquarter
Berlin, Germany

Sales & service 
offices, subsidiaries 
(solar applications)

North America 
Europe
China

Japan
India

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY
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PV company & institute references 
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8Methodology for thin film quality control

Reflectometry ɀThickness measurement
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Interference of light reflected

at the gas/layer interface

at the buried interface

Interference is 

constructive at 2·n·d = m · l

destructive at 2·n·d = (m+1/2) · l

Oscillations in reflectance spectra (Fabry -Perot)

Ą thickness measurement 

at specific wavelengths (in -situ)

white light reflectance (in -situ or in -line)
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1 spectrum per measurement

3D data set: ǆ, R, t (Ɉspectrogramɉ)

Different ways to analyze:

Over time Ą R(t , ǆ=const. ) Ą transient analysis

Over wavelength Ą R(t=const. , ǆ) Ą spectrum analysis

Methodology for thin film quality control

Reflectometry ɀThickness measurement

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY



10Methodology for thin film quality control

Photoluminescence
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[2]

˂

Int.

Change in semiconductor 
composition

˂

Int.

Decay over time

PearL: spectral PL

Excitation: 
photon in

Emission: 
photon out

t-PearL: time -
resolved PL

references: see last slide



11Business areas

Metrology for high -efficiency photovoltaics

In-situ monitoring 
of thin film 
deposition for R&D 
and production

Tandem and thin film 
photovoltaic modules Visualization of reaction 

kinetics and phase transitions 
during thin film formation

Measurement of

layer thickness
absorption edge
phase transitions
reaction kinetics
color
composition
spectral PL
time -resolved PL
layer homogeneity
sheet resistance

Vacuum and 
non -vacuum 

integration

Image credits: see last slide
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13Metrology systems for high efficiency photovoltaics

In-situ monitoring of perovskite formation

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY

Slot-die coating

Combined 
spin -coating & 
annealing set -

up

Combined 
reflectance & 
PL set-up for 
PVD
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In-situ monitoring of perovskite formation
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In-situ monitoring of perovskite formation
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16Spin-coating results

Anti -Solvent Drip: Spin -Coating for 3CAT

references: see last slide
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17Spin-coating results

Impact of ASD on 3CAT process

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY

ASD @ t = 21s

Change in pattern (= film properties)

ASD @ t = 19s

Interference fringes persist Ą

smooth surface due to ASD
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19Annealing monitoring solutions

Annealing: As it is supposed to beɎ

Band gap shifts from ~450nm to 725 during annealing. 

Optical absorption edge corresponds to PL emission of final film.

In-situ 
reflectance

Ex-situ PL

In-situ 
reflectance

shift of absorption edgea
n

n
e

a
lin

g
 t

im
e

FAPI @ 160°C

references: see last slide
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20Annealing monitoring solutions

Annealing: As it is NOT supposed to beɎ

MAPI @ 100°C
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references: see last slide
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22InspiReɀin-situ reflectance

In-situ monitoring of perovskite formationɎ 

... Quantitative growth analysisɎ

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY

Ɏby transient analysis ...             Ɏ for real-time resultsɎ 



23Multi -sample monitoring

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY

Each sample is analyzed separately

Comparative studies possible

Indirect monitoring of textures samples by planar control samples

Almost R= 0 on textured samples

Full signal and Ɉsameɉ process on planar ones

In-situ monitoring of perovskite formationɎ 

... multi -sample analysisɎ

1 2

4 3

1: standard 
glass-ITO        
(+ additional 
20nm layer) 

2: Textured Si

3: Reference 
standard 
glass-ITO

4: Textured Si 
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With texture optimized reflectance, perovskite t hickness can be calculated Ą agrees with SEM thickness

n,k was deduced from in -situ reflectance data 

Currently being implemented for in -line application 

Outlook: First results with texture -optimized reflectance

Reflectance on textured silicon

Perovskite

Textured  silicon
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In-situ monitoring of perovskite formation
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references: Harrick, 1971



27Results for slot-die coating

Analysis of an SDC run (MAPI)

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY

references: Harrick, 1971

Intensity decreasing due to 

roughening

MAPI bandgap evolves

Stationary long -wavelength fringes 

indicate const. thickness

By applying solid state n,k final 

thickness can be calculated in good 

agreement with SEM

dɭ 890 nm

Stationary long -wavelength fringes
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ϥn all cases, Ɉlastɉ in-situ spectrum corresponds to the spectrum obtained in -line
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30Setup

Typical in -line setups for in -line TCO monitoring 

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY

glass panel

Reflectance & transmittance

Reflectance & 
transmittance& 
sheet resistance

Reflectance setup for 
TCO-coated glass

glass panel



31TCO: Data of in-line thickness monitoring

In-line monitoring of TCO / glass substrates from production
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32in-line metrology concepts

Sheet -2-sheet quality control: Exemplary production data (CIGS)

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY



33in-line metrology concepts

Roll-2-roll (R2R) quality control
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In-line monitoring of  deposition 
of electron -transport layer on 
PET / IMI (ITO-metal -ITO) 

ǎ ɭ 1.6nm

www.oe -technologies.com

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY

The Smartline project has received funding from the European Union's HORIZON 2020 research and innovation programme under Grant Agreement No 768707.   

http://www.oe-technologies.com/


34in-line metrology concepts

Photoluminescence systems

Metrology method 
portfolio for 
photoluminescence: 

Spectral PL 
Peak deconvolution
Composition

Time -resolved PL
Charge carrier lifetime  
(> 20ns)

Can be combined

Laser class >3b

Wide variety of excitation 
sources

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY



35Photoluminescence methods

PearL ɀspectral PL

company presentation v2.17  | LayTec AG | info@laytec.de | CONFIDENTIAL

Wide range of UV, VIS, NIR wavelengths

Spectral range for detection: 

450nmɎ1050nm / 1700nm 

900nmɎ 1700nm / 2500nm

Peak fit with up  to 4 peaks

Usually class 3b - 4 laser is needed for large 

working distances (vacuum)

For short working distances, laser -free LED-

based system available (slot -die coating etc.)



36In-situ band gap monitoring

In-situ monitoring of perovskite formation during FaCsPb(IBr )3 PVD: 
Compositional shifts

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY
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37Photoluminescence methods

t-PearL ɀtime -resolved PL

company presentation v2.17  | LayTec AG | info@laytec.de | CONFIDENTIAL

Wide range of UV, VIS, NIR 

wavelengths

Mono - and biexponential fit

Lifetimes >>5ns

Usually class 3b - 4 laser is 

needed



38Photoluminescence methods

PearL ɀspectral PL: Exemplary production data (CIGS)

LayTec Thin Film Metrology 2025 | LayTec AG | info@laytec.de | PROPRIETARY

PearL system installed in a CIGS PVD production line
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SURAGUS Non-Contact Technology and Benefits for Glass Industry

Sheet Resistance Measurement by Eddy Current Inspection

+ Highsamplerate
+ Highsensitivity
+ Non-contactsolutions
-Limited to conductive 

materials

Technology 

¤ Relies on non-contact current induction and electromagnetic field measurement

¤ High sample rate, high sensitivity, non-contact, dedicated to conductive materials
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SURAGUS Product Portfolio for R&D and Manufacturing

Portable Testing Single-Point Measurement

Non-contact Eddy Current Testing for Glass Technology

Mapping Solutions Inline / Tool Integrated

¤ Real time high-speed measurement �t up to 1,000 measurements/sec

¤ Scalable fixed sensor installation 

¤ Process control in atmosphere or in vacuum environments

¤ Long term stability by temperature compensated measurements

¤ Integration of 1 �t 99 monitoring lanes per system


