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ALD – Atomic Layer Deposition 

 
 

Atomic Layer Deposition is a deposition process for assembling of thin films on 

the nanometer scale. The self-limiting deposition of atomic monolayers occurs 

trough a cyclic injection of volatile and highly reactive precursors. The several 

gases are induced alternately into the process chamber and are separated by a 

purge pulse respectively. 

 

Advantages of the ALD-coating: 

 deposition of homogenous coatings on any formed substrate 

 accurate film thickness monitoring 

 defined layer composition 

 high layer quality 
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News 

Current Research: 

 ALD – Internal Coating of X-ray Optics 

 

The rapid development both in nanotechnology and photovoltaics leads 

to new standards for more accurate spatial resolutions in X-ray analytics. 

Single capillary optics and X-ray micro-mirrors are of particular interest. 
 

Funded by the European Union and the Free State of Saxony 

 
 

Workshops & Conferences 

Fischer D., Eschner M., Glühmann J., Lorenz C, Neidhardt A, Reinhold C., Rein-

hold U., Schnabel H.-D., Schneeweiß M., Protective Layer on Indexable Inserts, 

DPG Frühjahrstagung der Sektion Kondensierte Materie (SKM) 

76. Jahrestagung der DPG, Berlin, Germany, March 2012 

Lorenz C., Schenk T., Fischer D., Eschner M., Neidhardt A., Reinhold C., Reinhold 

U., Schnabel H.-D., ALD Process for Tungsten Films in Model-like Glass Capillari-

es, ALD-AVS & Baltic-ALD conference 2012, Dresden, Germany, June 2012 

 

C. Lorenz, M. Neuber,  A. Neidhardt, C. Reinhold, U. Reinhold, H.-D. Schnabel 

Adhesion Strength of Low Temperature Tungsten ALD-Films, 13th International 

Conference on Atomic Layer Deposition, San Diego, July 2013 
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Staff 
 
Professors (from left to right) 
Prof. Dr. rer. nat. habil. Andreas Neidhardt 
Tel: (0375)536 1507 
E-Mail: andreas.neidhardt@fh-zwickau.de 
 
Prof. Dr. rer. nat.  Ullrich Reinhold 
Tel: (0375)536 1508  
E-mail: ullrich.reinhold@fh-zwickau.de 
 
Prof. Dr. rer. nat.  Christel Reinhold 
Tel: (0375)536 1500  
E-mail: christel.reinhold@fh-zwickau.de 
 
Prof. Dr. Ing. Hans-Dieter Schnabel 
Tel: (0375) 536 1530 
E-Mail: hans.dieter.schnabel@fh-zwickau.de 

 
Fax: (0375) 536 1503 
 
Co-workers: 
Dipl.-Ing. (FH)Mario Eschner 
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Services 

Producible films: 

 Aluminium oxide (Al2O3) 

 Titanium aluminium nitride (Ti(Al)N) 

 Titanium nitride (TiN) 

 Titanium oxide (TiO2) 

 Metallic tungsten (W)   
 

Both thermal and the plasma enhanced ALD (PEALD) processes allow the depo-

sition of coatings ranging between 1 and 100 nm on a variety of substrates (e.g. 

metals, glasses). 

The precision of the high-grade coatings with self-limiting growth is imple-

mented through multi-stage, cyclic processes.  

The deposition process of insulating or conducting thin films on complex, 3D 

and large-scale structures improves the surface properties and advances the 

further miniaturization of components in the field of nanotechnology. 

Other coating equipment at the WHZ: 

 Cavity magnetron coating system 

 Hollow-cathode arc coating system 

 Plasma-enhanced chemical vapour deposition system 
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Equipment 

Laboratory equipment with modern technology which is compliant with the 

safety instructions 

The ALD system, which started up in 2011, consists of: 

 System (process chamber with merchant system) 

 Vacuum pump 

 Dry bed absorber 

 Switchboard 

 Gas control unit for liquid and gaseous precursors 

 

Measurement and testing equipment to characterize thin films: 

 Spectral ellipsometer SE800 (SENTECH) 

 Analysis system (UHV-STM, XPS, UPS) (SPECS) 

 Scanning electron microscope (SEM) with quantitative EDX analysis MIRA 

FE-REM (TESCAN) 

 X-ray diffractometer (XRD) D8 Discover with GADDS (Bruker) 

 Scratch tester from home development 
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Protective 

Layer 
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Glass Capillaries 
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Adhesion Strength 



First results are presented at the 12th international conference on 

Atomic Layer Deposition (ALD)  

 

International researcher/scientist, specialists and 29 exhibitors came to „AVS Topical Con-

ference on Atomic Layer Deposition“ (ALD 2012) from 17 to 20 June 2012 in Dresden. 

The conference supported by the American Vacuum Society takes place once a year alter-

nately in America, Asia or Europe. This year the conference was assisted by 21 sponsors and 

was organized by NaMLab gGmbH in Dresden.  

The AVS Topical Conference on Atomic Layer Deposition was dedicated to the science and 

technology of atomic layer controlled deposition of thin films. Atomic layer deposition (ALD) 

is used to fabricate ultrathin and conformal thin film structures for many semiconductor and 

thin film device applications. A unique attribute of ALD is the sequential self-limiting surface 

reaction to achieve control of film growth in the monolayer or sub-monolayer thickness re-

gime. ALD is receiving attention for its potential applications from advanced electronics, mi-

crosystems, display manufacturing, energy capture and storage technologies, solid state 

lighting, biotechnology, security, and consumer products - particularly for any advanced 

technologies that require control of film structure in the nanometer or sub-nanometer scale. 

The process and its application is an important main research topic for the Saxon research 

facilities, which were joined to become „ALD Lab Dresden“. Since that time the ALD princi-

ples are applied in the semi-conductor industry in Saxony and the Saxon equipment-industry 

offers tailored process plants and research facilities. 
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Especially the lunch time was used to establish contacts 
and to discuss different results and presentations. 

International ALD Conference 2013 in San Diego 

 

Already the thirteenth time, scientists and research groups from the industry and academic 

research field met to exchange insights of their research on the annual international confer-

ence of “Atomic Layer Deposition”. This year, the conference took place in the gorgeous am-

bience of San Diego from the 28th to the 31st of July.  

The Atomic Layer Deposition is a technique that is used for the production of ultra-thin films. 

A very important feature is the self-limiting reaction of the precursors (gaseous compounds 

that take part in the reaction) on the surface of the substrate, leading to a step by step 

growth (in monolayers) of the compound. This way, thin films can be deposited precisely and 

reproducible.  

Despite the many benefits and its high potential, the 

Atomic Layer Deposition is still not very much com-

mon in industrial applications. Therefore, this year’s 

conference was focused on the industrialization of 

the ALD. 

The University of Applied Sciences (UAS) Zwickau 

was also involved in this exchange of knowledge. It 

was represented by Professor Hans-Dieter Schnabel, 

the current head of the ALD research group at the 

UAS Zwickau, and Markus Neuber, a master student 

who is doing an internship abroad. They showed the 

results of their research with the topic “Adhesion 

Strength of Low Temperature Tungsten ALD-Films” 

and answered the questions of the audience. A lot of 

them had suggestions that will be considered in the 

further work of research in Zwickau.  

 

Furthermore, ideas for more projects with 

pioneering character were gathered. That 

is because the ALD gains more and more 

influence in research and industry.  

Next year the international ALD conference 

be held in Osaka (Japan). Hopefully again 

with a contribution of the UAS Zwickau. 
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Markus Neuber presents a poster of the ALD 
research group of the UAS Zwickau and an-
swers questions of the interested audience.  


