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Double Ring Magnetron - DRM 400

High-precision coatings are required for a wide range of appli-
cations in the area of optics, electronics and sensor technology.

Stable and homogenous processes at high rates are a prerequi-
site and demand dedicated components.

At Fraunhofer FEP we have developed a Double Ring Magnetron
DRM 400 that can be integrated, e.g. in cluster-type plants for
substrate sizes of up to 300 mm. For more demanding homo-
geneity requirements and/or larger sizes, concepts for further
scaling via multi ring sources are available.

Individually controllable concentric plasma discharges from the
inner and outer ring target enable layer thickness homogenei-
ties of up to + 0.5 percent (for substrate sizes of 877200 mm).

Hardware

= DRM sputter source with integrated
— gas distribution system
— electrically insulated inner and outer targets
— individually adjustable magnet systems
— long-term efficient hidden anode
— reactive gas control
— optical emission detector (OED)
= DC, MF pulse or RF powering according to application
= MF powering in different pulse modes (unipolar, bipolar or
unipolar/bipolar hybrid) for adjustment of energetic growth
conditions

At the same time, innovative control concepts open new pro-
cessing options such as the reactive deposition of ceramic layers
(oxides, nitrides) with excellent process control at superior rates
as well as gradient layers by changing the composition of the
reactive gas during the coating process.

Various powering options including the transition between
them allow for the controll of the growth energetics for adjus-
tements of density, orientation and phase, while mechanical
stresses can be mitigated.

® Process management computer
= RF bias, RF ion etching capabilities available
= Measurement and control devices for

— inert and reactive gas flow

— process pressure

— optical plasma emission

— magnetic field strength at target surface
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Process control and technology

= Computerized automatic receipe controlled coating process
— stabilization of reactive process for high-rate and long
term stable processing
— magnet adjustment to compensate target erosion
— control and adjustment of powering
— gas management and pressure control
= Variation of reactive gas composition during deposition

Our offer

= Application-oriented process development of layer systems
for customer specific requirements

= Feasibility studies

= Technology packages with process development and key
components

= Technology transfer

m Retrofit of coating equipment (Magnetron, Powering,
Process Control)

= Pre-programmed recipes for a variety of coating
applications

= Communication to host computer for fully automatic control
of the sputter system

®  Remote control for support, service and software upgrade

Applications

Optical coatings

Piezoelectric layers

Electrical insulation films

Passivation, protection and barrier layers
Functional oxide coatings
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Different target materials for the inner and outer targets enable combinatorial materials development.

DRM 400 - Typical layer materials

Type of layer Examples Deposition rate [nm/s]
Metals Al, Cr, Cu, ... 15...25
Alloys Ni/Al, NiV,, ... 10 ... 15
, ALO,, AN, AIF,, SiO,, Si,N,, TIO,,
Binary compounds 2.4
Ta,0,, Nb,0,, TaN, HfO,, ...
Ternary compounds Si,ON,, ALON,, Si.Ta O,, AL Si,O,, ALSCN, 2.4
Si0, — Si,O N, — Si.N,
Gradient layer system ALO, — ALO,N, — AIN 2.4
Si0, — Si,Ta,0, — Ta,0,
Functional oxides BiFeO, (BFO), BaTiO, (BTO), SrTiO, (STO), ITO 02..2
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Contact

Fraunhofer Institute for Organic Electronics,
Electron Beam and Plasma Technology FEP
Winterbergstr. 28

01277 Dresden, Germany

Contact

Dr. Hagen Bartzsch

Phone +49 351 2586-390
hagen.bartzsch@fep.fraunhofer.de

Dr. Jorg Neidhardt

Phone +49 351 2586-280
joerg.neidhardt@fep.fraunhofer.de

www.fep.fraunhofer.de
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