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APEX UHV sputter sources

Ultra High Vacuum (UHV) magnetron sputter deposition is a widely used process for depositing metallic, 
semiconducting and dielectric thin films for semiconductor device applications, multi-layered optical coatings, magnetic 
media and hard coatings.  Magnetron sputtering allows deposition of very high melting point materials, with high film 
adhesion and deposition rates compared to Knudsen Cell evaporation. 

A true UHV magnetron enables the operator to combine other UHV technologies into a larger deposition system with 
techniques such as MBE, PLD and Surface Analysis.    A UHV base pressure also helps to minimise substrate contamination 
and incorporation of undesirable species into a coating, a key challenge for novel magnetic and quantum devices. 

The APEX magnetron sputter sources are a new generation of bespoke designed UHV high precision sources.  For more 
than 30 years DCA Instruments have specialised in customised UHV thin film systems incorporating an array of deposition 
sources, including sputtering.  Our historical expertise has enabled us to develop a new range of sources designed to meet 
the needs of the modern researcher exploring new materials systems and developing quantum devices.  

Advanced magnetic field modelling has helped to develop 
a unique “high yield” triple magnet array.  The APEX-
3i source employs a second central annular magnetic 
ring to stretch the sputtered racetrack and increase 
yield, compared to the alternative UHV dual magnet 3” 
sources from competitors.  The triple magnet design also 
allows for high strength magnets to be used in all our 3" 
magnetrons, so that researchers focused on magnetic 
materials do not require a separate magnet set. 

All APEX sources are equipped as standard with an 
integral gas-feed, allowing a higher local pressure to 
exist immediately above the sputter target than in the 
surrounding chamber. This gives the advantage that the 

APEX sources can be operated at low  
overall chamber pressures to reduce contaminants

source can be operated at low overall chamber pressures 
to reduce contaminants.  To reduce cross-talk between 
multiple sources in a co-axial arrangement chimneys are 
a standard option.

The magnetron range of flange mounted (NW100CF) 
circular magnetrons are available for 2" and 3" targets, 
and are available with in-vacuum tilting capability and 
a range of lengths.  The all metal and ceramic design 
and high bakeout temperature magnets (200°C) ensure 
that the APEX-3i is a true UHV magnetron source.  The 
magnets are supplied as standard “balanced”, but are 
available “unbalanced” on request.
 

Figure 2: 'High yield' racetrack profile (APEX-3i).

Figure 1: Triple magnet array creating a powerful and 
                 'high yield' plasma discharge (APEX-3i). 
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Technical overview

The APEX magnetrons incorporate UHV compatible Nd-Fe-B magnets bakeable to above 200°C and are isolated from the 
cooling water loop to prevent corrosion.  The triple magnet arrangement optimises target utilisation, whilst the wider 
racetrack diameter improves film uniformity when compared to a dual magnet construction.

Benefits of Triple Magnet APEX-3i

The magnetic field lines above the target are near 
horizontal for a wider area of the erosion profile.  A broad 
erosion profile, in its turn increases the target utilisation, 
reducing laboratory costs and venting cycles to replace 
targets.  Typical target usage for APEX-3i is >42%.

- The diameter of the peak racetrack depth is wider and 
closer to the edge of the target.  The diameter of the 
peak racetrack depth of APEX-3i is 54 mm, which is much 
larger than the 46-50 mm in traditional magnetrons.  A 
wider racetrack diameter makes the effective cathode 
diameter larger and improves film uniformity for  
a given  parameter set.

-  The interaction of the magnets through a ferromagnetic 
yoke increases the strength of the magnetic field.  

Figure 3a: Triple magnet array creating a powerful and  
  'high yield' plasma discharge.

Figure 3b: Traditional dual magnet array with  
                   narrower racetrack profile.
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Through the addition of a second annular strengths can 
be boosted for improved thick target or magnetic material 
performance.

Figure 4: High target usage with high film uniformity.

motorised actuation.  Fine tuning the angle is critical to 
achieving good deposition uniformity when working 
distances, operating pressures and materials change.

The functionality of the deposition system can be 
expanded by mounting the tilting source on a linear z-shift. 
It is possible to bring the sputter source very close to the 
sample surface and tilt the source in order to achieve face 
to face and/or GLAD configurations.

APEX - In-situ Tilt Mode

The engineers at DCA have developed a reliable  
in-situ tilt mechanism for the APEX sputter sources, 
designed to provide ultimate flexibility in our range of 
CAMBR PVD systems.  In-situ tilt allows the user to change 
the focal point of the source, depending on process 
requirements.

The tilt angle can be adjusted in the range of +/- 30° from 
outside the vacuum chamber either manually or through 
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P r o v e n   T h i n   F i l m   T e c h n o l o g y   f o r   D e m a n d i n g   M a t e r i a l s 

DCA Instruments Oy         Vajossuonkatu 8            20360 Turku Finland           www.dca.fi

For further information please contact your local office: 

EU - info@dca.fi  USA - usa@dca.fi China - china@dca.fi

APEX features

Follow us

134.2 mm 249.9 mm

197.5 mm to target bottom level

98.4 m
m

Dimensions (APEX-3i)

Specifications

APEX-2i APEX-3i

Mounting flange NW100CF (6” O.D.) NW100CF (6” O.D.)

Bakeout temp 200°C 200°C

In-vacuum length 300 mm 300 mm

In-vacuum diameter 96 mm

Magnet array Dual magnet Triple magnet

Target size 2" (50 mm) 3" (75 mm)

Target thickness <6 mm <6 mm

Source tilt (option) +/- 30°

Shutter Manual or Pneumatic

Power supply DC, RF, Pulsed DC (unipolar or bipolar), HiPIMS

Cooling Water flow of ~3L/min

APEX magnetrons can be mounted within the DCA 
CAMBR450/600 sputtering systems coaxially, vertically or 
horizontally in a Face-on-Target configuration.  Face-on-
Target geometry, perpendicular to the substrate, confines 
the plasma and reduces physical and thermal damage of 
the substrate, ideal for coating soft or organic layers, but 
with reduced deposition rates compared to coaxial and 
vertical orientations.

Figure 5: DCA sputtering system with Face-on-Target geometry.
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