
 

 

Guide to choosing a coater, accessories and sputtering targets 

 

SEM sputter coating 

Sputter coating is the standard method for preparing non-conducting or poorly conducting specimens 

prior to observation in a scanning electron microscope (SEM). It is also used for a wide range of thin 

film applications.  

The Safematic CCU-010 LV rotary pumped base unit fitted with the 

SP-010 sputtering head module will deposit non-oxidising metals, 

such as gold (Au), gold/palladium (Au/Pd) and platinum (Pt) -  

typically used to prepare specimens for tungsten filament SEM.  

The high vacuum, turbo pumped CCU-010 HV and SP-010 will 

sputter both non-oxidising and oxidising metals, such as chromium 

(Cr) and iridium (Ir). These metals will produce films with a much a 

smaller grain size and are therefore widely used for high resolution field emission SEM applications. 

Sputter coating for thin film applications 

For these applications the high vacuum capabilities of the CCU-010 HV allows 

the deposition of a much greater range of metals - both oxidising and non-

oxidising. For applications requiring thick coatings the SP-011 sputtering head 

module  is optimised or high sputtering rates. 

 

Carbon coating - SEM 

For conductive carbon coating of SEM samples for EDS, WDS and EBSD the rotary pumped CCU-010LV 

fitted with the CT-010 carbon fibre coating head module  is recommend.  

Carbon coating - SEM and TEM  

For TEM carbon coating applications (carbon coated grids etc.) deposition should take place under 

high vacuum in order that the films have the required mechanical strength and amorphous structure. 

Therefore, the combination of CCU-010 HV and CT-010 carbon fibre coating head module is essential.  

Glow discharge for TEM applications 

A primary application of glow discharge is the surface modification (or wetting) of 

newly evaporated transmission electron microscopy (TEM) carbon support films. 

The optional glow discharge attachment (100004) for the carbon coating module 

is recommended for this application. Conveniently, the glow discharge option is 

integrated into the carbon coating module, enabling both carbon coating and glow 

discharge treatment to be done sequentially,  without the need to “break” vacuum and 

exchange process heads. 
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Selecting a pump 

The CCU-010 HV comes with an integrated, oil-free, turbomolecular and diaphragm pumping system 

- no additional pump is required. 

The low vacuum CCU-010 LV is evacuated by an externally positioned rotary pump (200002) which 

needs to ordered separately. 

 

Specimen stages 

The CCU-010 HV comes with a static, but height and tilt angle adjustable 

plug-in style 80mm diameter specimen stage. For specimens requiring 

rotation the optional RS-010 is available, whilst for specimens with very 

irregular surfaces, the PS-010 rotary planetary stage will ensure even 

more complete coating coverage. This is particularly suitable specimens,  

such as for particulates, spheres and powders. 

If you are looking to accommodate other types of SEM stubs or specimens (microscope slides etc.), 

then please contact us with details of your requirements. 

 

Sputtering target selection – a rough guide 

Note: any values for coating grain size will be dependent on several variables, including the instrument 

used, sputtering head geometry, vacuum, sputtering conditions, thickness of the film and nature of 

the specimen surface. 

Gold (Au) 

A typical grain size is around 5nm and the metal gain structure can often be visualised at 

magnifications of 30,000X and above. Historically gold was the first popular sputtering material for 

SEM and is still widely used in many laboratories, even though other metals offer finer grain coating 

characteristics. 

Gold/Palladium (Au/Pd) 

Has the same properties (sputtering rate, secondary electron yield etc.) as gold, but the grain size of 

the film is usually smaller. Palladium is thought to inhibit the growth of gold grains on the specimen 

surface during the sputtering process. 

Silver (Ag) 

Compared to the other metals, it is relatively easy to remove silver using chemical methods and it is 

therefore useful for some museum, forensic and similar specimens. 

Palladium (Pd) 

Sometimes used instead carbon for x-ray microanalysis (application dependent). 

Platinum (Pt) 

Typically gives a grain size of around 2-3nm and offers the best routine fine grain coating from a rotary 

pumped system, such as the CCU-010LV. 
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Chromium (Cr) 

Used for high resolution coating for FE-SEM applications – typically giving a sub-nanometre grain size. 

Chromium is an oxidising metal and requires high vacuum conditions (CCU-010HV). Specimens that 

have been newly coated with Cr will quickly oxidise on contact with air and should therefore be 

observed immediately or stored under vacuum. 

Iridium (Ir) 

Widely used for high resolution FE-SEM applications - normally giving a grain size of less than 1nm. 

Although not an oxidising metal, high vacuum conditions are  recommended. Unlike chromium, 

oxidation is not a problem. 

Carbon (C) 

Although it is possible to sputter carbon, the deposition rate is very low and therefore impractical for 

most applications. Thermal evaporation using the CT-010 carbon fibre coating head is recommended 

for EM applications. 
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