
Zeiss Orion NanoLab - He microscope and ion
beam
Link to Zeiss Scientist video presentation
Functionalities:

 Applications:

This is Helium only microscope and ion beam (nanofabrication) system. 
It can pattern structures with sub 10 nm resolution just with the He source. 
It can also be used as a He microscope with a resolution of 0.5nm (1nm if the room doesn’t 
meet the installation requirements).  This He microscope is great for bio materials (maybe 
there will be interests from Bindley) and non-conductive samples.
The system from IBM has all the piping to work with Neon, it just needs the canister and 
apertures to be upgraded. There is an option, which was not quoted in the documents we 
received, to upgrade this tool to add a Neon canister for larger patterning (2nm resolution). 
However the lifetime of the trimer (tip producing the beam) is shorten by Ne, and it requires 
often maintenance.
The system also comes with a FIBIX system, similar to Reith, which is designed to create 
complex patterns with the Zeiss Nanolab. 
System doesnt have a Gas Injection Sytem (GIS), however third party options are available
Plasma cleaner for C contamination

https://purdue0-my.sharepoint.com/:v:/g/personal/rdiazri_purdue_edu/EcQ4Zg-v8W1AiQbxvZGVhCMB6mYloxiGjAVu9IIsYmN6yA?e=RhPGKa
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User Feedback:

Peng Li, application scientist and manager at the Nanofab at Alberta University 
Their system has a Ga FIB additionally to the He microscope, but both modes don't 
compliment each other. They only use He patterning mode for fine lines and imaging 
but do not use He beam to pattern on top of a Ga pattern for example. Helium doesn't 
get rid of Ga implantation. 

1.

The He orion nanolab is part of a core facility in their nanofabrication and 
characterization lab. They trained users with no experience and with vast experience in 
SEMs and FIBs, in both scenarios staff scientists guide or train the user, and set up the 
microscope for imaging and patterning.

2.
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They do not have a dedicated staff member for this one tool. There are a total of 5 staff 
scientists taking care of the characterization tools. Each staff manages 4 tools, but there 
is a primary and a secondary staff maintaining the tool and training/services. In this 
model for instance, the staff scientist in charge of SEM, XPS, and FIB Plasma, is also in 
charge of the He microscope. 

3.

When they bought the system, they paid in advance for a 4 year service contract. After 
the 4 year contract, they opted for not having a service contract anymore, they pay as 
the machine breaks which is not that often. 

4.

They opted out from using Ne as the lifetime of the trimer is reduced significantly. Later 
on they bought a plasma FIB which has other sources with similar capabilities as Neon.

5.

Depending on the model and year, the system is easy to use and easy to train, but 
applications are very specific and limited to small lines or geometries. 

6.

Olga Ovchinnikova, staff at Oak Ridge National Laboratory
This instrument will need to be staffed by a full time position at post-doc level1.
The highest level service contracted would be needed to keep the instrument running2.
This is a fabrication tool and not an electron microscope when thinking about where it 
would be housed and managed.

3.




