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Nano Structuring Center

- core facility of the university
- micro and nano structuring
- developing processes
- supporting students
- training on machines 



Helios 650 Dualbeam: Ga FIB + SEM

- acceleration voltage: Ga ions 16 and 30 kV; SEM from 1 to 30 kV 
- ion beam current: from 1 to 47000 pA
- standard mono GIS with Pt and MultiGIS with C, Pt, H2O and XeF 



Cs FIB

- acceleration voltage: 2, 5, 8 and 16 kV
- ion beam current: from 1 to 1000 pA
- standard mono GIS with Pt  
- manufactured by ZeroK
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Ionization

- 2 step ionization
- only in focus of both lasers
- laser power can be changed
- laser beam diameter can be 

changed
- ion beam can be changed 

continuously
- no aperture needed

- ƳƛƴƛƳŀƭ ¢ Ғ ол ҡY
- ŜƴŜǊƎȅ ǎǇǊŜŀŘ ҟ9 Ґ лΦпр Ŝ±
- accl. voltage U = 2 - 16 kV 
- ion beam pA to nA



Resolution

Csion image

graphite pen: magnification 10k x 

Cs@ 8 kV, 11 pAGa @ 30 kV, 7.7 pA

Gaion image



Resolution

Csion image

graphite pen: magnification 20k x 

Cs@ 8 kV, 11 pAGa @ 30 kV, 7.7 pA

Gaion image



Resolution

Csion image

graphite pen: magnification 50k

Cs@ 8 kV, 11 pAGa @ 30 kV, 7.7 pA

Gaion image



Resolution

Csion image

graphite pen: magnification 100k 

Cs@ 8 kV, 11 pAGa @ 30 kV, 7.7 pA

Gaion image



Material contrast

Csion image

cross section of GaAs and AlGaAs layer

Cs@ 16 kV, 1 pAe @ 2 kV, 100 pA

electronimage



Material contrast

Csion image

Cs@ 16 kV, 1 pAGa @ 30 kV, 1 pA

Ga ion image

Pt layer contrast of Ga inverted to Cs: dark <-> light



Material contrast

Csion image

different composition of AlGaAs layers can been seen in different grey values

Cs@ 16 kV, 1 pAGa @ 30 kV, 1 pA

Ga ion image



Deposition of platimun

- electron image of cross section
- capping layer on top, deposited with e Beam
- increasing current density from left to right

Cs@ 16 kVGa @ 30 kV

depositiontime 2:30 min depositiontime 2:30 min



Deposition of platimun

- deposition area 2 µm x 10  µm
- good results @ 6 pA/µm2

- Cs: layers deposited at lower voltages have rounder cross section

Cs@ 5 kVCs@ 8 kV

depositiontime 2:30 min depositiontime 2:30 min



Milling in Silicon

expectation                              vs.                                  reality



Milling in Silicon

Ga ion: 16 kV @ 260 pA
depth2.41µm

Ga ion: 30 kV @ 348 pA
depth 3.36 µm

Csion: 16 kV @ 265 pA
depth 4.19µm

- rectangle 4 µm x 4 µm
- milling time 10 min
- Ga @ 30 kV: uneven bottom
- Ga @ 16 kV: low milling rate
- Cs @ 16 kV: best result



Milling in Silicon

Ga ion: 16 kV @ 19 pA
depth from 0.18 to 1.58µm

Ga ion: 30 kV @ 22 pA
depth from 0.18 to 1.87µm

Csion: 16 kV @ 22 pA
depth from 0.23 to 1.86µm

- low ion beam currents
- rectangle 0.5 µm x 0.5 µm
- milling time from 9 s to 1 min
- Ga @ 30 kV: deeper holes have V shape 
- Ga @ 16 kV: rounded bottoms
- Cs @ 16 kV: best result


