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Current measurements  

inside SEM/FIB systems 

with the Nanoworkbench 

from Klocke Nanotechnik 

The Nanoworkbench 

NanoProbing: 

Standard Application Packages 



www.nanomotor.de   ƴ    info@nanomotor.de 

+49 ï (0) 2408-95099-20 
NanoProbing   2 

NanoProbing 
Sample classes  

NanoProbing at different samples: 

Å 1-probe measurements: 

- at samples with medium resistivity  

- on substrates with very low resistivity  

- the probe current is collected through the substrate 

Å 2-probe measurements: 

- at samples with medium resistivity  

- laying on substrates with high resistivity 

Å 3-probe measurements: 

- e.g. at Transistor structures  

Å 4-probe measurements: 

- at samples with low resistivity  

- laying on substrates with higher resistivity 

- or for Transistor probing including ground electrode 
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NanoProbing 
Sample classes  

Option Plasma Cleaner: 

ÅNecessary to avoid hard contamination layers  

on the sample 

 

ÅNot useful when samples can oxidize 
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Nanoworkbench Configuration: 

 

1. Nanomanipulator equipped with:       1D-Nanofinger® as Scout 
 

2. - 4. Nanomanipulator equipped with: Current Probe tip if necessary 
 

ÅOptions: Source Measure Unit, software to plot the results 

® Nanofinger is a registered Trademark of Klocke Nanotechnik GmbH 

NanoProbing 

ÅStandard Software Package: Macro Executor, Live Image Positioning, Assistants, Sequencer 

Nanofinger® 

Probe Tip 

Probe Tip 

Probe Tip 
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Process  

NanoProbing 

+ 

     Live Image Positioning:            1D-Nanofinger®:  Current Probe: 

   select target    finds target           measures I/V curve  
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Different probe tips: 

ÅCantilever shapes with visible tip  

ÅWire shape in different stability, 

- optional with coating 

NanoProbing 
Probe tip classes  

Sharp tip with 

Pt- coating: 

r = 15 nm 
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I/V measurement at a single standing nanowire: 

ÅThe probe tip touches a standing nanowire which then bends slightly 

NanoProbing 
1-probe measurements  
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I/V measurement at a single standing nanowire: 

ÅCurrent flow:  

Source Measure Unit (SMU) Ą probe tip Ą nanowire Ą substrate Ą SMU 

NanoProbing 
1-probe measurements  
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I/V measurement at a chain of gold clusters: 

ÅLength of chain is varied by changing the tip distance 

ÅResistivity depends on chain length 

NanoProbing 
2-probe measurements  
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NanoProbing 
3-probe measurements  

ñSingle Transistor characterization by Nano-probing  

 to identify failuresò, TSMC 
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NanoProbing 
4-probe measurements  

I/V measurement at a nanowire with 4 probes (@RAITH): 

Ni-NiO2 

Au ___  

___  

Å Nanowires:  

Å Approach of 4 tips  

Å Measurement:  


