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The measured two-point resistance is given by1  

 R = V/I = 2RC + Rbulk         (1) 

where RC is the resistance of one contact, Rbulk is the resistance of the sample, and the resistance 

of the wires is neglected. As shown in Figure 1, the I-V relations for our samples show nearly 

linear behavior. This implies that the contacts are “ohmic” as opposed to Schottky barriers. 

Consider a sample of thickness δ with a circular contact of radius a. Current flows 

through the contact and spreads out radially (Figure 2). Assuming a thin sample (s >> δ), the 

voltage drop is 
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For two contacts, the voltage drop is twice that given in Equation (2), 
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Assuming zero contact resistance, Equations (1) and (3) yield 
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Letting d equal the distance between the centers of the contacts, 
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Note that the logarithm is insensitive to the exact values of d and a. 

 

 

 

 

Figure 1. Typical current-voltage curves of STO before and after light exposure, showing nearly ohmic 

(linear) behavior. 



 
 

 

Figure 2. Schematic diagram of a two-point resistance measurement (top view). Current is shown flowing 

from the left contact. Current also flows into the right contact (not shown). 

 

 

                                                            
1 D.K. Schroder, Semiconductor Material and Device Characterization, 3rd edition (John Wiley & Sons, 

2006), pp. 2-8. 


