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Theory
    MMR Technologies H-50 apparatus measures the 
resistivities and the Hall coefficient by the Van der Pauw 
method. Figure 1 shows how the current is sent through 
the samples to perform the 
experiment. (a) shows the 
current entering through
connection B and leaving 
through connection D. Then it 
measures the voltage  between 
C and A. Similarly, in (b), it Figure 1
measures the voltage between A and D, The resistances 
are calculated by:

(1)

Where V1 is the voltage through one connection, V2 is the 
voltage through another, and i is the current. The shape of 
the resistivity, p, is measured by:

(2)

Where R1 and R2 are the resistivities and d is the sample 
thickness. From here, the resistivity may be expressed 
directly in terms of R1, R2, and a function of the ratio 
between the two resistances. Setting this ratio to equal 1 
reduces the equation to:

(3)

To get the Hall Coefficient, current
is sent diagonally through a
sample, as shown in figure 2. The
voltages are then measured 
across the other two diagonal 
connections. The resistances are
still defined by equation 1. Using Figure 2
those resistances, the Hall mobility can be found by:

(4)

Where B is the field.
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Sample Results and Looking Ahead

 

Software and Error

The figures on the left show the setup for the H-50 apparatus. 
Figure 3 shows the whole view of the apparatus. Figures 4 
and 5 show the connections that travel from the H-50 box to 
the sample, which is in the Hall System Dewar. These are the 
connections that send the current through the samples. 
Figures 6 and 7 show how to connect the 20 pin ribbon cable 
from the H-50 box to the Dewar. Figure 8 shows the inside of 
the Dewar. In the center white oval, the LTHS refrigerator can 
be seen. Below the refrigerator is the sample and its 
connections. Above the refrigerator is where the connections 
from figures 4 and 5 connect to send current. 
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Figures 9 and 10 show the current set 
up for any experiment run on the 
software. It finds the Hall and Van der 
Pauw current to use on each sample.

Figures 11 and 12 show an error that our first sample kept 
giving us. The Van der Pauw resistivity for probes 23/14 were 
off by more than 10%. 

Figure 13 shows the results of 
the experiment after the 
resistivity error was fixed by 
rotating the sample 90 degrees.

For the P-doped Silicon Sample, the results shown in table 1. Currently 
the software has no way to easily extract these results. To achieve this, 
the software’s coding needs to be modified so that the needed results 
can be taken from the software and saved into excel without the user 
having to manually input any results.  In excel, these results could plot 
the hall coefficient resulting from many different magnetic fields.

Hall Coefficient Resistivity Mobility Density

1.436E+3 cm^3/coul 5.205 Ohm*cm 2.759E+2 cm^2/V*s 4.34E+15 cm^3

Table 1


