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Abstract 
We report on the preparation and characterization of 

thin films of Ni-B via by electroless deposition. Our 

results show that Ni-B films exhibit the anomalous Hall 

effect (AHE). The sensitivity of the Hall structures was 

controlled by changing deposition parameters and films 

thickness and we obtained values as high as 0.32 

Ohm/T.  

 

1. Introduction 
      The extraordinary, or anomalous, Hall effect (AHE) 

has been a rapidly growing area of interest in the field 

of magnetism over the last decade with application as 

highly sensitive linear magnetic sensors. In addition, 

recent study has shown that AHE is an extremely 

effective tool for the study of nanoscale magnetic 

materials. The effect can be used in conjunction with 

existing magnetic techniques to develop new types of 

magnetic-based devices [1]. Nanoscale thick thin films 

are of high interest due to their increased field 

sensitivity and application in high density magnetic 

recording devices. By enhancing the AHE in thin films, 

the optimal film thickness and composition can be 

determined. 

 

2. Experimental 
Thin films of Ni-B were prepared by electroless 

deposition. Deposition was carried out on polymer 

substrates that were pre-patterned into Van der Pauw 

‘Greek Cross’ shapes. This shape allowed four 

electrical contacts to be used in the Hall effect 

measurement. A schematic of the patterned devices can 

be seen in the insert in figure 1. The Hall effect was 

measured by supplying a current through two opposing 

contacts (I13) and measuring the transverse voltage (V24) 

as a function of the perpendicularly applied magnetic 

field. The direction of both the current and the magnetic 

field was reversed in order to maximize the accuracy of 

the measurement. An experimental apparatus was 

constructed in order to accurately measure the AHE up 

to fields of 1.3 T. The dependence of the AHE on the 

deposition bath parameters was investigated. The pH of 

the bath and the deposition time were varied.  

 

3. Results 
      Figure 1 shows a plot of the Hall resistance of 

electrolessly deposited Ni-B films as a function of 

applied magnetic field. At high magnetic fields, the Hall 

resistance tends to saturate. This behavior is typical for 

the AHE observed in ferromagnetic materials. It can be 

seen that the saturation field is the same for both sets of 

data, indicating that saturation does not appear to 

depend on the thickness of the deposited film, but on 

the material itself. 

 

Figure 1.Hall resistance dependence on the film 

thickness of Ni-B films prepared by electroless 

deposition. Inset is the Greek cross configuration used 

for Hall effect testing. Current I13 is passed through two 

opposing arms while the transverse voltage V24 is 

measured in a uniform magnetic field B. 

 

 

4. Conclusion 
     Anomalous Hall effect was investigated in 

electroless deposited Ni-B films and optimized with 

respect to sensitivity. A maximum field sensitivity of 

0.32 Ω/T was achieved for a 40 nm film. Further 

improvement can be obtained with greater control of the 

deposition process and by changing parameters such as 

temperature, pH and deposition time. 
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