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Abstract 

 
 
 

 This paper introduces the special sensor constructed and used on the Sucker, an 

autonomous mobile robot designed to avoid obstacles while vacuuming a variety of surfaces. 

Instead of purchasing a fifty-dollar Hall effect sensor that is ready to go, I decided to put the 

parts together myself for under ten dollars. I plan to use the hall effects to determine the robots 

velocity. I chose the hall effects because of there robustness, considering that I will be working 

in dusty and dirty environments, the hall effects are a much better choice than photo reflectors 

that rely on a clean environment.  

 

Hall effect design and construction 

 

 Hall effect integrated circuits (IC’s) “Panasonic DN6851” were ordered from Digi Key, 

these are bi-directional Hall effect circuits. The IC’s switch high when in the presence of an 

alternating magnetic field (north pole then south pole), they can be operated from 3.6 volts to 16 

volts and only need 8 mA.  Figure one shows the internal circuitry of the IC. 

 

 
Figure 1: Panasonic DN6851 internal block diagram. 



 3 

 Once the IC’s were in hand I tested to see how sensitive they would be to the magnets I 

was planning on using. I powered the hall effects and connected it to an oscilloscope, and then I 

started to pass the magnet in front of the sensor until the sensor went high. With these particular 

magnets (from Home Depot) the sensor responded from 0 - .25 inches from the tip. I noticed that 

the sensor responded a bit better from the face of the sensor sensing from 0 - .50 inches. Please 

see figure 2 for tip, and face configurations. 

 

 

 

Figure 2: Placement of Hall effect element, and description of tip, and face. 

 

 Once I determined the sensitivity and sensing direction, I then inserted them into hollow 

threaded studs for easy mounting. The stud diameter was determined by calculating the largest 

cross sectional area across the face and adding in 0.10” to accommodate room for bending the 

leads, the final dimension needed was a 0.260” internal diameter, see figure 3 for dimensions. 

Face 

Tip 
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From the McMaster Carr website I ordered the closest diameter stud # 94624A540 with an 

internal diameter of .375”. I also ordered jam nuts to fasten the threaded stud. The studs I ordered 

are 7” long so that I can cut them into several 1.5” sections to house each sensor.  

 

 

Figure 3: Dimensions for the DN6851 Hall effect IC. 

 

To begin construction I soldered shielded wire to each lead on the IC; I am using shielded 

wire to help eliminate any noise generated from the drive motors since the IC will be mounted 

very close to these motors. To reduce the likely hood of unwanted short circuits I used liquid 

tape to insulate the wires from each other and I also used heat shrink tubing to isolate the wires 

from the metal threaded stud housing.  To finish the job I needed to mount the sensors into the 

metal housing, to do this I filled the housing cavity with hot glue and then slid the IC into the 

housing until the face of the IC was flush with the other side, then held it in place until the glue 
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cooled and hardened. The process steps and the finished product can be seen below in figure 4 

and 5. 

 

Figure 4: The process of mounting the DN6851 Hall effect IC. 

 

 

Figure 5: Mounting the DN6851 Hall effect IC on the vehicle. 
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I was then able to mount 56 magnets per wheel as seen in figure 6, giving me 28 ticks per revolution. I have 
10” diameter wheels and therefore I travel 1.12199 inches/tick. 
 
 

 
 
Figure 5: Mounting the magnets on the right wheel for the  Hall effect IC. 
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Following is the Panasonic DN6851 data sheet from Digi Key 
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