
EE 192 Discussion 8 (3/7-8) 

Analog to Digital Conversion 
The ADuC7020 — and most modern microcontrollers — have built-in ADCs or Analog-to-Digital Converters. These read a 
voltage (an analog value) and convert it into an integer (a digital value) which can be used by software. 

Here is some example code which uses the ADC to read the ADC0 input. 

int leftSense; 
 
ADCCP = 0x00; // Select ADC0 as an input 
REFCON = 0x01; // Connect internal 2.5 V reference 
ADCCON = 0xE4; // Continuous conversion                
 
while (!ADCSTA) {}; // Wait for the end of conversion  
leftSense = (ADCDAT>>16); // Get ADC value             
printf("ADC0 value is %d\n", leftSense); 
ADC documentation can be found in page 25 of the datasheet. 

Reading the datasheet we can see that the ADC value is a 12-bit integer. This means that in single-ended operation the 
range of values is 0-4095. The reference voltage is 2.5 V, meaning that the max value 4095 corresponds to a voltage >= 
2.5 V. 

In the line marked  , we set the ADC to operate in single-ended mode and do continuous conversion. That means the 
ADC is actually continuously operating in the background. At  we wait for the first conversion to finish then read the 
value from ADCDAT in . 

Magnetic Sensing Noise 
• Minimize noise using a twisted pair or shielded coax 
• Loose, vibrating sensor boom will also cause noise 
• Simple experiment: With sensor held still, read 500 ADC values. Find the standard deviation in MATLAB or Excel 

Ideas for next week 
• Mounting the sensors 

o Different pickup patterns: see notes on the website 
• Linearizing the sensors w.r.t horizontal distance from track 

o (Not strictly necessary, but may improve control loop performance) 
o Can take measurements, find a regression 

• Fusing data from multiple sensors 
o See Shane’s notes on the website 
o Use a circle-circle intersection? Something cleverer? 

For next week’s checkoff… 
Turn in a plot of the sensor boom’s mechanical response  

• With the car stationary over the track, give the sensor boom a good flick 
• Plot >=500 samples of your distance measure (not necessarily raw ADC values – whatever metric you used for 

sensor fusion) 

  



Circle-Circle Intersection 
Suppose I plot a regression for each sensor – at a fixed height h – to find r from the ADC value. Then given two ADC 
readings from two different sensors, I can estimate r for each sensor. Since I know the distance between my sensors, 
simple geometry allows me to calculate the horizontal position of the intersection point (search for Circle-Circle 
Intersection). 

 

In my experience, this successfully damped the sensor’s mechanical response (to small changes in height). However it is 
only valid for small deviations around height h, since the regression is found for the fixed height. 

 

This is only an idea meant to get you started thinking about multiple sensors. There are many other ways to do it. For an 
alternative approach see page 5 of the design note on magnetic sensor modeling (EE192 Website > Resources > Design 
Notes > Magnetic Sensing > Magnetic Sensor Modeling). 

http://inst.eecs.berkeley.edu/~ee192/sp12/files/documents/sensorModeling.pdf
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