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Lab practical 3: Timer, A/D-Converter 
 
Realizing a pair of scales 
 
The sensors for the - very simple – scales are three pressure-sensitive resistors. At the output  
of a data amplifier there are three voltages available whose values are proportional to the values 
of the resistors. These signals are inputs of the A/D-converter (AN0-AN2). 
 
 
a) By pressing key 1 (compare lab practical 1) exactly one conversion for one channel should be 

activated, it should be explicitly waited for the result of the conversion and it should be 
displayed. At the next pressing of key 1 the next channel should follow, so that all 3 channels 
in the sequence 0,1,2,0,1…and so on are converted and displayed hexadecimal. Develop the 
function for the initialization, for checking if a conversion is finished and for taking over the 
result of the conversion using Dave and -if it is necessary- by modifying the generated 
sources! 
 
Attention: In lab practical 1 realized modules should still exist       
 

b) Execute appropriate tests by using the simulation of the I/O-units that is available in Vision - 
Simulation!  

 
c) Verify the tested program in the target! 

 
There are achieved more exact results, if a mean value over several in sequence executed 
measurements are build. To do this for instance a procedure is convenient that deposits in 
equidistant time steps measurement values in an appropriate dimensioned ring buffer. Once 
complete filled in such a buffer the respective oldest value is replaced by the currently to be 
deposited. Is the size of the buffer is specified so it contains the number of values to average, with 
every deposit the new mean value can be determined immediately (sliding average).   
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From the second form of the calculation of the mean value it can be seen, that the new value of 
the sum which is necessary for the calculation, can be determined by subtraction of the oldest 
value (which is replaced in the ring buffer) and the addition of the current value (which is to be 
inserted in the ring buffer). The division by the size of the buffer n is to be executed 
advantageously only if the mean value is needed. Choose n=20 for buffer size! 
 

 The sampling of the analogous channels is executed continuously, the sampling interval 
between two consecutive conversions should be 1msec and is generated using GPT1 as 
followed:  

 

 Timer 3 has to be used in timer-mode as down counter with reload from Timer 4 and 
suitable input frequency. 

 
Consider in which of the Dave-modules reasonably the A/D-values and the start of a new A/D-
conversion are to be realized?  
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d) By pressing key 1 now we get the output of the return value of the function 

 "fgiveADmean(n)" , which returns the mean value of the channel passed.  

 
 

e) By pressing key 2 the return value of the function "fGiveWeight()" is output in the second 
line of the LC-display. This function generates the result value from the sum of the 3 
averaged AD-values. This is a voltage value, not yet an indication of weight! 

Realize " fGiveWeight()"! 
 
 
Further not to solve here – but interesting – problems: 

 Calculation of the mean value by using a not completely filled ring buffer  
 Determination of the measurement value "weight"  
 Ascertainment of the zero-point   
 Calibration of the pair of scales 
 Displaying the measurement results in determined periods of times 
 Recognition of not allowed changes during the measure 
 Etc., etc.  

 

 
 


