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1. Design a 14 bits dual slope ADC considering a 1 MHz clock and a reference voltage equal to 1 V. The 

signal to be converted is included within 0V and 10V. To this aim size properly the necessary 

impedances in the circuit so to avoid the amplifiers saturation. Calculate the conversion times. 

 

 
If the ADC belongs to a measurement chain as the one shown in the figure, estimate the repetition time of the 

polling routine executed on the microprocessor that manages the sample and hold unit, program the amplifier 

gain and starts the conversion. 

 

2. It is required to measure the frequency produced by a pulse signal with a frequency range variable in [5 

MHz … 80 MHz] usig a 16 bit microprocessor. 

 Describe how the chosen technique works so as to minimise the uncertainty range in the worst case; it is 

allowed to assume that the interruptn service latency (if necessary) is 1 nsec 

 Verify that the constraints of the chosen technique are satisfied 

 Determine the maximum and minimum frequencies at now measurable with the set constraints 

 

 

3. Implement a filter that is ruled by the following expression: 

 

U(k)=I(k) + CF*[U(k-1)-I(k)] 

where CF=0.75, U(k) is the present output of the filter and I(k) the input at the kth sampling time. 

Assume that it is possible to use a 16 bits microprocessor without floating point unit. 

Show a cycle of the software routine implemented when U(k)=35, RESTO(k)=0.1875 and I(k)=30. 

Provide an estimation of the time after which the output reaches the input value. 

 

 

4. Illustrate the issues related to the measurement phase when the read datum must be transformed by the 

microprocessor in the corresponding value of the physical magnitude acquired by the transducer 
 
 



 


