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Exercise 1 (Resolution) 

a) The resolution 𝑅 of the 𝐴/𝐷 converter, with 𝑁1 bits and a full scale 𝐹𝑆1 is: 

 𝑅 =
𝐹𝑆1

2𝑁1
= 977 𝜇𝑉 

b) We calculate the resolutions 𝑅2 and 𝑅3 of the 𝐴/𝐷 converters: 

 𝑅2 =
𝐹𝑆2

2𝑁2
= 19.53 𝑚𝑉 𝑅3 =

𝐹𝑆3

2𝑁3
= 2.4 𝑚𝑉 

We find a reduction 𝜆 between resolutions 𝑅2 and 𝑅3 : 

 𝜆 =
𝑅2

𝑅3
=

𝐹𝑆2

𝐹𝑆3
∙ 2𝑁3−𝑁2 = 8  

Exercise 2 (Binary code and sample-and-hold circuit) 

a) The binary code b is converted to a decimal value Ndec (𝑁 = 8) : 

 (𝑏)2 = (10101101)2 = 1 ∙ 27 + 0 ∙ 26 + 1 ∙ 25 + 0 ∙ 24 + 1 ∙ 23 + 1 ∙ 22 + 0 ∙ 21 + 1 ∙ 20 = (173)10 = (𝑁𝑑𝑒𝑐)10 

The output voltage is then 𝑈𝑠 : 

 𝑈𝑠 =
𝐹𝑆

2𝑁 ∙ 𝑛 =  1.352 𝑉 

b) The maximum time is ∆𝑇 : 

 ∆𝑇 =
𝑁

𝑓0
= 16 𝜇𝑠 

c) 𝑓 =
𝑓0

𝜋∙2𝑁+1∙𝑁
= 38.85 𝐻𝑧  

 The use of a sample-and-hold circuit is necessary as the bandwidth of the signal is greater than 𝑓. 

Exercise 3 (Accelerometer and A/D converter) 

a) The maximum quantization error 𝜀𝑚𝑎𝑥 on the measured quantity is : 

 𝜀𝑚𝑎𝑥 =
1

𝑆
∙

𝐹𝑆

2𝑁+1 = 1.2 ∙ 10−3 𝑔 

b) First, we find the output voltage 𝑈𝑠 as a function of 𝑁𝑑𝑒𝑐 and then we obtain 𝑎𝑁 = 𝑓(𝑁_𝑑𝑒𝑐) : 

 𝑈𝑠 =
𝐹𝑆

2𝑁 ∙ 𝑁𝑑𝑒𝑐 − 𝑈0 ⟹ 𝑎𝑁 =
𝑈𝑠

𝑆
=

1

𝑆
∙

𝐹𝑆

2𝑁 ∙ 𝑁𝑑𝑒𝑐 −
𝑈0

𝑆
 

c) The acceleration 𝑎𝑁  for 𝑁𝑑𝑒𝑐 = 3658  is: 

 𝑎𝑁 = 3.9307 ± 1.2 ∙ 10−3 𝑔 

 


