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Tutorial – 13 

 

 

A) To filter the 𝟏/𝒇 component we can use a high-pass CR filter, to avoid effects on the signal we choose 𝒇𝑯𝑷𝑭 =

𝟎. 𝟏 𝑯𝒛, the total noise is equal to: 

𝝈𝒗 = √(𝑺𝑾 + 𝑺𝑰𝑹𝟐) ∙
𝝅

𝟐
𝒇𝑷 + 𝑺𝑾 ∙ 𝒇𝒄 ∙ 𝐥𝐧 (

𝒇𝑷

𝒇𝑯𝑷𝑭
) ≅ 𝟒. 𝟕𝟓 𝝁𝑽 

 

B) To find the minimum variation measurable we need to know the value of the power supply: 

𝑷𝒔𝒆𝒏𝒔𝒐𝒓 = (
𝑽𝑨

𝟐
)

𝟐

∙
𝟏

𝑹
∙

𝑻𝑨

𝑻𝑹
→ 𝑽𝑨 = √𝟒𝑷𝒔𝒆𝒏𝒔𝒐𝒓𝑹

𝑻𝑹

𝑻𝑨
≅ 𝟔𝟑. 𝟐 𝒎𝑽 

The minimum variation of the temperature measurable by the system is: 

∆𝑻𝒎𝒊𝒏 = 𝝈𝒗 ∙
𝟒

𝑽𝑨𝜶
≅ 𝟕𝟓 𝒎𝑲 

 



Simone Guglielmino Tutorial – 13 Signal Recovery 

2 

C) We can further improve the measurement using a Gated integrator of duration 𝑻𝑮 = 𝑻𝑨 = 𝟏𝟎𝟎 𝒎𝒔 and a sync 

signal synchronous to the power supply, in this case, the noise is equal to: 

𝝈𝒗 = √(𝑺𝑾 + 𝑺𝑰𝑹𝟐) ∙
𝟏

𝟐𝑻𝑮
+ 𝑺𝑾 ∙ 𝒇𝒄 ∙ 𝐥𝐧 (

𝒇𝑮𝑰

𝒇𝑯𝑷𝑭
) ≅ 𝟏. 𝟒 𝝁𝑽 

The minimum variation of the temperature measurable by the system is: 

∆𝑻𝒎𝒊𝒏 = 𝝈𝒗 ∙
𝟒

𝑽𝑨𝜶
≅ 𝟐𝟐 𝒎𝑲 

 

SECOND PROBLEM 

 

A) To filter the 
𝟏

𝒇
 component we can use a high-pass CR filter, given the signal is modulated around 𝒇𝑨 = 𝟓𝟎𝟎 𝑯𝒛  

we can use a 𝒇𝑯𝑷𝑭 = 𝟓𝟎 𝑯𝒛, the total noise is equal to: 

𝝈𝒗 = √(𝑺𝑾 + 𝑺𝑰𝑹𝟐) ∙
𝝅

𝟐
𝒇𝑷 + 𝑺𝑾 ∙ 𝒇𝒄 ∙ 𝐥𝐧 (

𝒇𝑷

𝒇𝑯𝑷𝑭
) ≅ 𝟒. 𝟒𝟏 𝝁𝑽 

To find the minimum variation measurable we need to know the value of the power supply: 

𝑷𝒔𝒆𝒏𝒔𝒐𝒓 =
𝟏

𝟐
(

𝑽𝑨

𝟐
)

𝟐

∙
𝟏

𝑹
→ 𝑽𝑨 = √𝟖𝑷𝒔𝒆𝒏𝒔𝒐𝒓𝑹 ≅ 𝟐𝟖 𝒎𝑽 

The minimum variation of the temperature measurable by the system is: 

∆𝑻𝒎𝒊𝒏 = 𝝈𝒗 ∙
𝟒

𝑽𝑨𝜶
≅ 𝟏𝟓𝟔 𝒎𝑲 

 

B) Using a resonant filter tuned around 𝒇𝑨 we obtain a bandwidth of: 

𝑩𝑾 =
𝝅

𝟐

𝒇𝑨

𝑸
≅ 𝟏𝟓𝟕 𝑯𝒛 

The total noise is equal to: 

𝝈𝒗 = √(𝑺𝑾 + 𝑺𝑰𝑹𝟐) ∙ 𝑩𝑾 + 𝑺𝑾 ∙ 𝒇𝒄 ∙ 𝐥𝐧 (
𝒇𝑷

𝒇𝑯𝑷𝑭
) ≅ 𝟒𝟏𝟓 𝒏𝑽 

The minimum variation of the temperature measurable by the system is: 

∆𝑻𝒎𝒊𝒏 = 𝝈𝒗 ∙
𝟒

𝑽𝑨𝜶
≅ 𝟏𝟓 𝒎𝑲 

 

C) To further improve the system, we can increase 𝑓𝐴 beyond the noise corner frequency of the noise, for example, 

we can use 𝒇𝑨 = 𝟏𝟎 𝑲𝑯𝒛, then we can use a LIA with a low-pass filter (i.e. 𝒇𝑳𝑷𝑭 = 𝟏𝟎 𝑯𝒛) to extract the 

measurement. 

The total noise is equal to: 

𝝈𝒗 = √(𝑺𝑾 + 𝑺𝑰𝑹𝟐 + 𝑺𝑾 ∙
𝒇𝒄

𝒇𝑨
) ∙

𝝅

𝟐
𝒇𝑳𝑷𝑭 ≅ 𝟔𝟗 𝒏𝑽 

The minimum variation of the temperature measurable by the system is: 

∆𝑻𝒎𝒊𝒏 = 𝝈𝒗 ∙
𝟒

𝑽𝑨𝜶
≅ 𝟐. 𝟒 𝒎𝑲 

 


