
Frontend saturation correction 

During FLAME measurements we decided to set pedestal value from 74 DAC to 60 DAC 

because of better linear response at the beginning of the range and for that pedestal value most of 

linearity measurements was done. But during TB we decided to set default 74 DAC for pedestal 

dac due to observed significant saturation at the end of range when pedestal dac was set to 60 

DAC.  

Examples of linearity measurements, three method was used for amplitude reconstruction: 

• Max amplitude (valid only when measurments was tuned to match peak value and phase 

of sampling) 

• CR-RC fit 

• deconvolution    

• numerical integral trapez method 

1.Pedestal DAC value 74 -Peak value and phase of sampling 

matched but end of the range was not tested 

 



 











 

 

2. Pedestal DAC value 75 -Peak value not in phase of 

sampling but ful range was tested. 33 samples of tail TB2022 

setting 













 

3. Pedestal DAC value 75 -Peak value not in phase of 

sampling but ful range was tested. 19 samples of tail TB2025 

setting 













 

 



4. Finding function which describe well frontend response in 

function of charge  

I assume that we can divide response in to three regions initial linear response, saturation knee 

described by polynomial and saturated but linear part. 

• First linear function was fitted in region 100 - 300 fC  

• Crucially, the polynomial for the transition region is not fitted to the data in the 

conventional sense. Instead, its parameters are analytically solved to create a "bridge" 

that smoothly connects the two previously determined linear sections. This is 

accomplished by imposing a set of strict mathematical boundary conditions. 

For a polynomial of order N, N+1 conditions are required to uniquely determine 

its N+1 coefficients. The script generalizes this by constructing a system of linear 

equations based on a hierarchy of constraints. Using a 5th-order polynomial (ax⁵ + ... + f) 

as an example, which has six unknown coefficients, the following six boundary 

conditions are enforced: 

1. Value at x₁ (300 fC): The polynomial's value must equal the first line's value at 

the connection point. 

2. Slope at x₁: The polynomial's first derivative (slope) must equal the slope m₁ of 

the first line. 

3. Curvature at x₁: The polynomial's second derivative (curvature) is set to zero to 

match the zero curvature of the straight line, ensuring an exceptionally smooth 

transition. 

4. Value at x₂ (750 fC): The polynomial's value must equal the second line's value 

at the second connection point. 

5. Slope at x₂: The polynomial's slope must equal the slope m₂ of the second line. 

6. Curvature at x₂: The polynomial's second derivative is also set to zero to 

smoothly merge into the final linear section. 

The Linear Algebra Solution 

Each boundary condition described before forms a linear equation. This creates a system 

of N+1 equations for N+1 unknowns, which is expressed in the standard matrix form: M 

* p = v. 

o M is the coefficient matrix derived from the polynomial and its derivatives 

evaluated at the boundary points x₁ and x₂. 

o p is the vector of unknown polynomial coefficients that the script needs to find. 

o v is the vector of known target values, determined from the linear fits in Stage 1 

(e.g., y₁, m₁, 0, y₂, m₂, 0). 

o  

• The script used to find polynomial which describe transition region utilizes a 

deterministic linear algebra solver (np.linalg.solve) to find the unique vector p that 



satisfies all imposed conditions. The resulting polynomial coefficients are therefore not 

the result of an iterative optimization against the middle data points but a direct analytical 

solution that guarantees a smooth, continuous function across the entire range. 

• Second linear function fitted in region 750 fC to the end  

Results of finding appropriate model  

Polynomial order 7 seems to be enough for accurate describe and correct saturation region. 

 













 

    

 

 

 

 


