	Tests 
	Purpose 
	Method 
	Criteria 

	Number of channel entries
	To count the number of dead, hot and abnormal channels 
	· 1-D histogram of the channel entry distribution from all channels of all ladders 
· Fit with a Gaussian and define the boundary for good channels.
	Good channels within around f 5-sigma of the Gaussian distribution 

For short conversion cable: 280 < entries < 400 

For long conversion cable: 260 < entries < 370

	Width of amp distribution from all ADC channels with mean-shift
	To quantify the effect of noise. 
	· Obtained the mean of the amplitude distribution for each ADC channel
· Define the "central line" as the position of the ADC0 mean. 
· Shift the mean of the amplitude distribution of each ADC channel to the "central line" 
to produce an accumulated distribution.  With their means shifted to the common position, i.e. "central line", the width of the cumulated distribution is from the noise. The influence from slope is corrected by the "mean shift".
· Fit the width distribution from all channels of all ladders with a Gaussian and define the boundary for good channels.
	Good channels within around five sigma of the Gaussian distribution 

For short conversion cable: 2.2 < width < 4.2 

For long conversion cable: 2.5 < width < 4.3

	Width of amp distribution vs. ADC
	To quantify the variation of noise vs. ADC. 
	· plot "width vs. ADC", where width is the Gaussian width of the amplitude distribution. 
· fit the plot with a constant line, i.e. "pol0" in ROOT, and obtain chi2/NDF from the ROOT.
· Calculate p-Value, i.e. TMath::Prob(chi, NDF) 
· Set cut based on the distribution.
· e.g. 
· p-Value = 0.006%--> 5 sigma
	To be filled by Chen-wei and Han-sheng when the result is out

	Linearity of ADC vs. amplitude
	To check the linear response of ADC vs amplitude
	· plot "mean vs. ADC", where the mean is the Gaussian mean of the amplitude distribution. 
· fit the plot with a straight line, i.e. "pol1" in ROOT, and obtained chi2/NDF from the ROOT. 
· Calculate p-Value, i.e. TMath::Prob(chi, NDF) 
· Set cut based on the distribution.
· e.g. 
· p-Value = 0.006%--> 5 sigma
	To be filled by Chen-wei and Han-sheng when the result is out

	Position of amplitude mean of ADC0
	To check the offset of ADC response.  Note: can be corrected via calibration in principle
	· make a distribution of the amplitude mean of ADC0 from all channels of all ladders.
·  set boundary cut to reject bad channels
	To be filled by Chen-wei and Han-sheng when the result is out

	Slope of amplitude mean vs. ADC
	To check the gain of ADC. Note: can be corrected via calibration in principle
	· plot the distribution of the slope of amp mean vs, ADC from all channels of all ladders. 
· set boundary accordingly
· Note: the slope will vary with channel ID due to, e.g. different signal path-length.
	To be filled by Chen-wei and Han-sheng when the result is out

	Unbounded channel
	To quantify the number of channel missing wire-bounding. Note: not needed at BNL according to Rachid’s feedback. 
	· Run the calibration test without bias voltage. 
· [bookmark: _GoBack]The noise of an un-bonded channel will be very small as it doesn’t connect with sensor which is the source of noise.

	To be filled by Chen-wei

	Classification 
	 To classify a ladder
	· remove double counting on bad channels from all above criteria
· plot “number of half ladders” vs. “number of bad channels”
· printout the ladder information for each class. 
	classification based on the percentage of bad channels in a half ladder
· 1:   0.5%
· 2:   1.0%
· 3:   1.5% 
· 4:    2.0%


1. Cheng-wei’s presentation on classification 
2. https://indico.bnl.gov/event/12518/contributions/52256/attachments/36063/59166/HanSheng0720.pdf

