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	Hardware Revision:
	None

	Online Software Revision:
	7.7

	Offline Software Revision:
	7.7

	Operating Procedure Revision:
	None, except to update software release


Description of Changes

There were two changes to testing procedures, one for the online software, and one for the offline data processing. The goal was to make the test procedures more robust against potential pitfalls, which have become known recently. We are not aware of any concrete examples when the previous processing is inadequate, which is the reason why the potential software weaknesses were unearthed so late in the production. However, the recent realizations and the simplicity of the changes motivated us to commit to the updated software.

The changes are the following:

1) (online software) a change of the trigger-to-trigger delay setting for the analog tests.

    To test the analog part of the chip, the test system provides the calibration pulse command followed by the trigger. At each set of operating conditions (injected charge amplitude, threshold value, and trim DAC settings) the calibration pulse-trigger command pattern is repeated a given number of times (preset to 200), making a continuous burst of data. The time difference between two consecutive calibration pulses (or two consecutive triggers) is fixed for the duration of the burst.

     Due to the nature of the digital pipeline, composed of 12 segments stimulated by the clock one at a time, it is desirable for a complete test to pump the data through all 12 segments in a test. The number of the segments tested during a burst depends on the trigger-to-trigger delay. If the delay value is divisible by 2 (3, 4, 6, 12), then the data will only be supplied to only 6 (4, 3, 2, 1) segments. 

     Correct delay value of 1123 clock cycles was chosen at the time of the system development. However, the data handling state machine implementation had an additional intrinsic delay of 3 clock cycles, resulting in the total delay of 1126, divisible by 2. Therefore, only 6 pipeline segments were stimulated during a given burst. Due to the relatively long time delay between the bursts, caused by the VME bus communication, the selection of the 6 segments (all “even” or all “odd”) was random for different threshold settings during a threshold scan. This resulted in “alternating” plateau levels for chips with defective pipeline.

     We have corrected the trigger-to-trigger delay value to be 1127 for this software release, and verified that the plateau levels are stable, corresponding to the number of bad segments for a given chip.

2) (offline software) substitution of reasonable values to the wafer average gain and the gain spread in cases of very low or very large gain.

     A histogram of the chip gain values is constructed for wafer data processing using digitally good chips on the wafer. It is then fit to gaussian distribution yielding the mean value and the spread of the gain for the wafer. In principle, it is possible for the fitting procedure to diverge in cases of abnormal data distribution. In cases when the fitted mean gain value is outside of the histogram limits (less than 5 mV/fC or more than 100 mV/fC), we replace the mean value and the spread by the arithmetic average value and RMS of the data distribution, respectively.

Qualification of Changes

To qualify the changes to the test program, the test data for nine wafers (7 tested at RAL and 3 tested at SCIPP) were re-analyzed using the new software and results compared to the original analysis with the previous (7.5) release.  The wafers were not re-tested on the probe station.  The original data files were re-analyzed with the new offline software.  

Table 1. Comparison of yield results analyzing test results using present V7.5 and new V7.6 offline software.  

	
	Number of Perfect Chips
	% Disagreement

	Lot - Wafer #
	V7.5
	V7.6
	

	Z40802 W19
	25
	24
	-0.39%

	Z40802 W20
	28
	28
	0.00%

	Z40802 W21
	8
	8
	0.00%

	Z40802 W22
	19
	19
	0.00%

	Z40802 W23
	28
	28
	0.00%

	Z40801 W23
	99
	99
	0.00%

	Z41037 W23
	92
	92
	0.00%

	Z40602 W05
	49
	50
	0.39%

	Z40602 W06
	32
	32
	0.00%

	Z40602 W13
	50
	50
	0.00%

	
	
	
	

	Totals
	430
	430
	0.00%

	Cumulative change in yield for 10 wafers =
	0.00%


The results in Table 1 show that a small number of perfect chips are gained and a small number are lost.  This is expected given the software cleanup.  

There is no net change in the yield for these 10 wafers and also no change in which chips were found to be good in each wafer beyond the 2 chips whose final disposition changed.  This new test software should therefore be released immediately because it is a more stable and correct analysis of test data.  

