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We have in excess of ten hybrids on hold because they have one or more chips with a block of contiguous channels for which the measured gain is 10% to 20% lower than their neighbors and the measured input noise is high.   Typically, the difference in gain between this block of channels and the rest is enhanced at cold temperature. Further analysis and re-test led us to call this effect BlockFastRise instead of BlockLowGain. The effect disappears if we use a longer strobe delay for the gain and noise measurements.  The standard RC plot (with strobe delay = 15) for a typical example, hybrid 160, is shown in Fig. 1 (link1, channels 298-307). The same plot with strobe delay = 20 is shown in Fig. 2 and both the gain and noise of the affected channels are normal.  Fig. 3 shows the timewalk plot for all channels and channels 298-307 are clearly lower than the normal indicating that these channels have a faster rise time.  Apparently, because of the faster risetime, the charge is being injected too early.  Fig. 4 shows the Strobe delay for charge injections of 10fc and 1.25fc that are used to calculate the timewalk.  Channels 298-307 have larger delays even though the difference is smaller.

Fig.5a,b shows the ten channel average of the gain and the noise as a function of strobe delay for 10 affected channels and 10 normal channels.  The plateau is not as flat as one might like in either case and the channels with the ‘defect’ plateau at a longer strobe delay and a significantly higher gain.  The excess noise, which is apparently an artifact of using too short a strobe delay, becomes the same for all channels as it should since it is just the shot noise of the front end transistor (we hope).  For our tests the strobe delay needs to be large enough to minimize the noise.

The noise was the bothersome issue and is the reason that the defect needs to be addressed.  The ‘defect’ channels in the one module that we built with a BLG hybrid were masked out for ‘HI Noise’.  If we use these chips we need to modify the software so that the module isn’t rejected for Hi Noise.

It would be good to know whether the defect that causes these channels to have a faster rise time might cause other problems.  A hybrid built at UCSC with 2 chips showing this problem was irradiated with 2x10^14 n/cm^2 (1 MeV NIEL equivalent in Si) in the reactor in Ljubljana. The results of this irradiation test can be found at: 

http://www-f9.ijs.si/~mandic/ChipIrrad/spo233/spo233.html
Hybrid spo233, Chip M0 and S3 with low gain channels

	
	
	Average Gain of LowGain channels
	Average Gain of the rest of channels
	

	M0 ch 118-127
	Before Irradiation
	44.66
	47.60
	

	
	After Irradiation
	17.35
	16.25
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	S3 ch 433-449
	Before Irradiation
	48.58
	55.32
	

	
	After Irradiation
	24.27
	23.29
	


By comparing the timewalk plots before and after irradiation (Fig. 6 a, b) we conclude that the radiation slows the chip and causes the timewalk to increase uniformly and that moved the ‘BLG’ channels enough so that they are happy with the standard strobe delay.

The symptoms improve when Ish is lowered for the same reason.

Three other hybrids with a chip showing the same symptoms (low gain, hi noise and low timewalk) have been tested with the same results.

Also, tests of modules that ended up with chips showing this effect (but not so evident at the hybrid level) show the same type of findings as in hybrids.

A collection of plots showing response at the hybrid level (cold), module (at room temperature), module at cold, wafer and hybrid comparison, strobe delay study for all the modules that have been showing chips with block of low gain channels can be found at:

http://www-atlas.lbl.gov/strips/modules/production/analysis/NoisePeaks/
In addition, the chips that show this effect are mostly coming from the following wafer/lot:

Z40859, Z41032, Z40920

We should give some more thought to the effect of this problem during data taking.  Certainly it will depend upon how the clock is positioned relative to the beam crossing time.  There will be a problem if the differences in timing shown in Fig. 5 are larger than can be accommodated in the 25ns time bucket.
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Fig 6.

a) TW before irradiation
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b) TW after irradiation
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Fig.1 – RC plot for Hybrid 160, link 1 with standard strobe delay (15).
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Fig. 2 – RC plot for Hybrid 160, link 1 with strobe delay = 20
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Fig. 3 – Time walk plot for Hybrid 160
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Fig. 4  Strobe Delay for 10fc and for 1.25 fc .  The difference is the Timewalk.
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Fig. 5a. Gain vs strobe delay                           Fig. 5b. Noise vs strobe delay
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