Tower A EIDP – Bad channels summary report
Bad channels types
LAT TKR trays display different types of bad channels:

	Bad channel type
	Malfunction description
	Detection method 
	Reference documentation

	1-Dead 
	bad single-strip charge amplifiers on the MCM GTFE chips 
	Channels with excessively low gain (<50mV/fC) in test TE301
	LAT-TD-00191

	2-Disconnected 
	signal strip on the silicon that are not connected to the input pad of the corresponding GTFE charge amplifier
	a) Channels with excessively low noise (<500 e- ENC) in test TE301
b) Channels with 0 counts in a single-layer C.R. hitmap in test TE401

c) Regions of inefficiencies crossing the entire layer in a 2D XY scatter plot of a C.R hitmap
	LAT-TD-00191

	3-Noisy 
	Channels that cross signal threshold with high rate due to noise in the silicon and/or in the readout electronics 
	Channels with excessively high noise (>10-3 single strip noise occupancy) in test TE302
	LAT-TD-00191

	4-Partially disconnected
	Interrupted signal strip along the ladder length, in correspondence of wire-bonds connecting any of the four SSD aligned on the ladder 
	a) Channels with noise lower than average good channels noise (~1500 e- ENC) and higher than fully disconnected channels in test TE301

b) Channels with intermediate counts in a C.R. hitmap in test TE401
c) Regions of inefficiencies crossing ¼, ½ or ¾ of the layer length in a 2D XY scatter plot of a C.R hitmap
	NCR/FM/INFN/PI-318/319


Types 1,2,3 detection and history:

These channels are detected in standard tray or tower acceptance test, and represents non-recoverable, limit situations where comfortable thresholds on noise or gain can be used for automatic identification (test TE301). 
Disconnected channels (type 2) are first detected running test TE301 (method a – figure 1), then cross-checked by looking at the plane CR hitmap (method b – figure 1) or at the XY plane 2D scatter plot (method c - figure 1).

Channels of type 1,2,3 detected in tower A and their evolution with tower test phases are reported in table 1. 

Types 1,2,3 reference NCRs: 

NCR/FM/INFN/PI-269
NCR/FM/INFN/PI-292

NCR/FM/INFN/PI-298

NCR/FM/INFN/PI-306

Type 4 detection and history:

These are partially working channels displaying intermediate behaviour in terms of noise and CR detection efficiency, therefore require special identification methods. It is in principle possible to determine the strip length connected to a charge amplifier by measuring its noise, as it is proportional to the capacitance load represented by the strip. On the other hand noise fluctuations are comparable to the equivalent noise of ¼ of strip, and therefore prevent a clear automatic detection of partially disconnected channels during a standard noise scan. In the same way, channels that are disconnected for ¾ of their length, such as those where a break occur after the first SSD, can move above and below the 500 e- ENC threshold used for fully disconnected search in test TE301.

For this reason there was no automatic detection of this type of channels in place for tower A. Moreover, this unexpected mode of failure began to appear as a consequence of trays thermal cycles at very low temperatures (-35C), and was detected only immediately after these tests, when trays were assembled into tower A. The first detection of this type of channels was therefore qualitative, by looking at the 2D CR scatter plot of an XY layer and spotting local area of inefficiencies corresponding to disconnected portions of strips. Such findings were then cross-checked with single layer hitmaps and noise scans (see figure 1). 
Type 4 channels and their evolution are reported in table 2.

The proposed solution to this problem will be discussed on the MRB meeting scheduled for 1/12/2005.

Type 4 reference NCRs: 

NCR/FM/INFN/PI-318
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Figure 1: bad channels of type 2 (in blue) and 4 (in red) on heavy tray 020. Noise fluctuations and limited statistics in the hitmaps did not allow automatic identification of partially disconnected channels
Efficiency

Tower A single hit detection efficiency and its evolution after environmental tests is summarized in table 3.
	Layer
	Tray 
	Side
	MCM
	MCM test (UCSC)
	Single tray acceptance
	Post thermal cycle
	Post vibe (Alenia)
	Post TV (Alenia)
	Pre ship (before C6 fix)
	Pre ship (after C6 fix)

	 
	 
	 
	 
	broken PA traces
	disconnect
	noisy
	disconnect
	noisy
	disconnect
	noisy
	disconnect
	noisy
	disconnect
	noisy
	disconnect
	noisy

	Y0
	B
003
	F
	11008
	0
	0
	 
	5
	0
	21
	1
	9
	0
	7
	1
	8
	0

	X0
	L

013
	B
	11343
	1
	4
	0
	6
	0
	6
	0
	9
	0
	9
	0
	9
	0

	X1
	
	F
	506
	0
	156
	1
	174
	0
	177
	1
	178
	1
	181
	0
	178
	0

	Y1
	L
016 
	B
	961
	7
	1
	0
	1
	0
	1
	0
	2
	0
	1
	0
	1
	0

	Y2
	
	F
	675
	4
	2
	3
	2
	3
	2
	3
	3
	3
	2
	3
	2
	2

	X2
	H 010
	B
	1103
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	X3
	
	F
	634
	4
	21
	0
	22
	0
	22
	0
	22
	0
	22
	0
	22
	0

	Y3
	H 020 
	B
	1100
	2
	128
	3
	138
	4
	140
	2
	128
	1
	137
	1
	139
	1

	Y4
	
	F
	525
	1
	0
	0
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0

	X4
	H 006
	B
	1093
	0
	1
	2
	0
	3
	1
	3
	1
	0
	0
	0
	0
	0

	X5
	
	F
	302
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Y5
	H 012
	B
	1023
	0
	1
	2
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0

	Y6
	
	F
	11351
	0
	34
	0
	36
	0
	36
	0
	51
	0
	51
	0
	49
	0

	X6
	M 053
	B
	11437
	1
	0
	3
	0
	4
	0
	4
	3
	0
	3
	0
	3
	1

	X7
	
	F
	294
	1
	1
	0
	1
	1
	1
	0
	2
	3
	1
	0
	1
	0

	Y7
	M 077
	B
	367
	7
	8
	0
	6
	0
	5
	3
	7
	0
	5
	0
	5
	0

	Y8
	
	F
	739
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	X8
	M 002
	B
	599
	0
	1
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	X9
	
	F
	664
	7
	6
	0
	3
	0
	3
	0
	3
	0
	3
	0
	3
	0

	Y9
	M 076
	B
	912
	15
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0

	Y10
	
	F
	11135
	3
	3
	0
	2
	1
	2
	1
	2
	0
	2
	0
	2
	0

	X10
	M 066
	B
	488
	0
	0
	2
	1
	1
	0
	2
	0
	0
	0
	0
	0
	1

	X11
	
	F
	261
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Y11
	M 064
	B
	501
	0
	0
	1
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0

	Y12
	
	F
	362
	-
	0
	1
	0
	1
	0
	2
	0
	0
	0
	0
	0
	0

	X12
	M 082
	B
	462
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	X13
	
	F
	860
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Y13
	M 080
	B
	660
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Y14
	
	F
	336
	8
	8
	0
	7
	2
	7
	2
	7
	2
	7
	0
	7
	0

	X14
	M 062
	B
	863
	0
	0
	2
	1
	2
	0
	2
	0
	1
	0
	1
	0
	1

	X15
	
	F
	676
	0
	2
	0
	2
	2
	2
	0
	2
	0
	2
	0
	2
	0

	Y15
	M 050
	B
	11513
	3
	4
	1
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2

	Y16
	
	F
	428
	0
	1
	3
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0

	X16
	M 079
	B
	296
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	X17
	
	F
	365
	8
	7
	1
	3
	2
	3
	4
	4
	3
	3
	0
	3
	1

	Y17
	T 002
	B
	665
	3
	3
	0
	1
	3
	1
	2
	1
	1
	1
	1
	1
	0

	Total
	
	
	81
	393
	
	414
	
	433
	
	437
	
	440
	
	438
	

	Fraction
	
	
	0.001464844
	0.007107205
	
	0.007486979
	
	0.007830584
	
	0.007902922
	
	0.007957176
	
	0.007921007
	


Table 1: Tower A evolution of disconnected channels (type 2). The number of disconnect for layers Y0, Y3, Y4 fluctuates as these layers have partially disconnected channels that some time fall below threshold for disconnected channels search because of noise fluctuations

	12/01 - w/o sidewalls
	12/05 - Tower assembly complete
	12/18 II plateau at 50C TVAC
	12/27 pre-ship run


Layer Y0 (Bottom 003) 
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Layer Y3 (Heavy 20 Back)

[image: image3]
Layer Y4 (Heavy 20 Front)


[image: image4]
Table 2: Tower A partially disconnected channels (type 4) evolution 
	Layer
	Tray ID
	Side
	12/05 - Tower assembly complete (run 384)
	12/27 - Pre Ship Run (run 445)
	efficiency difference

	 
	 
	 
	efficiency
	efficiency
	Threshold = -1

	Y0
	BOT 003
	Front
	96.1
	96.1
	0

	X0
	LGT 013
	Back
	99.4
	99.3
	-0.1

	X1
	
	Front
	92.6
	92
	-0.6

	Y1
	LGT 016 
	Back
	99.9
	99.9
	0

	Y2
	
	Front
	99.3
	99.3
	0

	X2
	HVY 010
	Back
	99.8
	99.8
	0

	X3
	
	Front
	99
	99.1
	0.1

	Y3
	HVY 020 
	Back
	91.2
	89.9
	-1.3

	Y4
	
	Front
	86.4
	85.3
	-1.1

	X4
	HVY 006
	Back
	99.6
	99.7
	0.1

	X5
	
	Front
	99.7
	99.8
	0.1

	Y5
	HVY 012
	Back
	99.6
	99.6
	0

	Y6
	
	Front
	98.1
	97.9
	-0.2

	X6
	MID 053
	Back
	99.6
	99.7
	0.1

	X7
	
	Front
	99.8
	99.8
	0

	Y7
	MID 077
	Back
	99.6
	99.7
	0.1

	Y8
	
	Front
	99.9
	99.9
	0

	X8
	MID 002
	Back
	99.8
	99.7
	-0.1

	X9
	
	Front
	99.8
	99.9
	0.1

	Y9
	MID 076
	Back
	99.9
	99.9
	0

	Y10
	
	Front
	99.8
	99.8
	0

	X10
	MID 066
	Back
	99.9
	99.9
	0

	X11
	
	Front
	99.8
	99.9
	0.1

	Y11
	MID 064
	Back
	99.9
	99.9
	0

	Y12
	
	Front
	99.9
	99.9
	0

	X12
	MID 082
	Back
	99.9
	99.9
	0

	X13
	
	Front
	99.9
	99.9
	0

	Y13
	MID 080
	Back
	99.8
	99.9
	0.1

	Y14
	
	Front
	99.6
	99.5
	-0.1

	X14
	MID 062
	Back
	99.8
	99.8
	0

	X15
	
	Front
	99.8
	99.9
	0.1

	Y15
	MID 050
	Back
	99.9
	99.8
	-0.1

	Y16
	
	Front
	99.9
	99.9
	0

	X16
	MID 079
	Back
	99.9
	99.9
	0

	X17
	
	Front
	99.5
	99.5
	0

	Y17
	TOP 002
	Back
	99.2
	99.2
	0

	 
	TOWER
	 
	98.8
	98.7
	-0.1


Table 3: Tower A single hit detection efficiency (threshold DAC = 30, range 0)
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