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Production overview

Production Status: 124 modules produced (121 / 3)
@ 79/14 graded as A/B — 75%
@ 3lgradedasC — 25%
Module Testing Report of Week 35:
@ 3/— modules fully tested and therm. cycled (3 retested)

Modules Half-Modules
Grade A B C A B C
T=-10° C, BTC* 3 0 0 — — —
T=-10°C, ATC 2 1 0 — — —
T=+17°C, ATC 3 0 0 — — —
Final Grade 2 1 0 — — —

@ no retests with new DAC settings

*without IV-criteria
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Production summary

T= 17 C(ATC)
T= —](:,EEAT ;
Grades of modules M0121 ... M0158 Final Grade T=-1 BT
s
45
N
35
5 B 2} =
25 —_— ——
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Module Failures Overview

Grade B T=-100C (BTC
T=-10) C (ATC
T= ATC
ivConv
IVslope 1
1150V
; d 12
RelativeGainWidth 10
VcalThrWidth
Noise 8
badRocs
ddres lem: 6
trimbitDefects 4
defecl D:
maskDefects 2
deadPixel 0
Grade C T=-10°C (BTC
T=-10° C (ATC
T= ATC
ivConv
IVslope 14
1150V 12
RelativeGainWidth 10
VealThrWidth s
o1se
badRocs 6
AddressProblem:
trimbitDefects 4
o 2
maskDefects
deadPixel 0

05 1 15 2 25 3 35 4
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Grade B Grade C Failures

Chip Failures Grade B Grade C
deadPixel [ deadPixel R
maskDefects maskDefects
defectiveBumps defectiveBumps .

D, D, «— Pixel defects
trimbitDefects trimbitDefects
AddressProblems = AddressProblems
badRocs badRocs
Noise Noise

VcalThrWidth VcalThrWidth C h . f
RelativeGainWidth RelativeGainWidth — I p p e r 0 r m an Ce
PedestalSpread PedestalSpread
1150V 1150V
IVslope IVslope «— Module IV

T= 17°C(ATC)
T= -10°C (ATC)
T= -10°C (BTC)
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Defective pixel T = 17°C (ATC)

Overlay of all fuIIy tested modules at T +17° C (ATC)

n l of defective pixel of MO121 ... MO158 at T = 17c4ATC»
Grade A
(3 modules)
Grade B
(0 modules) 3
Grade C
(0 modules)

(((((
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Defective pixel T = —10°C (ATC)

Overlay of all fully tested modules at T = —10° C (ATC)

Overlay of defective pixel of MO121 ... MOIS8 at T = -10° C (ATC)
Grade A 2 modules ( 1.6 %) Defects:

Grade A
(2 modules)

44444

irade B 1 modules (0.8 %) Defects: 0

Grade B
(2 modules)

xxxxx

Grade C 0 modules (0.0 %) Defects: 0

Grade C
(0 modules)

(((((
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Defective pixel T = —10°C (BTC)

Overlay of all fully tested modules at T = —10° C (BTC)

Overlay of defective pixel of MO121 ... MOIS8 at T = -10° C (BTC)
Grade A 3 modules (2.4 %) Defects:

Grade A
(3 modules)

44444

irade B 0 modules (0.0 %) Defects: 0

Grade B
(0 modules)

xxxxx

Grade C 0 modules (0.0 %) Defects: 0

Grade C
(0 modules)

(((((
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Defective bump-bonds T = 17°C (ATC)

Overlay of all fuIIy tested modules at T +17° C (ATC)

Grade A

(3 modules)
Grade B

(0 modules) 3
Grade C

(0 modules)

(((((
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Defective bump-bonds T = —10°C (ATC)

Overlay of all fully tested modules at T = —10° C (ATC)

Overlay of defective bump-bonds of MOI21 ... MOIS8 at T = -10° C (ATC)
Grade A 2 modules (1.6 %) Defects:

Grade A
(2 modules)

44444

irade B 1 modules (0.8 %) Defects:

Grade B
(2 modules)

xxxxx

Grade C 0 modules (0.0 %) Defects: 0

Grade C
(0 modules)

(((((
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Defective bump-bonds T = —10°C (BTC)

Overlay of all fully tested modules at T = —10° C (BTC)

Overlay of defective bump-bonds of MOI21 ... MOIS8 at T = -10° C (BTC)
Grade A 3 modules (2.4 %) Defects: 17

Grade A
(3 modules)

44444

irade B 0 modules (0.0 %) Defects: 0

Grade B
(0 modules)

xxxxx

Grade C 0 modules (0.0 %) Defects: 0

Grade C
(0 modules)

(((((
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Current at 150 V

Currentat 150 V (in pA) at T = 17°C and T = —10°C

1150V at T = -10° C (ATC) 1150V at T= 17° C (ATC)
£ Mean: 0.31 £ Mean: 0.26
10> £ RMS: 0.13 10> £ RMS: 0.10
10 £ 10 |
1 1k
= =
10" = 10! -
10 - » : 102 - - 2
recalculated measured
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Slope of IV-Curve

Slope of IV-Curveat T = 17°C and T = —10°C

IVslopeat T = 17° C (ATC) IVslope at T = -10° C (ATC)
Mean: 1.20 Mean: 1.29
RMS: 0.09 - RMS: 0.14
10 10
e e e
1 S s 1
10 - - ” : 10 _ - -
g g g H g g
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Current recalculationto T = 17°C

Cross check of recalculated values with measured values

2
3

—--
i
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1150V ratio

Mean:1.17
RMS: 0.14
Overflow: 0

Lt
0 1 2 3 4

IVslope ratio

Lt
56 7 8 910

Mean:1.08
RMS: 0.03
Overflow: 0

TN TN
0 12345678910



oise

MeanNoise of chips

Noise

T= 17°C (ATC)

Modules: M0121 ... M0158

T= -10°C (ATC)

T= -10°C (BTC)

R

Mean:1
RMS: 6.5
Overfloy:

200 400 600 800 1000 1200

| e

Mean: 140,44
RMS: 879
Overfloy: 0

200 400 600 800 1000 1200

Noise in e~

10

Mean:1§7.92
RMS: 6.64
Overflow: - 0.

200 400 600 800 1000 1200
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Relative Gain Width

RelativeGainWidth

of chips

Modules: M0121 ... M0158

T= -10°C (ATC)

T= -10°C (BTC)

RelativeGainWidth
T= 17°C(ATC)
Mean:092
RMS:0.01
Overflog: 0
1
S AR
0.05 0.1 015 02

Mean: ().
RMS: 0

D3

Overflow:

0.1

0.05

Rel. Gain Width in %

Mean:0.93

RMS:0.p1

Overflow: 0.
005 0.1 015 02 025
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destal Sprea

PedestalSpread of chips

PedestalSpread Modules: M0121 ... MO158

T= 17°C(ATC) T= -10°C (ATC) T=-10°C (BTC)
Mean:1351.02 Mean:1323.67 Mean:1318.08
RMS:139.32 RMS: 170.08 RMS: 164.99
Overflog: 0 Overflow: 0 Overfloy: 0

1000 2000 3000 4000 5000 6000 1000 2000 3000 4000 5000 6000 1000 2000 3000 4000 5000 6000

Pedestal Spread in e~
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Vcal Threshold Width

VcalThresholdWidth of chips

VcalThrWidth Modules: MO121 ... M0158
T= 17°C (ATC) T= -10°C (ATC) T= -10°C (BTC)
10 Mein:83.38 Mean:83.99 10 Mean:8344
RMS: 450 RMS: 650 RMS: 4p7
Qverflog: O Overflow: 0 Overfloy: 0
1
1 1
i b Ll Led SV A | PP VPRV ITETEINN IVOVEITEYY IR 1190 { | IRTPTETTN BN e e
50 100150200250300350400450500 50 100150200250300350400450500 50 100150200250300350400450500

Vcal Thr. Width in e~
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Operational par

Mean DACs |

250

200

S|

Mean Vana (average of chips) %
= Mean 13600 149.67 14833
E RMS 245 87 205
= .
. T
Mean CalDel (average of chips) T
Mean 73.67 80.00 79.00
RMS 2,05 245 245

Mot

Motss
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Operational par

Mean DACs Il

250

200

Mean VthrComp (average of chips)

sl

=

= Mean 8367 8500  85.00
E RMS 205 327 245
E .
Mean Vtrim (average of chips)
Mean 105.67 12267 120.33
RMS 2,05 249 262

Mot

Motss
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Operational par sl

Mean DACs llI T

Mean Ibias_DAC (average of chips) %
25 = Mean 12700 11533 117.33
E RMS 726 65 759
200
150 -
E S,
100 —_—
s0
o E :
. T
Mean VoffsetOp (average of chips) T
250 = Mean 1933 3133 28.00
E RMS 4.19 741 5.89
200 £
150 E
00 -
s0
0 B :

Mot
Motss
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Operational parameters at T = +17°C (ATC)

DAC distribution (of chips)

IS

DACsatT= 17 C (ATC)

Modules: MO121 ... MO158

Vana VthrComp CalDel
F Mean:136.33 oF Mean:84.04 SE Mean:74.02
RMS: 11.84 RMS: 7.84 RMS: 6.72
E Overflow: 0 SF Overflow: 0 4F Overflow: 0
N
£ 3E
3
£ s
S
£ b | | b
. . . . 0 . . . . 0 . . . . .
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
F Mean:127.31 3t Mean:106.17 6 Mean:19.83
RMS: 9.35 RMS: 13.72 RMS: 9.58
£ Overflow: 0 25F Overflow: 0 5 Overflow: 0
S
15F
s
F 05F
. . " . . 0 . . . .
50100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
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Operational parameters at T = —10°C (ATC)

DAC distribution (of chips)

DACs at T = -10° C (ATC)

Modules: MO121 ... MO158

Vana VthrComp CalDel
4F Mean:150.10 oF Mean:85.60 SE Mean:80.46
3.5F RMS: 13.00 R 1S: 8.64 RMS: 7.84
S| Overflow: 0 SE Overflow: 0 s Overflow: 0
25F 4F
2F 3F
15 oF
1B
0 . I I I 0 I I I I
0 50 100 150 200 250 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
4F Mean:115.94 4F Mean:122.77 Mean:31.69
3sE RMS: 10.30 35F RMS: 14.07 0F RMS: 12.63
E Overflow: 0 E Overflow: 0 Overflow: 0
25F 25F
2F 2F
15F 15F
13 13
0sF 05F
0 I I I I 0 I I I
50100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
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Operational parameters at T = +17°C (BTC

DAC distribution (of chips)

DACs at T = -10° C (BTC) Modules: MO121 ... MO158
Vana VthrComp CalDel
7F Mean:148.71 SE Mean:85.42 or Mean:79.65
£ RMS: 13.00 RMS: 8.48 RMS: 7.79
Overflow: 0 a4 Overflow: 0 SE Overflow: 0
sE
4F
4F 3r
3E
E N
SE
N3 2
s
13 3
e
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
N Mean:118.17 SE Mean:121.02 TE Mean:28.31
RMS: 9.47 RMS: 1337 oF RMS: 11.61
4F Overflow: 0 4F Overflow: 0 Overflow: 0
3r 3
2F 2fF
IF 1F
0 . . . . 0 . . .
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
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Operational parameters

Mean DACs |

200
150

100

250
200
150

100

Mean Ibias_DAC (average of chips)

82.70

RMS 2595 17.32

T

Mean VoffsetOp (average of chips) T2 1006 (ATC retest)

Mean 32917032
RMS 10.48 9.35

MAAS AR AL LA

T v YTy
AT AL

v ey
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Operational parameters

Mean VthrComp (average of chips)
Mean DACs Il ™

200

Mean 82.17 82.75
RMS 3.56 345

150

100

I 2 g

-1 ATC
Mean CalDel (average of chips) “10° C (ATC retest)

250 Mean 80.1 80.49
RMS 2.26 228

200

150

MOy PPy Ry vty wn|

\*}wwww
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Operational parameters

Mean DACs I . Mean Vana (average of chips)
25

E Mean 15037 15169
E RMS 53 541
200
150 ‘JQNWWWM.&Q‘MWM
100
50
0

I 2 g

Mean Vtrim (average of chips) 100 € (ATC retest)

250 Mean 12131 12211

E RMS 585 617
200 —

50

[ S S S S S T A S MR MR
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Performance parameters

Mean Noise [e~] vs. Module Nr.

Mean Noise (average of chips) ”i“ - iio“ g) ((2”}((1 )retest)

Mean 161.21  67.01
RMS 5.66 62.94

v
WAMMMMAMMAMMAMAM A MM IR AS A A AMS

e
e

MO030 TR

MO0
MO047
MO0s6
MO060
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Performance parameters

Mean VcalThresholdWidth [e~] vs. Module Nr.

160
140
120
100

X . I'=-10 C(ATC
Mean VcalThrWidth (average of chips) T=-10°C (( ATC )relest)
E Mean 8401  28.63
E RMS 5.34 40.52

M0030 [TTT
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Performance parameters

Mean RelativeGainWidth [%] vs. Module Nr.

Mean RelativeGainWidth (average of chips)

I'=-10, C (ATC)
T= -10" C (ATC retest)

Mean
RMS

0.03 0.01
0.00 0.01

MO030 [TTTT
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Performance parameters

Mean PedestalSpread in [e~] vs. Module Nr.

2000
1800
1600
1400
1200
1000
800
600
400
200
0

Mean PedestalSpread (average of chips)

I'=-10, C (ATC)
T= -10" C (ATC retest)

E Mean
E- RMS

1264.16  480.57
80.51 681.02
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