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Summary

Production overview

Production Status: 616 modules produced (538 full/ 78 half))
o 375/92gradedasA/B  — 87% | 61/11— 92%
@ 7lgradedasC - 18% |6 — 8%

Module Testing Report of Week 17:

@ 33 modules fully tested and therm. cycled (0 retested)

Modules (29) Halfmodules (4)
Grade A B C A B C
T=-10°C, BTC* 21 7 1 4 0
T=-10°C, ATC 20 8 1 3 1 0
T=+17° C, ATC 26 3 0 2 1 1
Final Grade 19 9 1 2 1 1

@ no retests with new DAC settings

*without IV-criteria
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Summary

Production summary

Grades of modules M0752 ... M0426 Final Grade

S}

MO0752
MO0779
MO0729
MO0777
MO0664
MO0700
MO0652
MO0760
MO0704
MO0780
MO0746
MO0758
MO0738
MO0755
MO0769
MO0332
M0426
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Summary

Module Failures Overview

Grade B -10°C (BTC
T= -10) C(ATC
IVslope B T
1150V
PedestalSpread =, e, ) |
RelativeGainWidth = T B
VealThrWidth 10
Noise s
badRocs
AddressProblem: 6
trimbitDefects 4
defectiveBumps
maskDefects 2
deadPixel o
ERr2 % 2 I 23 o
S88 & 5 s g 8
=== = = = = =
Grade C T=-100C BTC%
BRI
1Vslope dATC)
1150V 14
RelativeGainWidth 2
VealThrWidth 10
Noise 8
badRocs
AddressProbl 6
trimbitDefect
defectiveBumps 4
maskDefects 2
deadPixel o
23
28
==}
=]

BPIX Module Testing Status - Week 17



Production quality

Summary

Chip Failures Grade B

Grade B

— S
deadPixel
maskDefects
defectiveBumps
trimbitDefects
AddressProblems |
badRocs il
Noise | !
VcalThrWidth

RelativeGainWidth
PedestalSpread

Grade C

deadPixel
maskDefects
defectiveBumps
trimbitDefects
AddressProblems
badRocs

Noise
VcalThrWidth
RelativeGainWidth
PedestalSpread
1150V

IVslope

Grade C

—_
(=}
T

«— Pixel defects

« Chip performance

«— Module IV
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Results

Defective pixel T = 17°C (ATC)

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

Overlay of defective pixel of MOTS2 .. MO426 at T= 17 C (ATC)
i 28 modules (4.5 %) Defects 55

Grade A 20
(28 modules) ¥

50 100 150 200 250 300 350 400

ade B 4 modules (0.6 %) Defects: 2

Grade B
(4 modules) @

© T

50 100 150 200 250 300 350 400

irade C 1 modules (0.2 %) Defects: 0

Grade C
(1 modules) o
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°
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Results

Defective pixel T = —10°C (ATC)

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

Overlay of defective pixel of M0752... M0426 at T = -10° C (ATC)
rade A 23 modules (3.7 %) Defects: 38

Grade A 20
(23 modules) ¥

50 100 150 200 250 300 350 400

ade B 9 modules (1.5 %) Defects: 9

Grade B
(9 modules) @
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50 100 150 200 250 300 350 400
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Results

Defective pixel T = —10°C (BTC)

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

Overlay of defective pixel of M0752... M0426 at T = -10° C (BTC)
rade A 25 modules (4.1 %) Defects: 41

Grade A 20
(25 modules) ¥

50 100 150 200 250 300 350 400

ade B 7 modules (1.1 %) Defects: 8

Grade B
(7 modules) @
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Yo

Grade C
(1 modules) o

5]
[ o

°
]

100 150 200 250 300 350 400

BPIX Module Testing Status - Week 17 8/24



Results

Defective bump-bonds T = 17°C (ATC)

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

Ouetay of defectivebump bonds o MOTS2 . MOA26 a1 T= 17 (ATC)
les (4.5 %) Defects: 97

Grade A 20
(28 modules) ¥
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ade B 4 modules (0.6 %) Defects: 93
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(4 modules) @ \
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Results

Defective bump-bonds T = —10°C (ATC)

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

Overlay of defective bump-bonds of M0752... M0426 at T = -10° C (ATC)
rade A 23 modules (3.7 %) Defects

Grade A 20
(23 modules) ¥

50 100 150 200 250 300 350 400

ade B 9 modules (1.5 %) Defects: 104

Grade B
(9 modules) @
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Results

Defective bump-bonds T = —10°C (BTC)

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

Overlay of defective bump-bonds of M0752... M0426 at T = -10° C (BTC)
rade A 25 modules (4.1 %) Defects

Grade A 20
(25 modules) ¥
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(7 modules) @
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Results

Current at 150 V

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

1150V at T = -1¢° C (ATC) 1150V at T= 17°C (ATC)
Mean: 0.71 Mean: 1.07
10> £ RMS: 0.68 107 = RMS: 149

lof . 10: /\

.| ‘ \/V\/\ ) — w\/\/\
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recalculated measured
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Results

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: 1.17 - Mean: 1.33
RMS: 035 RMS: 0.65
10 & 10 &
A A /\ A
N /T N A Eeeeae
101 i e i | 10 :
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Current recalculationto T = 17°C

Results

Cross check of recalculated values with measured values
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1150V ratio
e Mean:0.84
nhl RMS: 0.53
i Overflow: 0
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IVslope ratio
Mean:1.12
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Results

MeanNoise of chips

10°

Noise

T= 17°C (ATC)

Modules: M0752 ... M0426

T = -10"C (ATC)

T = -10"C (BTC)

ot

Mean: 1
RMS: 9.
Qverflog:

1,56,
N6

10

10° ¢

R

Mean:1§
RMS: 8
Overflow:

5,29
B9

107

R

Mean:155.50
RMS: 8.66
Overflow: 0.

200 400 600 800 1000 1200

200 400 600 800 1000 1200

Noise ine™

200 400 600 800 1000 1200
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Results

Relative Gain Width

RelativeGainWidth

RelativeGainWidth
T= 17°C (ATC)

of chips

Modules: M0752 ... M0426

T = -10"C (ATC)

T = -10"C (BTC)

Mean: 01
RMS: 0.

L

Qverflow:

D3
)1

0.05 0.1

0.15 0.

2

0.25

Mean:0.
RMS: 0

Overflow:

D2

005 0.1 0.5

0.2

0.25

Mean:0.p4
RMS: 0.p2
Overflow: 1

005 0.1 015 02 025

Rel. Gain Width in %

BPIX Module Testing Status - Week 17



Results

Pedestal Spread

PedestalSpread of chips

PedestalSpread Modules: MO0752 ... M0426
T= 17°C (ATC) T = -10"C (ATC) T = -10"C (BTC)
Nean:1489.78 | Mean:1332.67 Mean:1529.83
RMS: 24859 RMS: 307.76 RMS: 306.35
Qverflog: 1 Overflow: 0 Overflow: 0
10 10

| | | || |

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

Pedestal Spread in e~

BPIX Module Testing Status - Week 17



Results

Vcal Threshold Width

VcalThresholdWidth of chips

VcalThrWidth Modules: M0752 ... M0426
T= 17°C (ATC) T = -10"C (ATC) T = -10"C (BTC)
Mean:84.03 Mean:89.79 L Mean:89.91
RMS: 6.6 RMS: 6.84 B RMS: 618
Qverflow: 0 2 Overflow: 0 | Overflow: - 0.
ok 10F 10

1h 1H 1E
BV R A 0L S ] B

50 100150200250300350400450500 50 100150200250300350400450500 50 100150200250300350400450500

Vcal Thr. Width in e~
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Results

Operational parameters |

Mean DACs |

. 1
Mean Vana (average of chips) T

Mean 14358 159.00  158.79
RMS 5.50 5.14 5.06

z u
£
T

150 Bt N N e i
00 F-
50 -
o By e
. T= 17,C(ATC)
Mean CalDel (average of chips) TZ 100 C (ATC
CER RIS
250 Mean 7958 8733 8718
RMS 497 557 556
200
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Results

Operational parameters |l

Mean DACs I . T= 17 caTe
Mean VthrComp (average of chips T=-100 C (ATC
P (averag p) 12700 “Efs‘rf
Mean 9142 9030 90.12
RMS 257 265 263
S— e
T T T T S S S
. . T= 17,C(ATC)
Mean Vtrim (average of chips) T=-10°C (ATC
e ol i CER RIS
Mean 11261 13021  130.06
RMS 686 660 661

s
MO0
Mois

Mosss
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Results

Operational parameters Il

Mean DACs Il

Mean Ibias_DAC (average of chips)

Mean
RMS

82.24
13.17

74.82
1373

75.00
1353

Mean VoffsetOp (average of chips)

=
(RN}

Mean
RMS

65.82
832

79.85
8.53

79.64
8.42
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Results

Operational parameters at T = +17°C (AT

DAC distribution (of chips)

DACsatT= 17°C (ATC)

Modules: M0752 ... M0426

Vana VthrComp CalDel
18 F Mean:144.06 ~ Mean:91.96 30F Mean:80.05
16 RMS: 14.56 £l RMS: 9.78 RMS: 8.55
Overflow: 0 Overflow: 0 50 Overflow: 0
14 20
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8
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Ibias_DAC Vitrim VoffsetOp
30F 2
Mean:82.85 20E Mean:112.67 £ Mean:66.10
25 RMS: 14.11 8E RMS: 18.50 RMS: 14.26
- Overflow: 0 Overflow: 0 Overflow: 0
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Results

Operational parameters at T = —10°C (AT

DAC distribution (of chips)

DACs at T = -10° C (ATC)

Modules: M0752 ... M0426

Vana VthrComp CalDel
1g | Mean:159.38 Mean:90.73 5P Mean:87.77
RMS: 14.64 35F RMS: 9.46 RMS: 9.43
16E overflow: 0 20fF Overflow: 0 20 Overflow: 0
14F
£ 25E
12 15F
10F 20F
SE I5F 10
6k
3
4F 5
2F ﬂ'w SE
0 . . . 1 . 0 . . . . 0 1 . . .

L
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50 100 150 200 250 200 250 0 50 100 150 200 250

Ibias_DAC Vitrim VoffsetOp

E Mean:75.45 16 Mean:130.15 Mean:80.36
3 RMS: 14.69 14 | RMS: 1853 RMS: 12.92
3 Overflow: 0 | £ Overflow: 0 30 Overflow: 0
E 10F

E 8F

E 6F

E o

E 2F

L PN S| L

0 50 100 150 200 250

L
0 50 100 150 200 250

0
0 50 100 150 200 250
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Results

Operational parameters at T = +17°C (BTC

DAC distribution (of chips)

DACs at T = -10° C (BTC)

Modules: M0752 ... M0426

Vana VthrComp CalDel
2 25
50 F Mean:159.31 5r Mean:90.72 Mean:87.70
1s [ RMS: 14.63 RMS: 9.44 RMS: 9.42
16 E Overflow: 0 20F Overflow: 0 200 Overflow: 0
14F
2 Isp sE
10F
SE 10F 10F
6F
4F st St
SE
0 L L L ’WI L 0 T L L L 0 cll e L L
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vitrim VoffsetOp
Mean:75.55 18 F Mean:130.05 90 Mean:80.22
25F RMS: 14.65 16 f RMS: 18.63 30 RMS: 12.88
Overflow: 0 14 |- Overflow: 0 Overflow: 0
20F
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15F 10
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