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Production overview

Production Status: 308 modules produced

@ 213/40 graded as A/B — 82%

@ b5gradedasC — 18%
Testing Status of week 50:

@ 12 modules fully tested and therm. cycled

Grade A B C
T=-10°C, BTC* 11 1 0
T=-10°C, ATC 11 1 0
T=+17°C, ATC 10 2 0
Final Grade 10 2 0

@ 3 partially tested / testing failed
@ no retests

*without IV-criteria
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Production summary

1= peum
Grades of modules M0444 ... M0485 Final Grade T=-1 "EEBT ;
5
as
B
3

BPIX Module Testing Status - week 50



Module Failures Overview

Grade B T=-100C (BTC
£ 2N
ivConv
IVslope 1
); dorend b 12
RelativeGainWidth 1
VcalThrWidth
Noise 8
badRocs
ddres lem: 6
trimbitDefects 4
defecl D:
maskDefects 2
deadPixel 0
Grade C T=-100C (BTC
T=-10]C(ATC
T= ATC
ivConv
IVslope 14
P 1150V 12
RelativeGainWidth 10
VealThrWidth s
oise
badRocs s
AddressProblem:
trimbitDefects 4
o 2
maskDefects
deadPixel 0
o 12
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Grade B Grade C Failures

Chip Failures Grade B Grade C
deadPixel e 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 a‘n 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 fully tested modules at T = +17° C (ATC)

Overlay of defective pixel of M0444 .. MO48S at T= 17" C (ATC)
Grade A 10 modules (3.2 %)

Grade A
(20 modules)

44444

irade B 2 modules (0.6 %)

Grade B
(2 modules)

xxxxx

Grade C 0 modules (0.0 %)

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 M0444 ... MO485 at T = -10° C (ATC)
Grade A 11 modules (3.6 %)

Grade A
(11 modules)

44444

1 modules (0.3 %)

Grade B
(2 modules)

xxxxx

0 modules (0.0 %)

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 M0444 ... MO485 at T = -10° C (BTC)
Grade A 1 modules (3.6 %)

Grade A
(11 modules)

44444

1 modules (0.3 %)

Grade B
(2 modules)

xxxxx

0 modules (0.0 %)

Grade C
(0 modules)

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

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

Overlay of defective bump-bonds of MO444 .. MO485 at T=_ 17° C (ATC)
Grade A 10 modules (3.2 %)

Grade A
(20 modules)

44444

irade B 2 modules (0.6 %)

Grade B
(2 modules)

xxxxx

Grade C 0 modules (0.0 %)

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)

ve bump-bonds of M0444 ... MO48S at T = -10° C (ATC)

Overlay of defecti
Grade A 11 modules (3.6 %)

Grade A
(11 modules)

44444

1 modules (0.3 %)

Grade B
(2 modules)

xxxxx

0 modules (0.0 %)

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)

ve bump-bonds of M0444 ... MO48S at T = -10° C (BTC)

Overlay of defecti
Grade A 11 modules (3.6 %)

Grade A
(11 modules)

44444

1 modules (0.3 %)

Grade B
(2 modules)

xxxxx

0 modules (0.0 %)

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

[lSOV at T= -10° C (ATC) USOV atT= 17°C (ATC)
£ Mean: 1.43 £ Mean: 0.92
10> £ RMS: 2.87 10> £ RMS: 0.72

10 & /\ 10 ¢

B

10" 10"
10 ; 102 :
3 N & 2 2 2 2 3 a I q 2 kS & & 2 b 2 I 2 a by g 2
3 & ¢ g & & g 3 & 3 2 g & & & @ g 3 & & 3 3 &
= = = = = = = = = =z = = = = = = = = = = = = = =
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: 1.21 Mean: 1.59
RMS: 0.23 - RMS: 123
10 10
1k \/\_/\__/\_’— 1k \/ \_/_\/\__/__
10 ; 10" :
3 R &2 8 8 2 B2 2 a 3 9 3 I 8 & 8 3 2 2 8 & 3 9 2
g & & & & & & 3 & & & & 3 & & & & &8 & & & & g &
= £ £ § 2 8 2 § § 2 % §Z £ £ 5§ 5§ £ £ 8 8 § 8 £ 2
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Current recalculationto T = 17°C

Cross check of recalculated values with measured values

T= 17.C(ATC) 1150V ratio
I= -l(fCEATC\ E
T= -10° C(BTC) 2 i Mean:1.12
18E| | RMS: 1.08
L6 F| | Overflow: 0
1.4 ;
12F
a
1
. - >y 8.2
4 & g - o X
~ ‘A'/ a8 a 0.4
& 0.2
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Lo . . . . . L 012345678910
3 o 7 B B 5 o ] 5 P ] g
i g i i H H g i H H i H
I kil
IVslope T= lg ¢ EET‘CS IVslope ratio
F 9 Mean:1.23
r 8E RMS: 0.55
| 7E Overflow: 0
ok
E a 6F
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oise

MeanNoise of chips

Noise Modules: M0444 ... M0485
T= 17°C (ATC) T= -10°C (ATC) T= -10°C (BTC)
Mean:139,22 Mean:154.80 Mean:155.89
RMS: 1024 RMS: 8717 RMS: 9J18
Overflow: 0 | Overflog: 0 Overflog: 0
10 ok 10
1 14 1
i ' i o i ' i i L Lo X i i
200 400 600 800 1000 1200 200 400 600 800 1000 1200 200 400 600 800 1000 1200
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Relative Gain Width

RelativeGainWidth

of chips

RelativeGainWidth Modules: M0444 ... M0485
T= 17°C(ATC) T= -10°C (ATC) T=-10°C (BTC)
Mean:0.93 Mean:0.93 Mean:0.93
RMS:0.00 10} RMS: 0.p1 10} RMS: 0.p1
10} Overflod: 0 Overfloy: 0 Overfloy:: 0
1} 1}
1
R AR ‘ ‘ ‘ N AT R | | ;
0.05 0.1 015 02 025 0.05 0.1 015 02 025 005 01 015 02 025

Rel. Gain Width in %
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destal Sprea

PedestalSpread of chips

PedestalSpread Modules: M0444 ... M0485
T= 17°C(ATC) T= -10°C (ATC) T=-10°C (BTC)
Mean:1306.76 Mean:1364.39 10 Mean:1362.75
10 RMS: 20016 10} RMS: 274.05 RMS: 268.81
Overflog: 0 L Overflow: 0 Overfloy: 0
1 1y 1
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: M0444 ... M0485
T= 17°C (ATC) T= -10°C (ATC) T= -10°C (BTC)
Mean:8¢.66 Mean:87.36 Mean:87%.47
RMS: 559 RMS: 5, RMS: 547
Qverflog: O Overflow: 0 Overfloy: 0
10 10
10 i 1
1 Ly 1
VWV % T Ll Led bl TP W % R T
50 100150200250300350400450500 50 100150200250300350400450500 50 100150200250300350400450500

Vcal Thr. Width in e~
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Operational pa rs |

Mean DACs |

Mean Vana (average of 16 chips)

Mean 13750 15208 152.00
RMS 946 978 955

W—\_/\/;_’\W

Mot
Mosse
Mosso L

MoaT2
MoiTs
MoaT3
Moz
Moo
Mo
Mo
Mosss

Mean CalDel (average of 16 chips)

250 — Mean 80.83 88.25 88.25
RMS 5.61 5.88 5.76
.
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Operational pa rs i

Mean DACs Il

Mean VthrComp (average of 16 chips)

Mean 8583 8233 8242
RMS 422 528 477

0 . . . . . .
Mean Vtrim (average of 16 chips)
250 = Mean 10442 12125 121.08
RMS 13.63 13.49 13.10

%

MosT2
Mo
Moise
Mosss
Mosso
Moy
Moss:
MO8
Most
Mosss
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Operational pa rs Il

Mean DACs llI

Mean Ibias_DAC (average of 16 chips)

Mean 8408 7650  76.67
RMS 1482 1516 1519

—
o E . . . . . 1

Mean VoffsetOp (average of 16 chips)

250 — Mean 58.83 73.17 73.00
RMS 6.24 7.31 7.57

Most
Mosss

MosT2
Mo

Moise
Mosss
Mosso
Moy
Moss2
Mot
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Operational parameters at T = +17°C (ATC)

DAC distribution (of chips)

DACsatT= 17 C (ATC) Modules: M0444 ... M0485
Vana VthrComp CalDel
Mean:138.06 P Mean:86.30 2y Mean:81.19
10 F RMS: 13.94 14 RMS: 8.73 RMS: 9.37
Overflow: 0 1k Overflow: 0 10F Overflow: 0
sk
10F sk
or s 6L
L 6F
4 4F
n
2F N £
obeeoc WL b Ml o . [T
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
Mean:84.45 8F Mean:104.98 40F Mean:59.20
n2r RMS: 15.38 7F RMS: 19.27 RMS: 10.02
ok Overflow: 0 Overflow: 0 SE Overflow: 0
6
sk 5
oF 4
3
N
2
2F 1
0 . L. . . 0
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: M0444 ... M0485
Vana VthrComp CalDel
Mean:152.59 Mean:82.66 Mean:88.87
10 RMS: 14.71 RMS: 9.61 10F RMS: 10.20
Overflow: 0 Overflow: 0 Overflow: 0
sk sk
6F 6F
4F 4F
2F N
RSO | ok | T bl
0 50 100 150 200 250 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
Mean:76.96 101 Mean:121.59 Mean:73.61
12r RMS: 15.99 RMS: 19.94 30F RMS: 12.14
ok Overflow: 0 sk Overflow: 0 Overflow: 0
skE
ok
N
’ w
0 | L. . .
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: M0444 ... M0485
Vana VthrComp CalDel
10T Mean:152.47 1sE Mean:82.82 10 Mean:88.74
RMS: 1455 RMS: 9.31 RMS: 1022
gL Overflow: 0 16¢ Overflow: 0 sk Overflow: 0
14F
of 12F 6L
10F
a4 8F aF
6F
2r 4F 2r
N3
SR TIT | ¥0es | OO R O UUURUUNT! RN SO D0 [ WO
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
9k Mean:77.13 TE Mean:121.53 30F Mean:73.59
13 RMS: 15.96 oF RMS: 1938 RMS: 1230
s Overflow: 0 Overflow: 0 25F Overflow: 0
oF
sE
"3
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E
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