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Production overview

Production Status: 308 modules produced
@ 213/40 graded as A/B — 82%
@ b5gradedasC — 18%

Testing Status of week 34:

@ 6 modules fully tested and therm. cycled

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

glo g o
Rlor o
olo o ol

@ 6 partially tested / testing failed
@ no retests

*without IV-criteria
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Production summary

T= 17 C(ATC)
T= —](:,EEAT ;
Grades of modules M0145 ... M0166 Final Grade T=-1 BT
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Module Failures Overview

Grade B T=-100C (BTC
£ 2N
ivConv
IVslope 14
[lSO\ﬁ 12
RelativeGainWidth 1
VcalThrWidth
Noise 8
badRocs
ddres lem: 6
trimbitDefects 4
defecl D:
maskDefects 2
deadPixel 0
Grade C T=-100C (BTC
$= -100C Q%((::
ivConv
IVslope 14
P 1150V 12
RelativeGainWidth 10
VealThrWidth s
Noise
badRocs s
AddressProblem:
trimbitDefects 4
ps
maskDefects 2
deadPixel 0
1 2 3 4 5 6 7
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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 a‘n Ce
PedestalSpread PedestalSpread
1150V 1150V
IVslope jmmm 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 MO145 .. MO166 at T= 17" C (ATC)
Grade A 6 modules (1.9 %)

Grade A
(6 modules)

44444

irade B 0 modules (0.0 %)

Grade B
(0 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 MO145 ... MO166 at T = -10° C (ATC)
Grade A 5 modules (1.6 %)

Grade A
(5 modules)

44444

irade B 1 modules (0.3 %)

Grade B
(2 modules)

xxxxx

Grade C 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 MO145 ... MO166 at T = -10° C (BTC)
Grade A 6 modules ( 1.9 %)

Grade A
(6 modules)

44444

irade B 0 modules (0.0 %)

Grade B
(0 modules)

xxxxx

Grade C 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 MO145 ... MOI66 at T=_ 17° C (ATC)
Grade A 6 modules (1.9 %)

Grade A
(6 modules)

44444

irade B 0 modules (0.0 %)

Grade B
(0 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)

Overlay of defective bump-bonds of MO145 ... MO166 at T = -10° C (ATC)
Grade A 5 modules ( 1.6 %)

Grade A
(5 modules)

44444

irade B 1 modules (0.3 %)

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 (BTC)

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

Overlay of defective bump-bonds of MO145 ... MO166 at T = -10° C (BTC)
Grade A 6 modules (1.9 %)

Grade A
(6 modules)

44444

irade B 0 modules (0.0 %)

Grade B
(0 modules)

xxxxx

Grade C 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

1150V at T = -10° C (ATC) 1150V at T= 17° C (ATC)
£ Mean: 1.06 £ Mean: 0.79
10> £ RMS: 0.82 10> £ RMS: 045
10 £ 10 |
. 7 \/’—”\ 1k ———\//\
10" = 10! -
10 : 10?
2 g 5 g 2 g 2 5 8 g 2 g
H H H H H H H H H H 2 H
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: 1.36
RMS: 0.24 - RMS: 042
10 | 10
\’—_\—/4
1k 1
10 ‘ 10"
) g 5 g g g 2 8 5 g g 8
z g g g g E B g g g E g
H H H H H H H H H H H H
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Current recalculationto T = 17°C

Cross check of recalculated values with measured values

2
3

s

T= 17, C(ATC
T=-1¢ C(AIC
T=10°C

e

L

! i
T= 17,C (AT
T= -1gc AT
T= "10°C (BTC

—
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1150V ratio
I Mean:1.24
ol RMS: 0.59
; Overflow: 0
bl
0123456738910
IVslope ratio
3 Mean:1.10
E RMS: 0.10
3 Overflow: 0
TP TR P VTN
0123456728910



oise

MeanNoise of chips

Noise Modules: M0145 ... M0166
T= 17°C (ATC) T= -10°C (ATC) T= -10°C (BTC)
Mean:145.40 Mean:140.41 Mean:141.19
RMS: 8PS RMS:9.p1 RMS: 872
10 Overfiog: 0 ol Overfloy: 0 10 Overfloy:: 0
1 1 1
i ' i o Lo ' 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

T= -10°C (BTC)

RelativeGainWidth Modules: M0145 ... M0166
T= 17°C(ATC) T= -10°C (ATC)
Mean:0.2 Mean:0.02 10
10 |- RMS:0:p0 10 RMS: 0.p1
Overflog: 0 Overflow: 0
1} 1 1
IR KRN o O I 1 | SN SO
0.05 0.1 015 02 025 0.05 0.1 015 02 025

Rel. Gain Width in %

Mean:()
RMS: 0

Overflow:

D2

005 0.1 015

0.25
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destal Sprea

PedestalSpread of chips

1000 2000 3000 4000 5000 6000

1000 2000 3000 4000 5000 6000

PedestalSpread Modules: M0145 ... M0166

T= 17°C(ATC) T= -10°C (ATC) T=-10°C (BTC)
Mean:1297.24 Mean:12337.86 10 Mean:12337.92
RMS: 14735 10 RMS: 1641.04 RMS: 162.76
Overflog: 0 Overflow: 0 Overfloy: 0

1000 2000 3000 4000 5000 6000

Pedestal Spread in e~
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Vcal Threshold Width

VcalThresholdWidth of chips

VcalThrWidth Modules: M0145 ... M0166
T= 17°C (ATC) T= -10°C (ATC) T= -10°C (BTC)
Moan:s134 Mean:$185 Mean:$163
RMS: 4 B RMS: 459 RMS: 458
10 10y 10
i Overfiogs 0 Overfloy: 0 ' Overfloy: 0
1 1h 1
i b Ll Led Ll '“ WV N SRTRTINEN BN
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 13600 14867 149.17
RMS 1.00 137 134

o

Mot

Mots
MoIs3
Mots

Mean CalDel (average of 16 chips)

250 — Mean 133 77.33 71.50
RMS 0.94 0.94 0.76

Molss
Mois3
Mot
Mot6n
o6t
MoI66

BPIX Module Testing Statu:



sl

Operational par

Mean DACs Il

Mean VthrComp (average of 16 chips) % Zj, %I %QH‘%?)
T 0°C BTC;
25 = Mean 8267 8267  83.00
E RMS 125 304 346
200
150 -
00
s0
o E . . .
Mean Vtrim (average of 16 chips) ; N % (‘21'[-{’)
T ’chch
250 E Mean 10483 12067  121.00
E RMS 5.01 435 432
200 £
150 E
E  —
w . —
s0
o E . . .

Mois3
Mot

Mot6n
o6t
MoI66

Molss
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Operational pa rs Il

Mean DACs llI

Mean Ibias_DAC (average of 16 chips)

Mean 13150 12167 121.00
RMS 3240 3654 3840

o

Mot

Mots
Mots
Mots?

Mean VoffsetOp (average of 16 chips)

250 — Mean 19.00 29.50 30.50
RMS 5.54 9.00 10.86

Mois3
Mot

o6t
Mot6s

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

DAC distribution (of chips)

DACsatT= 17 C (ATC) Modules: M0145 ... M0166
Vana VthrComp CalDel
9E Mean:136.58 Mean:82.98 2y Mean:71.94
8 F RMS: 9.60 0r RMS: 8.78 RMS: 6.50
£ Overflow: 0 Overflow: 0 Uy Overflow: 0
sk
6F sk
SE 6F of

oW
T
SRS
T
=

UTTTIOIT ER SUOON § 1 [

0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
SE Mean:131.9 6F Mean:105.30 Mean:19.28
RMS: 33.09| RMS: 15.43 12 RMS: 10.23
4 Overflow SE Overflow: 0 10 Overflow: 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: MO145 ... M0166
Vana VthrComp CalDel
8 F Mean:149.28 B3 Mean:83.10 10 Mean:77.70
7 E RMS: 1036 7E RMS: 9.85 RMS: 7.17
o b Overflows 0 8 Overflow: 0 sk Overflow: 0
SE SE oL
4F 4F
3F 3F 4r
2F 2F b
1E 13
FS SO 11 OUOUUPL SR UOOY o IOUOPROURPOOOUY NN SOUO0Y o | UOOOONY
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
4F Mean:122.12 6F Mean:121.14 Mean:29.93
35E RMS: 37.31 RMS: 15.61 U RMS: 13.12
3 Overflow: 0 SE Overflow: 0 Overflow: 0
25 4
2 3F
15 b
1
05 'F
0 0 L L L
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
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DACs at T = -10° C (BTC)

DAC distribution (of chips)

Operational parameters at T = +17°C (BTC

Modules: M0145 ... M0166

Vana VthrComp CalDel
E Mean:149.82 B3 Mean:83.22 9oF Mean:77.84
E RMS: 10.44 7E RMS: 9.98 SE RMS: 7.15
Overflow: 0 8 Overflow: 0 7E Overflow: 0
SE oF
E sE
4
E 4F
£ N 3F
2F 3
E E b
U [ R - e R e
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
3 Mean:121.53 3 Mean:121.55 10r Mean:30.86
£ RMS: 39.21 oF RMS: 16.12 RMS: 1451
Overflow: 0 Overflow: 0 Overflow: 0
sE
4F
3
2F
E
0 . . .
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
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