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Production overview

Production Status: 308 modules produced

@ 213/40 graded as A/B — 82%

@ b5gradedasC — 18%
Testing Status of week 42:

@ 14 modules fully tested and therm. cycled

Grade A B C
T=-10°C, BTC* 13 0 1
T=-10°C, ATC 12 0 2
T=+17°C, ATC 12 1 1
Final Grade 12 0 2

@ 2 partially tested / testing failed
@ 7 were retested (nothing changed)

*without IV-criteria
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Production summary

F pEuR
Grades of modules M0162 ... M0203 Final Grade T=-10° E EBT ;
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Module Failures Overview

Grade B T=-100C (BTC
T=-10C(ATC
T= ATC
ivConv
IVslope 14
1150V
T d 12
RelativeGainWidth 1
Veal ThrWidth
Noise 8
badRocs
ddres lem: 6
trimbitDefects 4
defec p
maskDefects 2
deadPixel 0
Grade C T=-100C (BTC
T=-10° C (ATC
T= ATC
iyCony
IVslope 14
1150V 12
RelativeGainWidth 10
VcalThr\IfI/igm R
015¢ =
badRocs (= K
AddressProblem: .
trimbitDefects
defectiveBumps = X
maskDefects
deadPixel i : 0

Mo
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Grade B Grade C Failures

Chip Failures Grade B Grade C
deadPixel e deadPixel r
maskDefects maskDefects
defectiveBumps defectiveBumps .
o o — Pixel defects
trimbitDefects trimbitDefects
AddressProblems AddressProblems
badRocs badRocs [l
Noise Noise
VcalThrWidth VcalThrWidth C h . f
RelativeGainWidth RelativeGainWidth — I p p e r 0 r m a‘n Ce
PedestalSpread PedestalSpread
nsov 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 MO162 .. M0203 at T= 17" C (ATC)
Grade A 12 modules (3.9 %)

Grade A
(12 modules)

44444

irade B 1 modules (0.3 %)

Grade B
(2 modules)

xxxxx

Grade C 1 modules (0.3 %)

Grade C
(1 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 MO162 ... M0203 at T = -10° C (ATC)
Grade A 12 modules (3.9 %)

Grade A
(12 modules)

44444

irade B 0 modules (0.0 %)

Grade B
(0 modules)

xxxxx

2 modules (0.6 %)

Grade C
(2 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 MO162 ... M0203 at T = -10° C (BTC)
Grade A 13 modules (4.2 %)

Grade A
(13 modules)

44444

irade B 0 modules (0.0 %)

Grade B
(0 modules)

xxxxx

1 modules (0.3 %)

Grade C
(1 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 MOI62 ... M0203 at T=_ 17° C (ATC)
Grade A 12 modules (3.9 %)

Grade A
(12 modules)

44444

irade B 1 modules (0.3 %)

Grade B
(2 modules)

xxxxx

1 modules (0.3 %)

Grade C
(1 modules)

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

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

ATC)

Overlay of defective bump-bonds of MOI62 ... M0203 at T = -10° C (.
Grade A 12 modules (3.9 %)

Grade A
(12 modules)

44444

0 modules (0.0 %)

Grade B
(0 modules)

xxxxx

2 modules (0.6 %)

Grade C
(2 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 MOI62 ... M0203 at T = -10° C (BTC)
Grade A 13 modules (4.2 %)

Grade A
(13 modules)

44444

0 modules (0.0 %)

Grade B
(0 modules)

xxxxx

1 modules (0.3 %)

Grade C
(1 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: 1.73 £ Mean: 0.99
10> £ RMS: 4.24 10> £ RMS: 1.01

1/\/\—/~/\,, 1

10" 10"
102 : 10° '
g 8 8 F B % 2 = 58 F & 8 37 3 S 8 89 F B 8 2 = 2 F &8 2 7 8
2 3 3 3 3 3 3 @ 3 3 3 B8 B8 ©° 3 3 3 © 2 8 & © 3 @ B B B S
= 2 2 2 2 2 =2 2 =2 2 =2 2 =z = = 2 2 2 2 2 2 2 =z =2 2 =2 = =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: 1.22
RMS: 0.40 - RMS: 0.19
10 10

1 1
10" ; 10 '

8 8 8 & 2 8 % 3 2 3 8 8 3 8 g 8 8 £ 3 8 & 3 8 3 &8 % & 8

3 3 8 2 3 3 3 2 B 3 3 3 3 8 3 3 3 3 2 3 3 2 @8 3 B3 3 3 8

= 2 2 2 =2 2 2 2 2 =2 =2 =z 2 = = 2 2 2 2 2 2 2 2 2 2 2 2 =
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Current recalculationto T = 17°C

Cross check of recalculated values with measured values

T= 17,C(ATC)
T=-1¢C(ATC)
T=-10C )
A
P - //\\
~ ) & 8K b
. C L L L L L I
s s 5 B s 3 3 5 3 s
H ] H H H H
T= 17,C(ATC)
T= -lchATC\
IVslope T= 10 C(BTC)
=
I N
LA . ] TA——&——A
. , , , . . \
g ] 8 é g 8 E i H 5 ] B
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1150V ratio
SEQ Mean:1.00
; RMS: 0.79
4| Overflow: 0
sph
2f ||
1L
o datlinnly I
012345678910
IVslope ratio
Mean:1.05
10F RMS: 0.14
Overflow: 0
sk
6L
4F
oF
o bl




oise

MeanNoise of chips

Noise Modules: M0162 ... M0203
T= 17°C(ATC) T= -10°C (ATC) T=-10°C (BTC)
Mean: 171217 Mean:171.02 r Mean:171.43
RMS>9.20 RMS: 9.3 RMS: 9.80
Overflog: 0 Overflow: 0 Overfloy: 0
10 | 10 | 10 ¢
1 1 1
o i TR ol pad i i i L par 1 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: M0162 ... M0203
T= 17°C(ATC) T= -10°C (ATC)
Mean:0.92 Mean:0.93
RMS:0.00 RMS: 0.p1
10 Qverflog: 0 10 Overflow: 0 10
1 1 1
IR KRN oS MOt I 4 11 LA SO
0.05 0.1 015 02 025 0.05 0.1 015 02 025

Rel. Gain Width in %

Mean;()
RMS: 0

D3

Overflow:

005 0.1 015 0.25
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destal Sprea

PedestalSpread of chips

PedestalSpread Modules: M0162 ... M0203

T= 17°C(ATC) T= -10°C (ATC) T=-10°C (BTC)
Nean:1439.65 Mean:1317.68 Mean:1307.51
RMS: 11687 10} RMS: 211.36 RMS: 204.88

10 |-
3 Overflog: 0 L Overflow: 0 Overfloy: 0
1F 1
oo I s D s e . b i b | AR IVR TN RN
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: M0162 ... M0203
T= 17°C (ATC) T= -10°C (ATC) T= -10°C (BTC)
Mean:s4.07 Mean 8§99 Mean:89.20
RMS: 410 i RMS: 545 RMS: 545
Overflod: 0 Overfloy: 0 Overfloy: 0
10} 104 10
1 1y 1
WY W TR Ll Led W FETTOY W | AP 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 131.36 14550 14543
RMS 292 .18 3.20
e
0 E L L L L L L
Mean CalDel (average of 16 chips)
250

Mean 88.29 95.93 95.93
RMS 520 570 5.70

L L L L L
2 2 2 g 2 H F £ 2
H H B H H H H H H
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Operational pa rs i

Mean DACs Il

Mean VthrComp (average of 16 chips)

Mean 8293 8107  80.86
RMS 2381 3.15 3.09

Morgs
MoIss
Motse
Mot
Moio1
Mot93
Motos
Mot
Mot96
Mo199

Mean Virim (average of 16 chips)

250 — Mean 94.07 11043 110.57
RMS 645 6.72 6.65

Moi3
Motss
Motss
Moiss
Moty
Mot
o1+
Mo196
Mo199
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Operational pa rs Il

Mean DACs llI

Mean Ibias_DAC (average of 16 chips)

Mean 8464 7764  77.50
RMS 9.97 1074 10.64

Morgs
MoIss
Motse
Mot
Moio1
Mot93
Motos
Mot
Mot96
Mo199

Mean VoffsetOp (average of 16 chips)

250 — Mean 54.79 65.79

RMS 544 557

Moi3
Motss
Motss

Moiss
Moty

Mo196

Mo199

Mot
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DACsatT= 17 C (ATC)

DAC distribution (of chips)

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

Modules: M0162 ... M0203

Vana VthrComp CalDel
24
121 Mean:131.79 n Mean:83.28 161 Mean:88.83
RMS: 11.10 2% RMS: 8.21 i RMS: 8.73
10F Overflow: 0 18 Overflow: 0 Overflow: 0
12
sk 16
14F 10
6F 12F 8
10F
4F 8F
6F 4
2F M3 2
0 L L 1l L Il 0 L Il L L Il 0
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
12F Mean:85.14 10p Mean:94.58 60 Mean:55.17
RMS: 11.01 RMS: 16.01 RMS: 8.82
10¢ Overflow: 0 sk Overflow: 0 S0F Overflow: 0
sE
oF
oF
4F
4F
2F 2r
IS 00000 O O SO o A 11 TR
0 50 100 150 200 250 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: M0162 ... M0203
Vana VthrComp CalDel
Mean:146.01 1sE Mean:81.54 161 Mean:96.51
121 RMS: 12.18 RMS: 8.92 i RMS: 9.45
1o F Overflow: 0 16¢ Overflow: 0 Overflow: 0
14F 12
sk 12F 10
10F 3
6F sk
4F 6F
2F N3 !
2 SF h 2
0 . . . . . 0 . T . . 0
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
sE Mean:78.15 9k Mean:110.95 sk Mean:66.20
E RMS: 11.45 113 RMS: 17.36 > RMS: 9.84
16 Overflow: 0 JE Overflow: 0 30F Overflow: 0
14F
IF13 oF
10F SE
8E 4t
6F 3F
4F 2F
2F 13
0 50 100 150 200 250 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: MO162 ... M0203
Vana VthrComp CalDel
Mean:145.84 6k Mean:81.33 3 Mean:96.54
12F RMS: 12.13 > RMS: 891 14 RMS: 9.49
1o b Overflow: 0 14F Overflow: 0 2 Overflow: 0
12f
10
8 3
8
6F 8F
of 6
4 4
N
2F 2F 2
0 T o | 0 . . L 0
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Ibias_DAC Vtrim VoffsetOp
\sE Mean:77.94 9E Mean:111.03 3 Mean:66.15
3 RMS: 1131 113 RMS: 17.37 sk RMS: 9.82
16 Overflow: 0 JE Overflow: 0 Overflow: 0
14
IF13 oF
10F SE
8E 4t
6F 3F )
4F 2F
o o ;
0 I L L 0 . . L
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
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