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A What is IBL?:
A Motivation
A Sensor R&D
A Front end FE-I14

A The production/quality assurance
A Wafer testing
A Module assembly/testing
A Stave loading

A Initial production stave results
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Y Motivation
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Simulated inefficiency with FE-I3 B-layer

A Actual ATLAS pixel detector: ;

A Essential for primary vertex/tracking/b-tagging
performance

A 3 layers of hybrid silicon pixels

A Showed great performance over the last three
years (see talk by Kerstin Lantzsch)
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A Upgrades of the Large Hadron Collider (LHC): /ff“”'";
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"‘ Insertable B-Layer:
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A Anew 4% layer for the ATLAS pixel detector at r = 3.2 cm
A Recover eventual failure of the actual B-layer

A New beam pipe with smaller radius (r = 23.5 mm) gives
space for new layer

A 14 staves with tilt angle of 0 = 14Aand no overlap in z

A Total radiation length < 1.9% C/C : poéﬁ?oer:mg
A Staves with carbon foam composite material tube
A CO2cooling

A Higher track density due to smaller radius (50%) and
higher luminosity:
A Radiation hardness: v P 1 1
250 MRad total ionizing dose
A New sensor technologies investigated (3D-silicon,
slim edge)
A New pixel readout chip needed (FE-14)
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Y Sensors of the IBL
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Main Requirements: )
A Operationalupto v T /AT NIEL
A Slim edges

two sensor types chosen

Planar n-in n sensor 3D silicon sensor
A Electrode on top / bottom of the bulk A Columns edged into the bulk
A Vendor: CiS A Double sided, 2 E electrode configuration
A Proven technology with high yield (90% accepted for A 2 Vendors: FBK/CNM
IBL) A Yield: 60% accepted for IBL
A Depletion voltage 35 V A Depletion voltage 15 V
A 1000vatop il /cm A 180vVatup mi /cm
A 200 pm thickness A 230 pm thickness
A 75% IBL . A 25% IBL
izgtgt‘éng ) guard rings -_Ehigh voltage pad e Bump
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planar

edge efficiencies (test beam, irradiated)

T

300

400

500 600

»

{
;

!
{
i

200

RD13 - 2013

300

400

500
Long pixel [wm ]

700 800
Long pixel [um ]

FBK

Leakage Current [-A]

IV curves

X

-
1o
1=

T [#CsT
4] |mCis 12
 |+cis13

1.8

ATLAS IBL

T |*cis 14
 |#cis1s
H |#¥CiS 18

1.6

] |ecis 51
H |Beis 52
H |&cis 53

1.4

-] [¢Cisse
] |#cisss
 |Bcis 56

1.2

 |ecis71
] [mcis72
cis73

CiS74
CiS 75

CiS76

1 |eciser

| |2Cis o2
£CiS 83
] |+cisea
& [*Cises
 |®cis s
] [ePPs 91
H |[BPPsLa
H |apps st

| |¢PPs et
| |#PPS 60

L 4 1 4 flleeesao

|

C |[@rexer
4 FBK 828
4 FBK 90
4D FBK 103
4 FBK 104
|4 FBK 105

FBK 107
e K 108

FBK 100

FBK 50
ke FBIC 62
e FBIK 110
e FBKC 111
e FEIC 112
e FEK 113
e FBK 114

ATLAS IBL, |

30

David-Leon Pohl

35

40 45
Bias Voltage [-

0

Sm'llllllllllllll‘IH\|IIII|III||IIII||I|I‘]HI|IIIIV

Leakage Current [- pA]

CNM

200 250
Bias Voltage [-V]

D N ®©® ©
o O o

= N W B O
o O O O O
T T T

S

. ATLAS IBL

T T

. CNM99 [

- CNM 22
o CNM34 |
e CNM35 | ]
f|-e-cnmas |

$ |=cNm37 | ]
/ cNM3s |4
¢ |ecnmss |7
*CNM56 [
’ ® CNM57 |7
eCNMo7 |
eCNMos | ]

cNM 100 | ]
e CNM 101 | ]
*CNM 102 | ]
© CNM 106

200 250
Bias Voltage [-V]



u niversitétbonnl

0° tracks

Sensor in-pixel effiCiency (JINST 7 (2012) P11010)

§ A Irradiatedto6 1t 1T /cm
‘_g_ A Overall efficiency 96.9% (86.4%) at 0°(15 °)
15° tracks
p-type Bias Electrodes n-type read-out Electrodes
@ n @ & n &
100 -
" - ° tracks
A Irradiatedto5¢ m T /cm = s
A Inefficiency at columns (not sensitive areas) ©
A Overall efficiency 97.5 % (99 %) at 0° (15°) &
A 15° corresponds to the IBL design
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