ge()i?%ijﬁge universitat ATLAS

EXPERIMENT



. technisch ' itat
ATLAS Pixel Detector dortmong | Verstia

CMS

LHC

ALICE . e LHCb

TT40 TT41

North Area

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

1976 (7 km)

L TT10

‘ @
HiRadMat /
: A — s/ W
AD

AWAKE

|

1
T2 BOOSTER

» ISOLDE \ !

[
|

Wi

SFe? <> . East Area .
- i

ot | :

n-ToF . PS N e \
[ 2001 H i
LINAC 2 CTF3 %

neutrons » e
LINAC 3 LEIR
s 3

Toroid Magnets

Solenoid Magnet  SCT Tracker Pixel Detector TRT Tracker

Pixel Disk

Pixel Disk

____

Pixel B-Layer
Pixel Layer-1
Pixel Layer-2

05/04/2017 Sascha Dungs, BCD School Cargése 2



technische universitat
dortmund

* currently the pixel detector consists of hybrid modules
with n-in-n type pixel sensors

e for the phase 2 upgrade the inner detector will be
replaced completely

e final layout is not set yet, but well-established hybrid
concept is preferred

* n-in-p type pixel sensors could be a possible cost-
effective alternative for n-in-n sensors

LHC

Run 1 |

7 TeV &

LS1

splice consolidation
button collimators
R2E project

2013 2014

13 TeV

Run 2

LK) 13.5-14 Tev

2015 2016

injector upgrade
cryo Point 4
DS collimation
P2-P7(11 T dip.)
Civil Eng. P1-P5

2019 2020
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25 experiment experiment upgrade 2x nominal luminosity
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30 fb™ 150 fb™ 300 fb™
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Sensor Types

n-in-n n-in-p
(N) (P) ov -HV
v

nTpEeITO\T) Guard Rings
p-substrate

n p;([el (OV)

Guard Rings n-substrate

-HV -HV

* front side: n*-implants (= pixels)
* n-type substrate * p-type substrate
* backside : p*-implants
* Guard Rings for defined potential drop
* GRon p-side * GRon n-side
* two side processing * one side processing
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Standard n-in-n IBL plxel de5|gn (250x50 Hm?2)

Design of new n-in-p sensors:
» efficiency improvements
* material reduction

* same design to compare the types
* new FE-Chip -> pixel size 50x50 pm?

Comparing measurements:
|V and CV characterizations are done
* further measurements follow, e.g. hit efficiency

—mmmm

manufacture  CIS
type n-in-n  n-in-n  n-in-p  n-in-p  n-in-p
thickness [um] 200 200 150 150 100
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Thank you for your attention!

05/04/2017 Sascha Dungs, BCD School Cargése 6



technische universitat
dortmund

Backup
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Pixel Modifications
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Setup for IV and CV Characterizations

technische universitat

dortmund

GgpPIB Keithley 2410
HI LO
®

Workstation E
p
DUT
n *

Criteria for good sensor:

e thickness < 200um

* |eakage current:
liotal < 0.75puA/cm? at 20°C
= |l hax = 2.54A
* measured at Vyep + 50 V

GPIB
LCR Meter
i Hi LO
Pot Cur Pot Cur
O, @
Bias Box
4 : )
N @ OJOM
Pot Cur Pot Cur : HV
H  LO !
OUT PotCur PotCur !
PP ©O® | ?
G I —

NI S—

DUT

S
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______RD53 AL

I

66 nm 150
50 pym x 50 ym 50 pm x 250 pm
140 000 26880
18 mm x 20 mm 19 mm x 20 mm
hitrate 3 GHz/cm? 0.4 GHz/cm?
<1000°¢ <0000
<100¢ <3000

5 G 160 M
- 5 MGy - 25y
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