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Introduction

Modern large experiments, such as ATLAS and CMS, require large-area tracking systems with
nearly hermetic coverage. The essential building blocks of such system are silicon sensors,
which typically contain inactive regions at their periphery. This requires either tiling the sensors to
achieve hermeticity , or introduction of additional layers to compensate for the acceptance gaps. _ nactivilarea active Area
There are similar requirements in other fields (e.g. medical imaging) . Goal: e
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We seek to dramatically increase the active area fraction of the sensors by minimizing the guard rings

Inactive area at the periphery of the sensors, from 500-1000 um typical distance to 100 um or
less. This is sometimes called “slim edge” approach. The work was started in the context of
ATLAS Planar Pixel Proposal [1]. Based on the initial results, a proposal to RD50 collaboration

[2] was also approved in June 2011. NI
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The technology we are developing can be used with any modern sensor. It is particularly useful Slim memmmzmn

for pixel systems that require large instrumented area composed of moderate size sensors, due | ?Imzmzmmmm

to dafa area factor. edge |
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[1] M. Biemforde, “The ATLAS Planar Pixel Sensor R&D Project”, NIM A 636 (2011) S8 —
[2] http://rd50.web.cern.ch/rd50/
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Method Key Steps Scribing
Basic Id « Scribing along the lattice orientation of the Si wafer There are many scribing options, with varying performance and reliability.
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We seek to avoid these issues by * N-type bulk requires positive interface charge with Si: XeF2-based etch scribing o\ L5
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App“Ca“OnS and ReSUItS CNM 3D pixel sensor: Charge Collection near the edge
. optical micrograph, top-view
RDS0 Project **‘W'T(g"mg”\’ ;g | e LT - We have studies charge collection with strip sensors near the
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* The initial results were presented to RD50 collaboration. Based % % i @g % ' % e . - slim edge with binary readout system.
on the interest of participating institutions, this study became an #gti%%#%l Ll rer- 7007 . A study by R. Mori et al (“Charge collection measurements on
RD50 project in June of 2011. There is a wide interest in this d;w%@w;g@g e e slim-edge microstrip detectors “, 2012 JINST 7 P05002) looked
technology, reflecting its general nature. We have got multiple ] %Mm%’jww% §4e_07_§ 4007 Into more details of the signals collected by n-type strip sensors
requests for post-processing existing devices, including planar “{T,,%M;d]% ‘ 3607 3207 with Alibava system. No charge deficiency was found, within 5%
devices with both n- and p- bulk type, as well as 3D sensors. The %%ML'&M ggéM J . - of the total amplitude:
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CNM G. Pellegrini 3D diodes, strips, pixels 2" round of tests (FEI3 ) R ’ _ e e 0 _ _ stanal 1ADC valuel
Barcelona and FEI4 pixel) < Edge strips at the normal (wide) edge Edge strips at the slim (cut) edge
FBK Trento G.-F. Dalla Betta 3D diodes, strips 2"d round of tests ongoing s:iwf-os e There IS an on-going study at CNM that looks into the effect on
MPI Muenchen A. Macchiolo P-type planar pixels In progress : p'type 3D plxel detectors. See talk by G. I_De”eg“m_ fOlj more
details. ATLAS AFP detector could be possible application for
UNFN Bari D. Creanza N-type “SMART” detectors First processed devices . .
sent for evaluation G veeos such sensors.
Ljubljana U. G. Kramberger P- and N- type Sent processed devices A -© (& ' : Bias Voltage V] R d -
e r laser TET & . adiation Damage
Glasgow U. R. Bates P-and N-type Sent processed devices oGy We have irradiated both n- and p-type diodes at CERN SPS at the
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TU Dortmund  T. Wittig IBL-style n-on-n sensors Initial tests done, iterations et B begmnmg of the summer. We V_VIII StUdy the sensors as soon as
with IBL sensors 3 um distance 0 um distance we get them after cool down period.
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