ILD Silicon Tracking system

A. Savoy-Navarro, Université Pierre et Marie Curie/CNRS-IN2P3

Based on the ongoing R&D work by the SiLC Collaboration.
Also to be included as contributions to this Workshop:

Euji Lt Si Tracking Software

Available software & hardware
KihiMeeunuloSilGIRDICallahoratioin i )
| - DAQ systems at LPNHE for Si Tracking Software

Present Status, Main Issues, Optimization

Silicon tracker studies
O Winfried A. Mitaroff

Institute of High Energy Physics of the

"..:Fg,c‘—-——-—-—é“ :::ﬂ

PNHE 2 @ Y Clliics IX;HAT{III;(’:P{‘II{};F&TS:G Austrian Academy of Sciences, Vienna
[P&]mjgﬁp D&]mﬂﬂfﬂﬁw 28 o 26, Z@ﬂ@J on behalf of the SiLC Collaboration
U. Michigan, U. of Barcelona, UMB-CNM/CSIC, U. Helsinki & VTT, Karlsruhe U., Moscow St. U., Alexandre CHARPY & LPNHE team
Obninsk St. U, LPNHE-UPMC/CNRS-INZPS, Charles U. Prague, SCIPP&UC Santa Cruz, IFCA-
CSIC & U. Cantabria, U. S. Compo_ste at U., Korea U., Yonsei U., ) . PR T ———— — :
SKKU-Seoul, Kyunpook Nat. U., INFN Tor " ; ! and Trento U., IFIC-CSIC, C ontri b ution to th e D AQ p re- e L g =
nrs' - - c
Meeting (A. Charpy) - _
Preparatory Meetrng for ILD Workshop Contribution on behalf of SiLC to

the Simu pre-Meeting (W.Mitaroff)

Vit [LD Worshop, January 29, 2010
Les Cordeliers , Université Pierre et Marie Curie, Paris



Main topics on the 2012 roadmap
for the ILD Si tracking system

-~

Sensors
FEHectronics >=mmmp new basic module

FEH sensor direct connection  _
Associated DAQ chain -> global DAQ system

Mechanics & Detector Integration issues

Test bench and test beam inputs

Detailed simulation developments

Work plan for 2010-2012

also Keeping an eye on longer term future => Beyond Baseline



Silicon Sensors

e Baseline: strip sensors, 8”, 200 um thick, 50 um pitch, alignment
friendly (a.f.) with 70%transmittance & active edge options.

 Present status:. 6, 320 m thick, 9.15x9.15 cm?, 50 pitch (HPK)
and very preliminary A.F. option (20% measured transmittance)

without top cover %‘”Transmlttance 06

microbonds are used to connect g
hybrid, APVs and sensor Suost

Vienna hybrid Isoval11 frame

two APV25 chips

sensor

s

A (rm)

Tést structure |mg|zn:eu,:t;;:| o
=+ @~10 mm window where Al back-metalization
has been removed
Suggested (not cost effective for small batches):

= Strip width reduction (in alignment window)
« Alternate strip removal (in alignment window)

Fully characterized at Lab and test beam with
detailed Test Structure studies
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S sensors; how to reach 2012 baseline

R&D based on developed Lab test infrastructure, expert Labs, Industry, transfer to Industry

1) Next step on standard strips with HPK: 200u m thick and 6”’(8”) (feasible)
2) Developlng more performing A.F. strips: R&D IMB-CNM and IFCA-CSIC

Very detailed simulation studies
Design and production of baby-sensor prototypes with optimised
transmittance: 70%
First batch produced by CNM, under test by IFCA:
Promising first results. R&D pursued at least 2 more years.
Once technology is fully proven, transfer to Industry
Looks in good shape and feasible by 2012

I i DETORS on 6" (150 mm) WAFER
) Edgeless Planar strips (IRST) i) Edgeless SO A
-p+ -p" strips (VTT)

Full electrical tests

\ / 5x5Ccm? sensors
n+ doping '
'

Look very promising

2.5x5 cm2 proto sensors by Spring 2010
Once R&D is achieved and techno proven: transfer to Industry




Latest on A.F. sensors developments

-ﬁl.
6 r
L4

+ Aim: align Si microstrip sensors using IR laser tracks

,490}% ' I 0 3404: I 0

Si
d.
Si
Si

“ IR laser
pseudo-track

i

IR light is partially absorbed by Si ®~1 mm opening in Al allows beam-through

« Higher %T = simpler implementation of the system:

Transmittance ‘ 90% ‘80% 70% |60% ‘ 50% ‘ 40% | 20%
Traversed | 30 | f? ‘ 5 | 4 ﬂ
SiLC HPK

« System features:

— Laser intensity~200 MiPS = sharing same DAQ as Si detector
— Silicon modules are directly monitored, no external fiducial marks
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report by M. Fernandez at [Xth SILC meeting-Paris

_ Signal [V]
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P. Kvasnicka

GEIED@

GICSERV08— _

» 5+1 wafers

» 12 pstrip detectors
per wafer (6 with
intermediate strips,
without metal
contacts)

» 50 um RO pitch
(25 pm interm. strip)

» 256 RO strips

» 1.5 cm length
varying strip width
(3,5,10,15 um)



Latest on A.F. sensors developments
& r report by M. Fernandez at IXth SLCmeeting—Paris@ID@

| )

Wafer 1:: %T

measured

Intermediate strip
pm

+ Metal width has higher
influence in reflectance: i N
AR=10% between [3-15] um ——

+ T~70-80% test structures /
+ No intermediate implant = AT=+20%
+ Metal width:
[3-5] um: second order effect
=10 pm: AT=-5%

+ Removal of intermediate
implant does not double %R
(as it did in the %T case)

+ = %R linked to Al width
while %T related to uniformity

Promising results: R&D foreseen until end 2011, then transfer to Industry
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Edgeless strips sensors: Why?

Edgeless sensors decrease the non active edge regions of sensors
(usually of a few hundreds of microns) down to about 10 to 20 um.

Qur interest in edgeless or active edge sensorsis motivated by:

v allow building large area Slicon trackers seamlesslytlled detector
matrices, =

v" thus no need for sensor overlap.
v’ easier to build
v decrease of the material budget

v improvement of the tracking performances both in momentum
and spatial resolution.

Two solutions based on the edgeless strip based on Edgeless planar and
Edgeless SOI technologies are pursued.



U miveesita degli Stodi

G.-F. Dalla Betta SLC Meeting, Pars, January 26,

2000

/'}

Next steps (2):
Planar detectors with active edge

= b

N-type

» Trench etching steps investigated on test wafe
« TCAD simulations for breakdown prediction
« Layout complete (p-on-n, mainly strips)

From Gian Franco’s slides to
IXth SiLC meeting

with different edge

INFN
Co o

EDGELESS STRIP SENSORS

(2.5x5.0 cm?, 498 read-out strips, pitch 50 um, with floating strips)

Bias pad
Bias har

DC pads \

AC pads

s

36 um

|

Diode detectors

configuration

Planar — active edge.
Started, 18 wafers with bonded support (made at SINTEF)

A test module will be built by LPNHE
with these new sensors (2x[2.5x5]cm2
read out first with VAL ref chips,
foreseen to be ready for 2010 beam test

ILD Silicon Track
1/29/2010
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Strip
detectors

ing, ASN, Paris 2010

130 um

i

PLANACThEDGE

ALICE
pixel
Sensors

structures
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Poly process Edge implantation

!

EMT = 5.0 kv Sigel &= InLens
F— wo= emm Phato No, = 6635

Date Z7 0 2008
04

6 um inactive polysilicon

500 nm oxide

Handle wafer removal Saesss W
3D PROCESSING WITH ALTERNATIVE PROCESS o=

Strip Leakage Current, Polysilicon vs. Edge Implantation Process
—1T T [ r - rr7Jr -~ 1 1117

No need for polysilicon filling, planarization and separate ICP dicing
Fast process and no bowing of the wafer 15.9:.
Detector edges sustain handling — no edge cracking :
Physical inactive edge region <1 um

Requires non-planar lithography -> readiness available at VTT
Strip leakage current: p-on-n implantation vs. poly

4 1E-9

Current (Afem)

1E10 it 11e10

20 um, implantation
—a—50 um, implantation
=n=100 um, implantation
= 50 um, poly fill

- Low leakage currents for both process approaches el . . . . —o—t00um poliil  |ieq
HIH 0 10 20 30 40 50 B0 70 80 90 100
- Very early breakdown voltages for poly filling s Votiags (V)

- Leakage current depends on the active edge distance

From Juha’s slides to
Juha just brought with him the 2 first 5x5cm?2 sensors at LPNHE IXth SILC meeting
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FE & R.O Electronics

» Baseline: mix-mode analogue & digital STRdesign, in 90 nm
D3V technology, blocks of 256 channels, direct connection with
strip sensors, connection to DAQ (cabling, signal transmission),

time stamping.

* Qurrent status: in preparation, STR IBM-128, 130nm IBM, to
equip alarge number of test beam prototypes.
- Preliminary versions with various levels of design integration
produced and tested:
- §TR 180 (VH), STR 130-4 (all analogue+A/D), STR 130-88
(full mix-mode design)

- 3TR 130-128: available end 2010 for equipping I tracker
prototypes for test beams.




H= RO Hectronics: how to reach 2012 baseline

ROADMAP ON ELECTRONICS
]

- Go to 256 channels => block of 8x256 in one

* Go to 90nm CMOS techno

* Thinning 50 um

* Direct connection FE-chip onto strip sensor
* Connection to the DAQ (serial/parallel)

» Connectics and cabling
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IXth SiLC meeting /
2 Bloc of 2x32 channels




Presently:
Module with 2 HPK
built for EUDET at

LPNHE

ALL in ONESOLUTION =>direct connection of H=chip onto the sensor

s material budget,

s simplification of elementary module (tile) and

+» of overall detector construction (burden put on sensor and FEE chip),

% improvement in performances

¢ Use high tech advances (cost?)

SILC is pursuing in different steps: wiring onto the sensors: HEPHY + ITE-Warsaw
(proto at CERN t.b’09-10); bump bonding in 10-11: HPK+LPNHE (with new FE chip),
HEPHY+HTE (tests with APV25); investigating new waysin //: 3D vertical interconnect
(part of the worldwide 3D interconnect effort) and alternative solutions.
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ﬂ_r a b ( e The Sensor Bt X + ITE (Poland)

. Instltute of ngh Energy Physncs Designs

sSensors W|th mtegrated pitch adapters

PA Single: Closeup
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PAS=Pitch Adapter integrated
with Single metal layer

2

T 912

512=PAD with 512 short_strips

||||||||||||||||
p+ implant
metal 1
metal 2

STA—standard

.................... From Thomas slides to

PAD=Pitch Adapter IXth SILC meeting

integrated with Double
1/29/2010 metal layer ILD Silicon Tracking, ASN, Paris 2010
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LPNHE

Lakoratoire de
Physique Nucléare
et dez Hautez Energiss

Modul Modul
e

Modul

Modul
e

Modul
e
Modul

DAQ Silicon tracking architecture
A global schematic view o Silicon DAQ architecture

Modul Modul Concentratol
L= = = -"
Modul Modul
e
Modul Modul
e
Modul Modul Modul Concentrator

L= L=

>

Not taken into account:;
FTD data
Zero suppression ...

Just starting to work on this item: lot to

1/29/2010

Si Tracking DAQ — ILC workshop, Warsa(june 08)

he done!!
ILD Silicon Tracking, ASN, Paris 2010 15

3 “floors™ A. Charpy
DAQ pre-

F1: chip on sensor, full ﬁ/l ee%npg)

readout chain in a single

chip (A/D, zero

suppression,

multiplex ...)

F2: on detector sides,
daisy chains chips, data
buffering,
preprocessing ...

F3: processing,
azimuthal sector, track
reconstruction

Total nhumber of modules:
500 (SIT) + 2500 (SET) + 2000 (ETDs)
5000 modules of 1792 channels

Total number of channels:
108 (SIT) + 5x10°¢ (SET) + 4x10°% (2 ETD)
10 x10% channels
~5.12 Gbytes
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Results from 2009 test beam
1/29/2010 ILD

Not due to noise increase

Reason: i |

The Sensor
Designs

Next: to be tested in 2010

Test beam at SPS-beam
_' 09 — 201 )

From Thomas slides to
IXth SILC meeting

but to signal loss

capacitance of integrated
coupling capacitor gets

moves away from implant in
routing region

Remedy: routing on dedicated, Chip glued on Sensor:
second, metal wire or bump bonding
Silicon Tracking, ASN, Paris 2010 16
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Chaining the DAQ sub-elements

* On the “module”:
Chaining of 8 SiTR_130-256

» Half cylinder (“Detector Element™):
Level 1 concentrator (toward level 2 ?)

» Toward the global Silicon DAQ system
by Optical fibers

F

il

I » Send to Global DAQ system

HHM”HMHH'

o1
g

HEEIIN “MH Depending on the final requirements

Just starting to think about the topology design & how to build the DAQ chain:
Just getting our nose out of the FEE chip....LOT to DO: setting of a task force

A. Charpy DAQ Pre-meeting




Mechanics and Detector Integration

Baseline includes:

- Modules made of planar strip sensors, FEE chip directly connected
to strips , light structures and cabling/connectics, easy to build,
based on a unique sensor size (but FTD).

- Light support structures

- Alignment systems & cooling included in the Si detector schema.

Optimization =>simplified architecture, minimized %X0

Present status: experience & advances gained from:
- expertise from LHCR&D and construction
- construction of prototypes for beam tests (SILC)
- work on the ILD-LOI:
=> preliminary design of each component
=> their integration in the ILD detector design
=> the answers to alignment issues
to push pull
to time stamping

But still lot of work to do for the 2012 baselinel




ILD Hybrid tracking:
The Slicon Envelope

(in numbers as currently in the ILD LOI)

Component

Layer #

# modules

# sensors/
module

# channels

Total
surface m2

SIT1

1% layer

33

3

66.000

0.9

27 layer

99

1

198.000

0.9

SIT2

1%t layer

90

3

180.000

2.7

27 layer

270

1

540.000

2.7

1% layer

1260

5

2.520.000

55.2

27 layer

1260

5

2.520.000

55.2

ETD_F

XorUorV

82/quad
=328/layer
=984/ETD

2or3or
possibly 4

2.000.000

30

ETD_B

idem

idem

idem

idem

30

GEANT4 simulation (here) & mechanical design (CATIA) in progress

1/29/2010

ILD Silicon Tracking, ASN, Paris 2010

Total number of channels:
106 (SIT) + 5x108 (SET) + 4x106 (2 ETD)
=10 x106 channels
Total area:
7 (SIT)+110 (SET) +2x30(ETDs) = 180 m?
Total number of modules:
500 (SIT) + 2500 (SET) + 2000 (ETDs)=
5000 modules with same sensor unit.
Unigue sensor type (except FTD) but
variable length strips wrt module locatior

19



Mechanics & Integration: how to reach the 2012 baseline
The to-do-list:
« Hementary module sensor, FEE & connection/strip, cabling, support structure
« (CADdesign of each components, including more and more details.
« upport structure studies: constraint studies, tests with mechanical prototype
 Integration in the overall ILD detector

« Alignment systems: laser based (A.F.) with AF sensors for FTD, SIT (SET, ETD?)
Alignment system for SI components between them and with the other components.

* (oling: to be further evaluated (power cycling real impact and eventual drawback?)

« (onstruction lines: design and development of tools for construction lines
appropriate to the detector to be built, even in Labs already equipped for LHC,
construction set-up have to be adapted.

« Push pull issuesto be studied and solved (tests?) but first better defined!
(In red the most critical issues)

= CAD studies, detector prototyping for test beams, mechanical prototypes
for dedicated studies, definition of the tools and setting up of the construction lines.
Completed in parallel with detailed simulation studies and test beams.



THE ELEMENTARY “TILE™:

sensor x FEE chip x connect FE/strips x mechanics x cabling £ 0.8% total

91,54
-y |
HV Kapton
Foil L
J |l .
S iy
I i
—
Wire —_—
Bonds
‘ "

Intermediate

£33.08

Pitch Adapter"\.‘ i
T ;i 1L daisy chain with
Support g 1/29/20M0 other modules
Signal
Carbon _ 2, a~| 51 Cables P reasgmg_ta_tus]{left) VS
Fibre Profile T i

1/29/2010

BASIC MODULE

Carbon
Fibre Profile

> . FE readout
: - ASIC (total

JLearning to work witfix
- thinner/smaller sen?&s

Exemple prototype avec des senseurs
5x5cm2

DSM-FE readout into one single unit:
8-256¢h chips
Total size: 8x0.5 cm2
Thinned: 50um
Directly connected onto the sensor
—No more pitch adapter, |
—No more hybrid board
—Change in the cabling technc

ILD Silicon Tracking, ASN, Paris 2010
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SET/ETD:
CAD & INTEGRATION

N g Restarting work on CAD
Fxarion o o »” WA 3 W design of the SET and
<« %W B% SIT/SET possible common
(X 1 support (Torino)

TPC in ILD_00 model

e —— HH’“””””””'IHIHHH

= iy

il

et
Hmwmwmwmwmm”” JH

e || ot e H” ‘
D! L
rnpwwmmmmrrmmmn*mmrrﬂ il | i

mwwmmwwmmwummmmw

Progress made on detailed
CAD for ETD (LPNHE)
=> to be pursued
with calorimetry and full
integration design

ILD Silicon Tracking, ASN, Paris 2010 22

1/29/2010



SIT/SET/ETD:

Detector design: good design =>to be detailed

Detailed CAD of support structures, T/ =T common structure
(common support structure proposed by Torino)

ETD: CAD design well advanced to be rediscussed with calo/ Mathieu

Detailed smulation studiesto be performed in the barrel with
realistic material budget

Same and much more tricky in the EndCap: (TPCendcap?)
Alighment: ST can use the same system than FTD

not the SET or the EID (to be studied)
Alignment between I/ 3T (strategy OK)



TPC to ECAL play: 10cm — 6 ? ETD layers, TPC cables and services?
TPC end-plate thickness 10cm - 67 what does that contain?

TPC shape, what is going on in the corner? SET? Henri’'s questions
&= (see his talk yesterday):

: : uite relevant
TPC outer field cage thickness 65mm - ? k

connection between TPC, SET, ECAL

SF“ ll Preliminary Mechanical Structure of the SET Detector

Fienseur exberme 56,5 ¢ém amberme 125.7 om

i

il

A
r
i’

160.0

SET in ILD_00 medel

Bth SILC Meeting — IFCA Santander
paoio.mereuiiio.infn. i 17-19 December 2008

With a precise SET how much can we play with the TPC radius?
What is the stronger constraint, TPC radius or ECAL radius?

ILD Silicon Tracking, ASN, Paris 2010 24
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Innermost Si tracking: SIT+FTD

To be optimized: number and positioning of the disks

To be decided: S technology & 3+4 present scheme

Alignment: OK for ST and for FTD with A.F. sensors (include fibers)
Estimate of material budget to be refined

Qupport of ST & FTD disks on TPCto be revisited

Integration status of SIT & FTD  Lac
M. Jore (Seoul'09)"****  The spanish
Modelised but not yet supported. .. teams
— Need to work with you on the integration es eciall
However, we've got some prelimary ideas : P y
— Put the cables along the conical beam tube (volume/type of cables?) IFCA & IFIC
I;A_?E)e on — Supported with a structure which alsghang : have taken
- B ipe : via cables for ali t o Beam pipe
s (Set’e, : VEEZL‘?'EZm‘SZJZniiﬁé?:ii“‘i‘"\g\\@ = care of FTD
e e - The support structuraog © ' ' simulations,
talk) — could be spﬁ&ilo.‘ shells for detector
mounting and accessing to Vertex .
detector deS|gn and
- _?gt(::in TCI;’CII with rails or hang on each a|ignment_
endplates
Cables Needhs t(;) be
pushe
Support structure VTX SIT FTD fU rther 022

1/29/2010 ILD Silicon Tracking, ASN, Paris 2010



Alignment strategies:
Between components: IR Lm \Multilayer Si tracking system:

pixels + FEE off the shell system A.F. sensors + IR laser + fibers
read out as usual strip sensor

\ 4

How to align
SET & ETD?
y = FTD, SIT
FPassing from test bench to
the reality of a large detector
An Hybrid tracking system
System kit set-up to as ILD tracking system: TPC+Si
ses =Sl Experience the system =Not only one system to
a5 I. Jl _ B "_. " in the Lab test bench. allgn the WhOle Sl traCker as
B E in the case of an All-Si-Tracker

Useful also when push pull: system run

outside data taking. Independent DAQ.

ILD Silicon Tracking, ASN, Paris 2010 26
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'Standalone/multiplrpese }:i"-’f;"””f
i <X L — ; ; s Lt rague
Sitrackiing testisystem:08-10.5ul g

o T I A | Torino

| *
iﬁf'_ EB :..
5 Si moddles {LPNHI?H'

5.6 GeV/c electrons ->
- to minimize multiplicity ¢
[

éLope ou}gﬂbe the

gap bet-\)veén rr*w,pet‘énd e BEAM TESTS
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LOI => DBD: from SGV/ LDT fast simus to detailed simulation

Si Tracker Detector Geometry

e Full Stmulation Systems:

— Mokka (V. Saveliev): not fully implemented ILD 00:
— ILCroot (4. Charpy): full & detailed description.

 New Geometry System:

m Proposal for an optimized forward tracker (with minimal diversity of sensors):

— will replace present Mokka-GEAR database system:
— commitment to the “full description™ as i ILCroot.

VXD+FTD

Si Tracker Material Budget

Work on including realistic figures for

[[ Layer

| A [ mm ] | |2| [ mm]

| Type

- — Front/end electronics:

[ FTD1

24.5-160

220

0.25

] | AL [9%] | o [ pm] | Ouyip [ pom] |

o 7]

| Pixels ||

Already a good approximation

FTD2

39.9-160

380

0.25

Pixals ||

— Cabling on detector;

FTD3

52.0-304

(=]

0.25

Pixals ||

provided by the R&D

FTDa

84.4-300

1070.6

0.65

25

[

| Strips [}

105

116./-309

14812

0.65

25

[

| Strips ||

— “Cooling” of detector. activities; will be updated.

FTDB

149-30%

1891 .8

0.65

25

Strips ||

| FTD7

181.4-309

23025

0.65

25

6 (rot. by 907)
=

Strips ||

1/29/2010

Open questions: how important are

— Longitudinal resolution (strip stereo angles — how) ?
— Time tagging (relief bunch-train mnduced problems) ?
— ETD: assess usefulness — for forward calorimetry ?
Goal: optimization studies to be revisited

— so far done mainly by LDT. to be redone by Full Sim.
ILD Silicon Tracking, ASN, Paris 2010 28



« Three main regions and three track reconstruction strategies (see
Winfried’stalk)

=>very forward (FTD only)
=> EndCap (VXD+FTDHpiece of TPGHEID)
=> Central Barrel (TPC+ 3T/ &)

« ->|n parallel pursue the development of the track reconstruction
ambitious plan as proposed by Winfried (provided we have the
manpower...)

« Asfirst step: work with the hitson all 3 tracking components as
done so far with 3T and FTID



Let’s Keep an eye on longer term future

=> Beyond BaseLine: A Silicon Pixel Tracker ch. bamerell (RAL)

The idea (first presented at Sendai LCWS 2008) is to develop a silicon pixel tracking
system as a possible upgrade for ILD

Main advantage would be reduced material budget (<10% X, over all polar angles for
vertex detector plus tracking system)

Guiding principle is a ‘separated function’ approach:

« ~5tracking layers (barrel plus disks) with 50 um pixels, integrating signals
throughout the bunch train (~0.6% X, per layer)

« A few timing layers (two as an envelope close to the ECAL, one as a barrel between
vertex detector and first tracking layer) with 150 pm pixels (2% X, per layer)

So we provide precise timing for each track, but not for each point on the track

This approach relies on the well-established robustness of pixel tracking systems wrt
background —what is lost in timing can be compensated by fine granularity.
Timing consumes power (hence increases material budget) while granularity need not

One promising technology is charge-coupled CMOS pixels, already under development
for ILD vertexing (the ISIS option)

The SILC collaboration is including this research line with 3 key points:

detailed simulation studies, possible staging (?), pixel technology
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Plan & timeline (still tentative)

Legend: 90nm* =change in technology; New version** = 90nm+8x256 block+thinning

Workpackage item 2010 2011 2012
1) sensors Strips 200um/8” ~ Collabwith _ Industry ~Test IS Series o
A.F. strips T R&D > Fullproof Ind ustry transfer ~
Active edge strip R&D R&D Industry transfer
2) Direct Wire bonding Prototyping &  R&D with firm  industrialisation 4
connection Bump bonding Prototyping & R&D with Industry (HPK) >
Chip-strips ~ 3DVert connect R&D R&D R&D =
alternative R&D R&D g prototyping g
3) FEE chip 130nm-128ch Fouﬁ:lry/test/ i New prod for Test beam protosr
R.0.->DAQ 90nm*, 256¢h design anout test >Equip protos F.P.
New version** New version
Connect/Cabling R&D R&D & tests R&D & tests >

Path to DAQ R&D R&D & tests

>
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Si tracking-ILD: Plan & timeline (cont’d)

Workpackage item 2010 2011 2012
4)Detector Elem. Module

Construction  cooling

&integration  Alignment syst.
Support struct.

CAD detector
studies

Integration study

5) Test beams Willaccompany & complete the R&D studies & developments
& simulation  Willaccompany & complete the R&D studies &  developments

studies
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NE Nom de |a tche 2010 2011 2012 2012
- o Triz | T3 [ 764 | Tl [ 7ri2 I 7nia [ Tn4 | Tri1 [ T2 | 73 | Tri4 | Trit [ 72 | Tna | Tnd | Tt
1

2 SENSOrs W

3 Strips 200pm/8"™
T4 | Collab with industry I

5 |Td Test 1=t series I = I

B AF. strips =

| RAD Full Proot E |
= Industry transfer 1 | ——————|

] Active edge strip  : = = =]
| RBD Industry ransfer E=
ET ] I I

12 Direct connection Chip-strips.

13 Wire bonding : : : *

e |4 prototyping & RAD with firm indusirialisation O

13 Bump bonding

17 3DVert connect P = - q

12 |14 R&D %l

19 altermative W
0| R&D | }

21 | Prototyping H i Y

zz | ! | !

73 FEE chip R.O. = DAQ

T F30nm.- 128 i ————————————————————
R Foundry | test ] | |

28 |Id Mews prod for test beam protos 11 |

2? oot & ———
28|74 Design Layout test equip protos F.F. Ll e —————————————

28 New version** [ | 1 =]

I e New version R | ) S—

31 Connect/Cabling ’ ; ; ; *

32 |14 RAD tests I

= path to DAQ o e

# = RED fests (SRS

35 1 i i I
BECE Detector Construction & Integration %

Kl Elem. Module %!

NE Nom de |a tche 2010 2011 2012 2012

i) Triz | 7ri2 | Tri4 | Trid 0 Tri2 | Tpa | Trid | Tri1 0 Tri2 | Tr2 | Tri4 | Tei1 | Tri2 | Tri3 | Triq4 | Trid

3@ |id caooling

g Alignment syst. %

0 oo Support struct. = =

a2 |14 Integration study - 1

3 0 i i

44 |0 Test peams & simu'aton studes

1/29/2010 ILD Silicon Tracking, ASN, Paris 2010 33




Concluding remarks

Reasonably good chancesto reach the 2012
defined baseline on each of the crucial items,

Provided (at least keeping) the FTE (avoid
dispersion in too mmany other projects)

And getting the needed funding
ASET: synergy with LHCupgrades
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